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Coverage 


Energy Research Abstracts (ERA) provides abstracting 
and indexing coverage of all scientific and technical re- 
ports and patent applications originated by the U.S. De- 
partment of Energy, its laboratories, energy centers, 
and contractors, as well as theses and conference pa- 
pers and proceedings issued by these organizations in 
report form. Audiovisual materials, computer media 
(magnetic tapes, diskettes, etc.), and engineering draw- 
ings are included in this definition. ERA also covers 
other energy information prepared in report form by fed- 
eral and state government organizations, foreign gov- 
ernments, and domestic and foreign universities and 
research organizations, provided that the full text of the 
document has been received by OSTI. Foreign report 
information is obtained through the International Energy 
Agency’s 16-nation Energy Technology Data Ex- 
change, the International Atomic Energy Agency’s Inter- 
national Nuclear Information System, or nation-to-nation 
agreements. The purpose of this publication is to an- 
nounce documents produced or obtained by DOE that 
are not so readily available as journal articles, books, or 
patents. 


Scope 


The scope of ERA encompasses DOE’s research, de- 
velopment, demonstration, and technology programs 


resulting from its broad charter for energy sources, sup- 
plies, safety, environmental impacts, and regulation. 


The citations presented in ERA are available for online 
searching as records within the Energy Science and 
Technology Database (EDB). The current-year records 
are available on the Integrated Technical Information 
System (ITIS). 


Availability 


DOE and DOE contractors can obtain ERA (regular 
issues and annual indexes) by using VISA, MasterCard, 
or OSTI deposit accounts. Contact the Office of 
Scientific and Technical Information, P.O. Box 62, 
Oak Ridge, TN 37831, Attention: Information Services. 
For further information, call (615)576-8401. ERA is 
also available at authorized GPO Depository Libraries. 
(List is provided on the inside back cover.) 


ERA (regular issues and annual indexes) is available to 
the public on a subscription basis from the Superinten- 
dent of Documents, U.S. Government Printing Office, 
Washington, D.C. 20402. 


Managing Editor, Doris M. Henline 
Technical Editor, Milton O. Whitson 





information Sources 


The citations presented in Energy Research Abstracts are a subset of the worldwide energy information provided 
to the Office of Scientific and Technical Information (OSTI) through exchange agreements with foreign sources 
and through exchanges or contracts with U.S. organizations. 


The Energy Technology Data Exchange (ETDE) 
was established by the International Energy Agency to 
promote cooperation among members in conducting 
appropriate energy-related research and development 
programs through the development of a formal central 
information sharing system. In accomplishing the ob- 
jectives of the ETDE, members select, abstract, and 
index relevant research information published in their 
countries in accordance with Exchange standards. 
OSTI serves as the central receiving and processing 
center for this information, which it then disseminates 
to national centers in the participating countries. The 
following countries are currently members of the 
ETDE: 
Canada 
Denmark 
Finland 
France 
Germany 


Poland 

Republic of Korea 
Spain 

Sweden 
Switzerland 

Italy The Netherlands 
Japan United Kingdom 
Norway United States 


The International Nuclear Information System 
(INIS) was established to promote the exchange of 
information on nuclear science and technology. Its op- 
eration is similar to that of the ETDE, with the INIS 
Secretariat being located in Vienna, Austria. Currently, 
79 countries and 15 international organizations are 
members of INIS. OSTI serves as the INIS national 
center for the United States. 


In the exercise of its rights and responsibilities under 
the agreements to which it is a party, the Office of 
Scientific and Technical Information both re- 
ceives information from the above sources and sub- 
mits U.S.-produced information to them. In addition to 
materials generated by the Department of Energy, 
this U.S.-produced information is gathered from other 
government agencies as well as under contract with 
private information processing companies. All input is 
computer processed and entered into a database for 
online retrieval. The database serves as well for the 
production of numerous OSTI publications. 








How To Read A Citation 


The principal data elements included in these citations are: 


. Abstract number within volume. 

. Report number identification for report-type literature. 

. Title and subtitle (non-English title may appear in 
parentheses, if applicable). 


. Author(s). First 10 names in the data record are printed, 


then “et al.” is listed. 


. Author affiliation. Only first one is listed, in parentheses 


after author(s) to which it applies. 
. Collaboration, if present. 


. Corporate author(s) identifying corporation responsible 


for document. 

. Date of publication. If not known, a processing date is 
in brackets. 

. Number of pages or page range. Prices are based on 
total pages unless special pricing applies. 

. Language of document if non-English. 

. Monograph title if citation is an analytic (part, chapter, 
or paper) of a larger monograph. 

. Sponsoring organization. 

. Contract or grant number. 

. Secondary identifying number; may be a conference 
number. 

. Conference title, location, and date, if applicable. 

. Order number. The “DE” order number may be used 
for ordering from NTIS or OSTI, as appropriate. The 
"TI" prefix is valid only at OSTI. 

. Sources of availability from which a copy of the docu- 
ment may be obtained; usually appear as abbreviations. 
(See information on following page.) 

. Drop note or explanatory statement. 

. Abstract. 

. Subject descriptors. Listed only if no abstract or only a 
brief statement is included. 


Sample Citations 


Report ~ > > 
OD € 3) 


y 
18494 - (DOE/ER/40438-T1) [Development of a hydrogen and 


oe deuterium polarized gas target for application in storage rings]: 


7 Progress report. Haeberli, W. Phys. v/collaboration. Wisconsin \— 
> Univ., Madison (USA). Dept, of Physics. [1989]. 12p. Sponsored by{12) 
\“/ DOE Energy Research. DOE Contract FG02-88ER40438. Order —~ 


Ge) Number DE89007246. Available from NTIS, PC AOBIME AOt- <9) 


fern, 


* OSTI; GPO Dep. 


This paper briefly discusses the Wisconsin test facility for storage 
cells; results of target tests; the new UHV. 


Report Analytic 


~ 


— 
18500 (INIS-SU—69, pp. 30-32) Transition energies in Ne- 


iJ 
/>» like ions. Correlation effects. Vainshtejn, L.A. AN SSSR, Moscow re 
\8 ) Fiichesk] Inet 1988. (in Rus€ian). in Experimental and theoretical (10) 
physics. Collection. Order Number DE89780060. Availabie from NTIS ‘i 
(US Sales Only), PC AO3/MF A01; INIS. in 
(18)—> Kratkie Soobshcheniya po Fizike.; no. 6. 


a 





SILVER !ONS/energy-level transitions; XENON IONS/energy- 
level transitions; CORRELATIONS; D STATES; E STATES... =——(20) 


on } 
} 


r © 


54 (DOE/ER/60888-1-Vol.1, pp. 115-117) Investigation of air 
pollution in house due to use of various fuels. Luo, Dayu (Chengdu <(5) 

(44) Sanitation (China)). Canada Mortgage and “= Corp., Ottawa, ON fa) 

\ (Canada). 1990. (CONF-900724-Vol.1: IndoorAir’90: 5th international \/ 
conference on indoor air quality and climate, Toronto (Canada), 29 Jul 
- 3 aug 1990). In Indoor air ’90: The fifth international conference on 
indoor air quality and climate. Volume 1: Final report. 786p. Order 
Number DE90017786. Source: NTIS. 

(19}--_-» Air pollution in houses caused by combustion of coal is more 
serious than that by combustion of natural gas and methane (primarily 
by SO, and NO,). The gas concentration after cooking is higher than 
that before cooking, and it is higher in kitchen than in bedroom and 
outdoor. There were mutations in the extract from TSP in 30m air in the 
bedroom, kitchen and outdoor, where coal and natural gas were used. 
The supernatant saliva activity of children whose family uses coal is 
significantly lower than that of pumping streams. 


@ 








How To Order from the Availability Sources 


TO OBTAIN A REPORT 


Report literature, usually identified by an alphanu- 
meric identifier at the beginning of a citation, is avail- 
able from the sources listed in the citation (See ex- 
ample of element 2 on page iii). Often the sources are 
listed as abbreviations. Corresponding addresses are 
provided at right from which documents with these ab- 
breviations may be ordered. When "OSTI" is given, 
DOE and DOE contractors may order these docu- 
ments from OSTI. (However, check with your library 
or information organization which may require that or- 
ders go through them to OSTI.) OSTI prices are based 
on total pages unless special pricing applies. The pub- 
lic should order from NTIS or from one of the other 
agencies listed in the citation. NTIS price codes may 
continue to appear in some records. To expedite pro- 
cessing, an order form is provided in the back of this 
publication. NOTE: The order numbers provide quicker 
access for report ordering. Use the order number 
where possible 





Superintendent of Documents 
Government Printing Office 
Washington, DC 20402 


Available for inspection or interlibrary 
loan at Government Printing Office 
regional depository libraries. 


Available only in microfiche. 

INIS Clearinghouse 

International Atomic Energy Agency 
P.O. Box 100, A-1400 

Vienna, Austria 


U.S. Department of Commerce 
Technology Administration 

National Technical Information Service 
Springfield, VA 22161 


U.S. Department of Energy 

Office of Scientific and Technical Information 
P.O. Box 62 

Oak Ridge, TN 37831 


Energy Science and Technology Software Center 
P.O. Box 1020 
Oak Ridge, TN 37831-1020 


Attention: Document Order 

NASA Center for AeroSpace Information 
800 Elkridge Landing Road 

Linthicum Heights, MD 21090-2934 





How To Use the Indexes 


Five indexes are provided for approaching the content of each issue of Energy Research Abstracts. Descriptions 


of entries in these indexes follow. 


Corporate Author Index 

The corporation, organization, or institution respon- 
sible for the issuance of the document is listed in this 
index. The entries are arranged alphabetically and 
provide the title and citation number of the reference. 
For example, the listing for the "Report" sample cita- 
tion would appear as shown at right. 


Personal Author Index 

Each author’s name listed on a document cited in this 
issue is indexed. An index entry provides title and 
citation number; for secondary and other names, a 
cross-reference is given to the primary author name 
where the full index entry is located. 


Subject index 

This index lists the main subject descriptors assigned 
to each record by indexing professionals. A secondary 
or qualifier term is used where necessary to describe 
materials, objects, and processes. Document titles 
may be enhanced with additional informative phrases 
where necessary. An excerpt from this index appears 
at right. 


Contract Number Index 

DOE technical reports are listed by contract number. 
Each entry also provides the primary corporation or 
organization cited for that contract number. A typical 
entry is shown. 


Report Number Index 

Technical report literature is indexed by the alpha- 
numerical identifier of the report. Patent documents 
and conferences are included for convenience. Each 
entry lists the citation number, the source of availabil- 
ity of the document, an indicator of presence at a 
GPO depository library, order number, and distribu- 
tion category. A typical entry is: 


DOE/ER/40438- 
T1 15:18494 NTIS, OSTI 


Wisconsin Univ., Madison (USA). Dept. of Physics 
[Development of a hydrogen and deuterium polarized gas 
target for application in storage rings]: Progress report, 
15:18494 (R;US) 
Wisconsin Univ., Madison (USA). Lab. of Genetics 
Organization of the R chromosome region in maize: Final 
progress report, June 1, 1983—May 31, 1986, 15:18255 
(R;US) 


Hadley, D.L., See Lee, A.D., 15:17651 

Haeberli, W., [Development of a hydrogen and deuterium 
polarized gas target for application in storage rings]: Prog- 
ress report, 15:18494 (R;US) 


HYDROGEN ISOTOPES 
See also DEUTERIUM 
HYDROGEN 4 
TRITIUM 
Neutron-Rich Isotopes 
Study on the strong neutron-rich nuclei of lightest elements, 
15:18686 (RA;SU;In Russian) 


FG02-88ER40438 Wisconsin Univ., Madison (USA). 
Dept. of Physics 
15:18494 DOE/ER/40438-T1 
FG02-88ER60664 Rogers and Associates 
Engineering Corp., 
Salt Lake City, UT (USA) 


E 1.99: DE89007246 








Subject Contents 


The subject content of Energy Research Abstracts is arranged as shown below. The two-digit and four-digit category numbers 
printed here illustrate the category number assignment used in the database records.* The following list includes all of the 38 first- 
level and the 313 second-level categories. Because each issue of ERA publishes citations only for those documents announced 
during the past semimonthly period, some subject categories may not be present in every issue. 


Numerical Listing of Categories 


COAL LIGNITE, AND PEAT 

Preparation 

Processing 

Products and By-Products 

Properties and Composition 

Waste Management 

Environmental Aspects 

Reserves, Geology, and 
Exploration 

Mining 

Transport, Handling, and 
Storage 

Combustion 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Legislation and Regulations 


PETROLEUM 

Reserves, Geology, and 
Exploration 

Drilling and Production 

Processing 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Properties and Composition 

Combustion 


NATURAL GAS 

Reserves, Geology, and 
Exploration 

Drilling, Production, and 
Processing 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 


Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Properties and Composition 

Combustion 


OIL SHALES AND TAR 

SANDS 

Reserves, Geology, and 
Exploration 

Drilling, Fracturing, and 
Mining 

Oil Production, Recovery, and 98 
Refining 

Properties and Composition 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Combustion 


NUCLEAR FUELS 

Reserves, Exploration, and 
Mining 

Feed Processing 

Uranium Enrichment 

Fuels Production and 
Properties 

Spent Fuels Reprocessing 

Transport, Handling, and 
Storage 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Health and Safety 


Safeguards, Inspection, and 
Accountability 
Legislation and Regulations 


ISOTOPE AND RADIATION 

SOURCE TECHNOLOGY 

Physicai Isotope Separation 

Radiation Sources 

Isotopic Power Supplies 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Environmental Aspects 

Regulation and Licensing 


HYDROGEN 

Production 

Storage, Transport, and 
Handling 

Economic, industrial, and 
Business Aspects 

Health and Safety 

Products and By-Products 

Properties and Composition 

Environmental Aspects 

Waste Management 

Legislation and Regulations 

Combustion 


BIOMASS FUELS 

Resources 

Production 

Processing 

Properties and Composition 

Combustion 

Economic, industrial, and 
Business Aspects 

Transport, Handling, and 
Storage 

Environmental Aspects 

Health and Safety 

Legislation and Regulations 

Waste Management 

Products and By-Products 


*The numerical subject category scheme is used in the storage, retrieval, and manipulation of bibliographic information entered into DOE’s 


data systems. Categories and definitions for the complete set of six-digit numbers are given in ETDE/PUB--1-R2, International Energy: Subject 
Categories and Scope. 


vi 





SYNTHETIC FUELS 

Production 

Properties and Composition 

Combustion 

Transport, Handling, and 
Storage 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Products and By-Products 


HYDRO ENERGY 
Resources and Availability 
Site Geology and 
Meteorology 
Plant Design and Operation 
Legislation and Regulations 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Power-Conversion Systems 
Health and Safety 


SOLAR ENERGY 
Resources and Availability 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Solar Energy Conversion 
Photovoltaic Power Systems 
Solar Thermal Power 
Systems 
Ocean Energy Systems 
Solar Thermal Utilization 
Solar Collectors and 
Concentrators 
Heat Storage 
Health and Safety 
Legislation and Regulations 


GEOTHERMAL ENERGY 
Resources and Availability 
Geology and Hydrology of 
Geothermal Systems 
Geothermal Exploration and 
Exploration Technology 
Legislation and Regulations 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Products and By-Products 
Geothermal Power Plants 
Geothermal Engineering 
Direct Energy Utilization 


Geothermal Data and 
Theory 

Health and Safety 

Waste Management 


TIDAL AND WAVE 

POWER 

Resources and Availability 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 

Environmental Aspects 

Tidal Power Plants 

Wave Energy Converters 

Health and Safety 


WIND ENERGY 

Resources and Availability 
(Climatology) 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 

Environmental Aspects 

Wind Energy Engineering 

Health and Safety 


FOSSIL-FUELED POWER 

PLANTS 

Power Plants and Power 
Generation 

Waste Management 

Health and Safety 

Environmental Aspects 

Economic, Industrial, and 
Business Aspects 

Legislation and Regulations 


NUCLEAR POWER 

REACTORS AND 

ASSOCIATED PLANTS 

Power Reactors, 
Nonbreeding, 
Light-Water Moderated, 
Boiling Water Cooled 

Power Reactors, 
Nonbreeding, 
Light-Water Moderated, 
Nonboiling Water Cooled 

Power Reactors, 
Nonbreeding, Graphite 
Moderated 

Power Reactors, 
Nonbreeding, 
Otherwise Moderated 
or Unmoderated 

Power Reactors, Breeding 

Power Reactors, Mobile, 
Propulsion, Package, and 
Transportable 


Regulation and Licensing 
Economics 
Process Heat Reactors 


NUCLEAR REACTOR 

TECHNOLOGY 

Theory and Calculation 

Components and 
Accessories 

Fuel Elements 

Control Systems 

Environmental Aspects 

Research, Test, Training, 
Production, Irradiation, 
Materials Testing Reactors 

Reactor Safety 


POWER TRANSMISSION 

AND DISTRIBUTION 

Power Systems 

Power System Networks, 
Transmission and 
Distribution 

Power Transmission Lines 
and Cables 

Health and Safety 

Environmental Aspects 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 


ENERGY STORAGE 

Magnetic 

Compressed and Liquefied 
Gas 

Capacitor Banks 

Flywheels 

Thermal 

Chemical 

Batteries 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Environmental Aspects 

Legislation and Regulations 


ENERGY PLANNING AND 

POLICY 

Energy Analysis and 
Modeling 

Economics and Sociology 

Environment, Health, and 
Safety 

Energy Resources 

Research, Development, 
Demonstration, and 
Commercialization 

Nuclear Energy 

Transport and Storage 





Heat Utilization 

Conservation 

Supply, Demand, and 
Forecasting 

Policy, Legislation, and 
Regulation 

Fossil Fuels 

Hydrogen and Synthetic 
Fuels 

Electric Power 

Consumption and Utilization 

Unconventional Sources 
and Power Generation 


DIRECT ENERGY 
CONVERSION 

MHD Generators 

EHD Generators 
Thermoelectric Generators 
Thermionic Converters 
Fuel Cells 

Miscellaneous Converters 


ENERGY CONSERVATION, 


CONSUMPTION, AND 
UTILIZATION 
Buildings 
Transportation 
Industrial and Agricultural 
Processes 
Municipalities and 
Community 
Systems 
Education and Public 
Relations 


ADVANCED PROPULSION 

SYSTEMS 

Internal Combustion 
Engines 

External Combustion 
Engines 

Electric-Powered Systems 

Hybrid Systems 

Flywheel Propulsion 

Vehicle Design Factors 

Emission Control 

Alternative Fuels 


ARMS CONTROL 

Policy, Negotiations, and 
Legislation 

Proliferation 

Verification 


MATERIALS 

Metals and Alloys 

Ceramics, Cermets, and 
Refractories 

Other Materials 


CHEMISTRY 

Analytical and Separations 
Chemistry 

Inorganic, Organic, and 
Physical Chemistry 

Electrochemistry 

Photochemistry 

Radiation Chemistry 

Radiochemistry and Nuclear 
Chemistry 

Combustion, Pyrolysis, and 
High-Temperature 
Chemistry 


ENGINEERING 

Facilities, Equipment, and 
Techniques 

Heat Transfer and Fluid Flow 

Materials Testing 

Combustion Systems 

Mining and Underground 
Engineering 

Marine Engineering 

Power Cycles 

Components, Electron 
Devices and Circuits 

Nuclear Explosions 


PARTICLE ACCELERATORS ” 

Design, Development, and 
Operation 

Beam Dynamics, Field 
Calculations, and lon Optics 

Auxiliaries and Components 

Storage Rings 


INSTRUMENTATION 57 
Radiation Instrumentation 01 
Radiation Effects on 
Instrument Components, 58 
Instruments, or Electronic 
Systems 66 
Well Logging Instrumentation 
Thermal Instrumentation 
Optical Instrumentation 
Geophysical and 
Meteorological 
Instrumentation 
Miscellaneous 
Instrumentation 


MILITARY TECHNOLOGY, 

WEAPONRY, AND NATIONAL 

DEFENSE 

Chemical Explosions and 
Explosives 

Nuclear Explosions and 
Explosives 

Nuclear Explosion Detection 

Nuclear and Radiological 
Warfare 


Strategic Defense Initiative 
Chemical and Biological 


ENVIRONMENTAL 

SCIENCES 

Environmental Sciences, 
Atmospheric 

Environmental Sciences, 
Terrestrial 

Environmental Sciences, 
Aquatic 


BIOMEDICAL SCIENCES, 

BASIC STUDIES 

Behavioral Biology 

Biochemistry 

Cytology 

Genetics 

Metabolism 

Medicine 

Microbiology 

Morphology 

Pathology 

Physiological Systems 

Public Health 

Agriculture and Food 
Technology 


BIOMEDICAL SCIENCES, 

APPLIED STUDIES 

Radiation Effects 

Thermal Effects 

Chemicals Metabolism and 
Toxicology 

Other Environmental 
Pollutant Effects 


HEALTH AND SAFETY 
Real Accidents 


GEOSCIENCES 


PHYSICS 

General Physics 

Classical and Quantum 
Mechanics 

Techniques of General Use 
in Physics 

Cryogenics 

Particle Beam Production 
and Handling; Targets 

Other Aspects of Physical 
Science 

Physics of Elementary 
Particles and Fields 

General Theory of Particles 
and Fields 

Specific Theories and 
Interaction Models; 
Particle Systematics 

Specific Interactions, 
Decays and Processes 





Properties of Specific 
Particles and Resonances 

Nuclear Physics 

Nuclear Structure 

Radioactivity and 
Electromagnetic 
Transitions (Excluding 
Fission) 

Nuclear Reactions and 
Scattering, General 

Specific Nuclear Reactions 
and Scattering 

Nuclear Mass Ranges 

Radiation Physics 

Atomic and Molecular 
Physics 

Theory of Electronic 
Structure of Atoms and 
Molecules 

Spectra of Atoms and 
Molecules and Their 
Interactions with Photons 

Collision Phenomena 


Alphabetical Listing of Categories 


ADVANCED 
PROPULSION 
SYSTEMS 

ARMS CONTROL 

BIOMASS FUELS 

BIOMEDICAL SCIENCES, 
APPLIED STUDIES 

BIOMEDICAL SCIENCES, 
BASIC STUDIES 

CHEMISTRY 

COAL, LIGNITE, AND 
PEAT 

DIRECT ENERGY 
CONVERSION 

ENERGY CONSERVATION, 
CONSUMPTION, AND 
UTILIZATION 

ENERGY PLANNING AND 
POLICY 

ENERGY STORAGE 


42 
54 


20 


99 


58 
15 
57 
13 
08 
44 
07 


Experimentally Derived 
Information on Atomic 
and Molecular 
Properties 
Special Atoms and Molecules 
Physics of Condensed 
Matter 
Nuclear Techniques in 
Condensed Matter Physics 
Solid-State Plasma 
Interactions Between Beams 
and Condensed Matter 
Quantum Physics Aspects of 
Condensed Matter 
Superconductivity 
Superfluidity 
Other Topics in Quantum 
Fluids and Solids 
Direct Energy Conversion 


GENERAL 

AND MISCELLANEOUS 
Management 

Mathematics and Computers 
Information Handling 

Law 


CORPORATE AUTHOR INDEX 


PERSONAL AUTHOR INDEX 


SUBJECT INDEX 


CONTRACT NUMBER INDEX 


REPORT NUMBER INDEX 


ORDER NUMBER CORRELATION 


PLASMA PHYSICS AND 

FUSION 

Plasma Physics and Fusion 
Research 

Fusion Technology 


ENGINEERING 03 
ENVIRONMENTAL 05 
SCIENCES 21 
FOSSIL-FUELED POWER 
PLANTS 
GENERAL AND 
MISCELLANEOUS 
GEOSCIENCES 
GEOTHERMAL ENERGY 
HEALTH AND SAFETY 
HYDRO ENERGY 
HYDROGEN 
INSTRUMENTATION 
ISOTOPE AND 
RADIATION SOURCE 
TECHNOLOGY 
MATERIALS 
MILITARY TECHNOLOGY, 
WEAPONRY, AND 
NATIONAL DEFENSE 


NATURAL GAS 

NUCLEAR FUELS 

NUCLEAR POWER 
REACTORS AND 
ASSOCIATED PLANTS 

NUCLEAR POWER 
TECHNOLOGY 

OIL SHALES AND TAR 
SANDS 

PARTICLE ACCELERATORS 

PETROLEUM 

PHYSICS 

PLASMA PHYSICS AND 
FUSION 

POWER TRANSMISSION 
AND DISTRIBUTION 

SOLAR ENERGY 

SYNTHETIC FUELS 

TIDAL AND WAVE POWER 

WIND ENERGY 











Energy Research Abstracts 


01 COAL, LIGNITE, AND PEAT 


14286 (DOE/MC/10637-3664) Low-rank coal research: 
Quarterly report, January-March 1990. North Dakota Univ., 
Grand Forks, ND (United States). Energy and Environmental 
Research Center. Aug 1990. 325p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FC21-86MC10637. 
Order Number DE94004064. Source: OSTI; NTIS; GPO Dep. 

This document contains several quarterly progress reports for 
low-rank coal research that was performed from January-March 
1990. Reports in Control Technology and Coal Preparation Re- 
search are in Flue Gas Cleanup, Waste Management, and 
Regional Energy Policy Program for the Northern Great Plains. Re- 
ports in Advanced Research and Technology Development are 
presented in Turbine Combustion Phenomena, Combustion |nor- 
ganic Transformation (two sections), Liquefaction Reactivity of 
Low-Rank Coals, Gasification Ash and Slag Characterization, and 
Coal Science. Reports in Combustion Research cover Fiuidized- 
Bed Combustion, Beneficiation of Low-Rank Coals, Combustion 
Characterization of Low-Rank Coal Fuels, Diesei Utilization of Low- 
Rank Coals, and Produce and Characterize HWD (hot-water drying) 
Fuels for Heat Engine Applications. Liquefaction Research is re- 
ported in Low-Rank Coal Direct Liquefaction. Gasification Research 
progress is discussed for Production of Hydrogen and By-Products 
from Goal and for Chemistry of Sulfur Removal in Mild Gas. 


14287 (DOE/MC/10637-3665) Low-rank coal research, Task 
5.1: Topical report, April 1986—-December 1992. North Dakota 
Univ., Grand Forks, ND (United States). Energy and Environmental 
Research Center. Feb 1993. 388p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FC21-86MC10637. 
Order Number DE94004081. Source: OSTI; NTIS; GPO Dep. 

This document is a topical progress report for Low-Rank Coal 
Research performed April 1986 - December 1992. Control Technol- 
ogy and Coal Preparation Research is described for Fiue Gas 
Cleanup, Waste Management, Regional Energy Policy Program for 
the Northern Great Plains, and Hot-Gas Cleanup. Advanced Re- 
search and Technology Development was conducted on Turbine 
Combustion Phenomena, Combustion Inorganic Transformation 
(two sections), Liquefaction Reactivity of Low-Rank Coals, Gasifi- 
cation Ash and Slag Characterization, and Coal Science. 
Combustion Research is described for Atmospheric Fluidized-Bed 
Combustion, Beneficiation of Low-Rank Coals, Combustion Char- 
acterization of Low-Rank Fuels (completed 10/31/90), Diesel 
Utilization of Low-Rank Coals (completed 12/31/90), Produce and 
Characterize HWD (hot-water drying) Fuels for Heat Engine Appli- 
cations (completed 10/31/90), Nitrous Oxide Emission, and 
Pressurized Fluidized-Bed Combustion. Liquefaction Research in 
Low-Rank Coal Direct Liquefaction is discussed. Gasification Re- 
search was conducted in Production of Hydrogen and By-Products 
from Coals and in Sulfur Forms in Coal. 
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Refer also to citation(s) 14305, 14314, 14335, 14385, 14405, 
14424, 14472 


14288 (CONF-940258-Summ.) Summary proceedings. US- 
DOE Assistant Secretary for Fossil Energy, Washington, DC 
(United States). Mar 1994. 272p. Sponsored by USDOE, Washing- 
ton, DC (United States). From Clean coal international technology 
transfer program: public meeting; Washington, DC (United States); 
10-11 Feb 1994. Order Number DE94008887. Source: OSTI; 
NTIS; GPO Dep. 

A public meeting was convened by the Department of Energy 
(DOE) on February 10 and 11, 1994 in order to discuss govern- 
ment plans for the export of clean coal technologies — The “Clean 
Coal International Technology Transfer Program.” In the sections 
that follow, brief descriptions are provided of the background to the 


solicitation and the public meeting, and how the meeting was con- 
ducted. Subsequent chapters of this report present the discussions 
that ensued at the meeting, and the views, recommendations, and 
concerns that were expressed by attendees. Chapter 4 consists of 
the actual text used for presentations, where such text was pro- 
vided by the presenter: It should be noted that the agenda for the 
second day, the session on financing issues, differs from the 
agenda that was published prior to the meeting. This is due to the 
fact that a severe snowstorm occurred on the night of February 10 
and into February 11. Many of the scheduled speakers were not 
able to get to the meeting and substitute speakers actually gave 
presentations. The revised agenda was quite successful. Again, 
presentations are included in Chapter 4 where the text was pro- 
vided. Finally, an appendix contains attendee registration data. 


14289 (DOE/MC/301 26-3477) Base program on energy re- 
lated research: Quarterly technical progress report, 
February—April 1993. Western Research Inst., Laramie, WY 
(United States). [1993]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC21-93MC30126. (WRI-93-R019). 
Order Number DE94001732. Source: OSTI; NTIS; GPO Dep. 

Progress reports are briefly described for the following areas of 
research: oil and gas; advanced systems applications; environ- 
mental technologies; and appied energy science. Oil and gas 
research includes: CROW process modeling; and miscible- 
immiscible gas injection processes. Advanced systems applications 
covers: development and optimization of a process for the produc- 
tion of a premium sold fuel from western US coals; development of 
an on-line alkali monitoring probe; optimization of the recycle oil 
process for eastern oil shale; and process support and develop- 
ment. Environmental technologies has solid waste management; 
and remediation of contaminated soils. 


14290 (DOE/PC/89664-T7) [Advanced Coal Conversion 
Process]: Technical progress report, July 1, 1992—September 
30, 1992. Power Environmental Services, Inc., Butte, MT (United 
States). Dec 1993. 27p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC22-90PC89664. Order Number 
DE94009702. Source: OSTI; NTIS; GPO Dep. 

This report contains a description of the technical progress made 
on the Advanced Coal Conversion Process (ACCP) Demonstration 
Project from July 1, 1992, through September 30, 1992. The ACCP 
Demonstration Project is a US Department of Energy (DOE) Clean 
Coal Technology Project. The Cooperative Agreement defining this 
project is between DOE and the Rosebud SynCoal Partnership. 
This project demonstrates an advanced, thermal, coal-drying pro- 
cess, coupled with physical cleaning techniques, that is designed 
to upgrade high-moisture, low-rank coais to a high-quality, low- 
sulfur fuel, registered as the SynCoal® process. The coal is 
processed through three stages (two heating stages followed by an 
inert cooling stage) of vibrating fluidized bed reactors that remove 
chemically bound water, carboxyl groups, and volatile sulfur com- 
pounds. After drying, the coal is put through a deep-bed stratifier 
cleaning process to separate the pyrite-rich ash from the coal. The 
SynCoal(® process enhances low-rank, western coals, usually with 
a moisture content of 25 to 55 percent, sulfur content of 0.5 to 1.5 
percent, and heating value of 5,500 to 9,000 British thermal units 
per pound (Btu/Ib), by producing a stable, upgraded, coal product 
with a moisture content as low as 1 percent, sulfur content as low 
as 0.3 percent, and heating value up to 12,000 Btu/lb. The 45-ton- 
per-hour unit is located adjacent to a unit train loadout facility at 
Western Energy Company’s Rosebud coal mine near Colstrip, 
Montana. The demonstration plant is sized at about one-tenth the 
projected throughput of a multiple processing train commercial fa- 
cility. The demonstration drying and cooling equipment is currently 
near commercial size. 


14291 (DOE/PC/92205-T4) Bench-scale testing of the 
multi-gravity separator in combination with microcel: Fourth 
quarterly report, July 1, 1993-September 30, 1993. Carpco, Inc. 
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(United States); Virginia Polytechnic Inst. and State Univ., Blacks- 
burg, VA (United States); Roberts and Schaefer Co., Salt Lake 
City, UT (United States); Consolidation Coal Co., Library, PA 
(United States); Kerr-McGee Coal Corp., Oklahoma City, OK 
(United States). 6 Dec 1993. 13p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC22-92PC92205. 
Order Number DE94009699. Source: OSTI; NTIS; GPO Dep. 

Work this quarter included equipment installation, shakedown 
testing, and the beginning of the detailed testing program. With the 
exception of ongoing Task 4: Sample Characterization, Tasks 1 
through 8 are now complete. Task 10: Detailed Testing and Task 
12: Sample Analysis began this quarter and will consume all avail- 
able time during the 5th quarter. Installation and testing of the 
process equipment, mechanical systems, as well as the electrical 
systems were completed. The shakedown process uncovered sev- 
eral necessary modifications to the circuit which were subsequently 
completed. Most of the changes concerned piping and valving 
modifications which allowed for better material flow and sampling. 
The circuit was operated with coal to determine the time for each 
unit to reach steady state. The primary objective of the proposed 
work is to design, instali, and operate an advanced fine coal 
processing circuit combining the Microcel™ and Multi-Gravity- 
Separator (MGS) technologies. Both of these processes have 
specific advantages as stand-alone units. For example, the Micro- 
cel column effectively removes ash-bearing mineral matter, while 
the MGS efficiently removes coal-pyrite composites. 


14292 (DOE/PC/92521—-T115) A comparison study of co- 
umn flotation technologies for cleaning Illinois coal: Technical 
report, September 1—-November 30, 1993. Honaker, R.Q. (South- 
ern Illinois Univ., Carbondale, IL (United States). Dept. of Mining 
Engineering); Paul, B.C. Illinois Dept. of Energy and Natural Re- 
sources, Springfield, IL (United States). [1993]. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Cantract FC22- 
92PC92521. Order Number DE94008409. Source: OSTI; NTIS; 
GPO Dep. 

The objectives of this research project are to optimize the perfor- 
mance of six commercially available column technologies for the 
treatment of Illinois Basin coal fines and to compare their perfor- 
mance on the basis of the recovery-grade curve and column 
throughput capacity. A statistically-designed experimental program 
will be conducted to aptimize the critical operating performance val- 
ues of each flotation column. The operating values suggested by 
the vendor will be used as the center point of the design. The ulti- 
mate recovery-grade curve and-the maximum throughput capacity 
for each column will be determined by conducting further tests us- 
ing the optimum operating parameter values. During this reporting 
period, the flotation columns that were not already present were 
purchased and received. Installation of all the flotation columns 
was completed with the exception of the Packed-Column which is 
presently being mounted. A total of 25 fifty-five gallon drums of Illi- 
nois No. 5 flotation feed coal (—100 mesh) was collected at a local 
preparation plant to be used as the feed for the comparison tests. 
A complete characterization of this coal sample will be conducted 
during the next reporting period. 


14293 (DOE/PC/92521-T116) Production of Illinois base 
compliance coal using enhanced gravity separation: [Quar- 
terly] technical report, September 1-November 30, 1993. Paul, 
B.C. (Southern Illinois Univ., Carbondale, IL (United States). Dept. 
of Mining Engineering); Honaker, R.Q.; Ho, K. Southern Illinois 
Univ., Carbondale, IL (United States). Dept. of Mining Engineering. 
[1993]. 16p. Sponsored by USDOE, Washington, DC (United 
States) DOE Contract FC22-92PC92521. Order Number 
DE94008410. Source: OSTI; NTIS; GPO Dep. 

Illinois Basin coal often contains a significant portion of finely dis- 
persed pyrite. Most of the free pyrite particles exist in the fine size 
fractions, which are generally treated using froth flotation. An inher- 
ent problem of the froth flotation process is the inefficient treatment 
of middling particles containing a small amount of coal on their sur- 
face. On the other hand, gravity-based processes can effectively 
remove middling particles containing only a small amount of coal. 
Falcon Concentrators Inc. and Knelson Gold Concentrators Inc. 
have developed full-scale, enhanced gravity separators for the 
treatment of heavy minerals. This project will evaluate the potential 
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of using these concentrators to de-ash and de-sulfurize Illinois coal 
fines, thus, producing coal products that meet the requirements for 
Phase | of the Clean Air Act. Since both continuous separators are 
commercially available, the results obtained in this investigation 
should be applicable to industrial operations. 


14294 (DOE/PC/92521-T117) Removal of pyrite and trace 
elements from waste coal by dissolved- CO, flotation and 
chelating agents: Technical report, September 1, 1993- 
November 30, 1993. Shiao, S.Y. (Babcock and Wilcox Co., 
Alliance, OH (United States)). Illinois Dept. of Energy and Natural 
Resources, Springfield, IL (United States). [1993]. 5p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FC22- 
92PC92521. Order Number DE94008411. Source: OSTI; NTIS; 
GPO Dep. 

In dissolved-COz flotation, ultrafine bubbles are generated by 
COz dissolved in water. The ultrafine bubbles have the potential to 
improve the separation efficiency in fine coal cleaning. Chemicals 
will be used prior to or during dissoived-CO, flotation to improve 
the separation efficiency of pyrite and other minerals including 
trace metals from coal. Chelating agents will be applied to clean 
coal to further reduce the trace metals from coal. During this 
period, the project planning has begun. A 3in.-diameter packed col- 
umn has been ordered. This column will be modified for use in 
dissolved-CO> flotation. Clean and waste coal samples of Illinois 
No. 6 coal have been scheduled to be picked up from Ohio Coal 
Testing and Development (OCTAD) facility. 


14295 (DOE/PC/92521—T123) Washability of trace elements 
in product coals from Illinois mines: Technical report, Septem- 
ber 1-November 30, 1993. Demir, |. (Illinois Dept. of Energy and 
Natural Resources, Springfield, IL (United States). Geological Sur- 
vey); Ruch, R.R.; Harvey, R.D.; Steele, J.D. Illinois Dept. of Energy 
and Natural Resources, Springfield, IL (United States). [1993]. 20p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC22-92PC92321. Order Number DE94008417. Source: 
OSTI; NTIS; GPO Dep. 

The existing trace element washability data on Illinois coals are 
based on float-sink methods, and these data are not applicable to 
modern froth flotation or column flotation processes. Particularly, 
there is a lack of washability data on samples from modern prepa- 
ration plants, as well as other product (as-shipped) coals. The goal 
of this project is to provide the needed trace element washability 
data on as-shipped coals that were collected during 1992-1993 
from Illinois mines. The results generated by this project will pro- 
mote Illinois coals for such prospective new markets as feed 
materials for advanced gasification processes, for synthetic organic 
chemicals, and to meet new environmental requirements for their 
use in utility steam generation. During the first quarter, each of 34 
project samples were ground to about ~100 mesh size and 
cleaned by use of a special froth flotation technique (release analy- 
sis). The flotation products were analyzed for ash, moisture, and 
heating value (BTU). The data were then used to construct a se- 
ries of different-washability curves. For example, these curves can 
show variation in BTU or combustible recovery as a function of the 
amount of ash or S rejected, or as a function of the weight of the 
flotation products. From the relationship between %cumulative BTU 
and %cumulative weight, nine composite samples each having 
80% of the total BTU were prepared from the individual flotation 
products and submitted for trace element analysis. 


14296 (DOE/PC/92547—4) Studies of incipient oxidation of 
pyrite for improved rejection: Technical progress report for 
the fourth quarter, July 1, 1993-September 30, 1993. Yoon, 
R.H.; Richardson, P.E. Virginia Polytechnic Inst. and State Univ., 
Blacksburg, VA (United States). Dept. of Mining and Minerals Engi- 
neering. Oct 1993. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-92PC92547. Order Number 
DE94008728. Source: OSTI; NTIS; GPO Dap. 

One major objective of this work is to determine the Eh-pH con- 
ditions under which pyrite is stable and then to determine the 
mechanism of the initial stages of pyrite oxidation. It is known that 
moderate oxidation of pyrite produces a hydrophobic surface prod- 
uct. This hydrophobic product makes it extremely difficult to 
depress pyrite in coal flotation circuits. The eventual objective of 
this work is to prevent pyrite oxidation in order to better depress 





pyrite in coal flotation circuits. In this work clean, unoxidized pyrite 
surfaces are being produced by fracturing pyrite electrodes in an 
electrochemical cell. It has been shown that by holding the poten- 
tial at different values during fracture and measuring the current 
passed at fracture, pyrite oxidation or reduction can be precisely 
controlled, or prevented. In the previous quarterly report, pyrite oxi- 
dation in pH 9.2 buffer solution was discussed. During this report 
period, the initial stages of pyrite oxidation in pH 4.6 buffer solution 
were studied, and the results compared with those in pH 9.2 solu- 
tion. The effect of anodic and cathodic potential limits on the 
subsequent photocurrent and voltammetry behavior of freshly- 
fractured pyrite electrodes was also determined. 


14297 (DOE/PC/92550-5) Evaluation of hyperbaric filtration 
for fine coal dewatering: Fifth quarterly technical progress 
report, October 1, 1993-December 31, 1993. Parekh, B.K. (Ken- 
tucky Univ., Lexington, KY (United States). Research Foundation); 
Hogg, R.; Fonseca, A. Kentucky Univ., Lexington, KY (United 
States). Research Foundation. [1993]. 23p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-92PC92550. 
Order Number DE94009718. Source: OSTI; NTIS; GPO Dep. 

The main objectives of the project are to investigate the funda- 
mental aspects of particle-liquid interaction in fine coai dewatering, 
to conduct laboratory and pilot plant studies on the applicability of 
hyperbaric filter systems and to develop process conditions for de- 
watering of fine clean coal to less than 20 percent moisture. The 
program consist of three phases: model development; laboratory 
studies; and field testing. The Pennsylvania State University is 
leading efforts in Phase |, the University of Kentucky in Phase Il, 
and Consol Inc. in Phase Ill of the program. All three organizations 
are involved in all the three phases of the program. The Pennsyl- 
vania State University is developing a theoretical model for 
hyperbaric filtration systems, whereas the University of Kentucky is 
conducting experimental studies to investigate fundamental aspects 
of particle-liquid interaction and application of high pressure filter in 
fine coal dewatering. The optimum filtration conditions identified in 
phase | and 11 will be tested in a Consol Inc. coal preparation 
plant using an Andritz Ruthner portable hyperbaric filtration unit. In 


this report, dewatering mode! development and laboratory studies 
are presented. 


14298 (DOE/PC/93209-T1) Development of a gas-promoted 
oil agglomeration process: [Quarterly] technical progress re- 
port, September 1, 1993—-November 30, 1993. Wheelock, T.D. 
lowa State Univ. of Science and Technology, Ames, IA (United 
States). jlowa State Mining and Mineral Resources Research inst. 
[1993]. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-93PC93209. Order Number 
DE94009851. Source: OSTI; NTIS; GPO Dep. 

The overall purpose of this research project is to carry out the 
preliminary laboratory-scale development of a gas-promoted, oil 
agglomeration process for cleaning coal using model mixing sys- 
tems. Previous research showed that having a gas present in an 
agitated system used for the agglomeration of an aqueous suspen- 
sion of coal particles with oil would reduce greatly the required 
mixing shear rate and power input. To take advantage of this dis- 
covery, the present research project was initiated. The project will 
involve building and testing two model mixing systems which differ 
in scale but are representative of standard industrial mixing 
systems used for mixing solid particles, liquid, and gas. These sys- 
tems will be tested by conducting oil agglomeration tests under 
various conditions and measuring agitator torque and power as 
well as agglomeration performance. Special attention will be given 
to the effects produced by having gas present in the system. 


14299 (DOE/PC/93215—-T1) Novel microorganism for selec 
tive separation of coal from ash and pyrite: First quarterly 
technical progress report, September 1, 1993-November 30, 
1993. Misra, M.; Smith, R.W.; Raichur, A.M. Nevada Univ., Reno, 
NV (United States). Dept. of Chemical and Metallurgical Engineer- 
ing. [1993]. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-93PC93215. Order Number 
DE94008367. Source: OSTI; NTIS; GPO Dep. 

This report summarizes the progress made during the first quar- 
ter of the research project entitled “A Novel Microorganism for 
Selective Separation of Coal from Ash and Pyrite,” DOE Grant No. 
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DE-FG22-93PC93215. The objective of this project is to study the 
effectiveness of a novel hydrophobic microorganism, Mycobac- 
terium phlei (M. phlei), for the selective flocculation of coal from 
pyrite and ash-forming minerals. During the reporting period, three 
different coal samples: Illinois No. 6 coal, Kentucky No. 9 coal and 
Pittsburgh No. 8 coal, were collected to be used in the investigation. 
The microorganism, M. phlei, was obtained as freeze-dried cultures 
and the growth characteristics of the bacteria were studied. Scan- 
ning electron microphotographs revealed that M. phlei cells are 
coccal in shape and are approximately 1 um in diameter. Electroki- 
netic measurements showed that the Illinois No. 6 and Pittsburgh 
No. 8 coal samples had an isoelectric point (IEP) around pH 6 
whereas M. phlei had an IEP around pH 1.5. Electrokinetic mea- 
surements of the ruptured microorganisms exhibited an increase in 
IEP. The increase in IEP of the ruputured cells was due to the re- 
lease of fatty acids and polar groups from the cell membrane. 


14300 (ETDE/JP-mf-—94757361, pp. 163-166) Research on 
cleaning and handling of low-rank coals. Ueda, S. (New Energy 
and industrial Technology Development Organization, Tokyo 
(Japan)). New Energy and Industrial Technology Development Or- 
ganization, Tokyo (Japan). Sep 1993. 203p. In Japan’s sunshine 
project. 17.: 1992 annual summary of coal liquefaction and gasifi- 
cation. Order Number DE94757361. Source: OSTI; NTIS; 
Available from New Energy and Industrial Technology Development 
Organization, Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, 
Toshima-ku, Tokyo, Japan. 

This report describes the achievement of research on cleaning 
and handling of low-rank coals in the Sunshine Project for FY 
1992. This research includes coal deashing by OA (oil agglomera- 
tion) using various fossil fuels, reactivity of OA treated coals for 
liquefaction, gasification of OA treated coals, biodesulfurization of 
coal, biodenitrification of coal, pretreatment of coals with supercriti- 
cal water, advanced coal deashing process by improved froth 
flotation, and coal handling technology. The further progress of 
these studies is provided. It was found that tar sand bitumen was 
an effective agglomeration agent for deashing. It was also shown 
that the OA treatment gave the advantage to reduce the ash dis- 
charge from gasifier and to reduce the amount of vaporized Na 
and K which may cause the erosion of line. For the treatment of 
high organic sulfur containing bituminous coals with supercritical 
water, about 30% of total sulfur was removed, but coal itself also 
decomposed at some extent. Furthermore, a temperature increase 
for the actual scale coal pile was illustated. 


14301 (ETDE/JP-mf-94757361, pp. 185-187) Research and 
development of coal cleaning system. Ueda, S. (New Energy 
and Industrial Technology Development Organization, Tokyo 
(Japan)). New Energy and Industrial Technology Development Or- 
ganization, Tokyo (Japan). Sep 1993. 203p. In Japan’s sunshine 
project. 17.: 1992 annual summary of coal liquefaction and gasifi- 
cation. Order Number DE94757361. Source: OST; NTIS; 
Available from New Energy and industrial Technology Development 
Organization, Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, 
Toshima-ku, Tokyo, Japan. 

This report describes the achievement of research and develop- 
ment of coal cleaning system in the Sunshine Project for FY 1992. 
The optimum coal cleaning conditions were investigated by using a 
coal cleaning system which consists of specific gravimetric 
separation, water extraction under CO2 atmosphere, and oil ag- 
glomeration. Ash removal in the three stage cleaning was around 
50%. Total ash removal in the three stage cleaning increased with 
decreasing coal recovery in the specific gravimetric separation pro- 
cess. When smaller size fraction of coal, which can not be treated 
in the specific gravimetric separation process, was mixed with 
deashed coal by the specific gravimetric separation and processed 
in the later stage, total ash removal decreased slightly, but coal re- 
covery increased by 20%. Analytical results of wastewater from the 
oil agglomeration process showed that there were little detected 
components in water treated by the wastewater treatment system. 
On the other hand, deashed coal produced by the oil agglomera- 
tion can be easily changed to a slurry by mixing with solvent, and 
90% of water contained in the slurry was dehydrated for 60 min- 
utes at the slurry temperature of 120 centigrade. 2 figs. 
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Refer also to citation(s) 14288, 14300, 14395, 14404, 14409, 
14424, 14934, 14935, 14979, 15058, 15059, 15072, 15650, 16067, 
16096, 17715, 17716 


14302 (CONF-9309257—Vol.1) Coal liquefaction and gas 
conversion: Proceedings: Volume 1. USDOE Pittsburgh Energy 
Technology Center, PA (United States). [1993]. 688p. Sponsored 
by USDOE, Washington, DC (United States). From Coal liquefac- 
tion and gas conversion contractor's review conference; Pittsburgh, 
PA (United States); 27-29 Sep 1993. Order Number DE94008963. 
Source: OSTI; NTIS; GPO Dep 

Volume | contains papers presented at the following sessions: 
AR-Coal Liquefaction; Gas to Liquids; and Direct Liquefaction. Se- 
lected papers have been processed separately for inclusion in the 
Energy Science and Technology Database. 


14303 (CONF-9309257-Vol.2) Coal liquefaction and gas 
conversion: Proceedings: Volume 2. USDOE Pittsburgh Energy 
Technology. Center, PA (United States). [1993]. 473p. Sponsored 
by USDOE, Washington, DC (United States). From Coal liquefac- 
tion and gas conversion contractor's review conference; Pittsburgh, 
PA (United States); 27-29 Sep 1993. Order Number DE94008962. 
Source: OSTI; NTIS; GPO Dep. 

Volume || contains papers presented at the following sessions: 
Indirect Liquefaction (oxygenated fuels); and Indirect Liquefaction 
(Fischer-Tropsch technology). Selected papers have been 
processed separately for inclusion in the Energy Science and Tech- 
nology Database 


14304 (DOE/EA-0865) Power Systems Development Facil- 
ity: Environmental Assessment. USDOE Morgantown Energy 
Technology Center, WV (United States). Jun 1993. 73p. Sponsored 
by USDOE, Washington, DC (United States). Order Number 
DE94004389. Source: OSTI; NTIS; INIS; GPO Dep. 

The objective of the PSDF would be to provide a modular facility 
which would support the development of advanced, pilot-scale, 
coal-based power systems and hot gas clean-up components. 
These pilot-scale components would be designed to be large 
enough so that the results can be related and projected to com- 
mercial systems. The facility would use a modular approach to 
enhance the flexibility and capability for testing; consequently, 
overall capital and operating costs when compared with stand- 
alone facilities would be reduced by sharing resources common to 
different modules. The facility would identify and resolve technical 
barrier, as well as-provide a structure for long-term testing and per- 
formance assessment. It is also intended that the facility would 
evaluate the operational and performance characteristics of the ad- 
vanced power systems with both bituminous and subbituminous 
coals. Five technology-based experimental modules are proposed 
for the PSDF: (1) an advanced gasifier module, (2) a fuel cell test 
module, (3) a PFBC module, (4) a combustion gas turbine module, 
and (5) a module comprised of five hot gas cleanup particulate 
control devices. The final module, the PCD, would capture coal- 
derived ash and particles from both the PFBC and advanced 
gasifier gas streams to provide for overall particulate emission con- 
trol, as well as to protect the combustion turbine and the fuel cell. 


14305 (DOE/MC/10637-3703) Low-rank coal research semi- 
annual report, January 1992—June 1992. North Dakota Univ., 
Grand Forks, ND (United States). Energy and Environmental Re- 
search Center. [1992]. 858p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FC21-86MC10637. Order Num- 
ber DE94008889. Source: OSTI; NTIS; GPO Dep. 

This semiannual report is a compilation of seventeen reports on 
ongoing coal research at the University of North Dakota. The fol- 
lowing research areas are covered: control technology and coal 
preparation; advanced research and technology development; com- 
bustion; liquefaction and gasification. Individual papers have been 


processed separately for inclusion in the Energy Science and Tech- 
nology Database. 


14306 (DOE/MC/25140-3707) [Hot Gas Cleanup Test Facil- 
ity for Gasification and Pressurized Combustion]: Quarterly 
technical progress report, October 1—December 31, 1993. 
Southern Co. Services, Inc., Birmingham, AL (United States). 
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[1993]. 84p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC21-90MC25140. Order Number 
DE$4008881. Source: OSTI; NTIS; GPO Dep. 

This quarterly technical progress report summarizes work com- 
pleted during the Second Quarter of the Second Budget Period, 
October 1 through December 31, 1993, under the Department of 
Energy (DOE) Cooperative Agreement No. DE-FC21-90MC25140 
entitled “Hot Gas Cleanup Test Facility for Gasification and Pres- 
surized Combustion.” The objective of this project is to evaluate hot 
gas particle control technologies using coal-derived gas streams. 
This will entail the design, construction, installation, and use of a 
flexible test facility which can operate under realistic gasification 
and combustion conditions. The major particulate control device is- 
sues to be addressed include the integration of the particulate 
contro] devices into coal utilization systems, on-line cleaning tech- 
niques, chemical and thermal degradation of components, fatigue 
or structural failures, blinding, collection efficiency as a function of 
particle size, and scaleup of particulate control systems to com- 
mercial size. The conceptual design of the facility was extended to 
include a within scope, phased expansion of the existing Hot Gas 
Cleanup Test Facility Cooperative Agreement to also address sys- 
tems integration issues of hot particulate removal in advanced 
coal-based power generation systems. This expansion included the 
consideration of the following modules at the test facility in addition 
to the existing Transport Reactor gas source and Hot Gas Cleanup 
Units: (1) Carbonizer/pressurized circulating fluidized bed gas 
source; (2) hot gas cleanup units to mate to all gas streams; (3) 
combustion gas turbine; (4) fuel cell and associated gas treatment. 
This expansion to the Hot Gas Cleanup Test Facility is herein re- 
ferred to as the Power Systems Development Facility (PSDF). 


14307 (DOE/MC/26047-3553) Integrated mild gasification 
processing at the Homer City Electric Power Generating Sta- 
tion site: Final report, July 1989-June 1993. Battista, J.J. 
(Pennsylvania Electric Co., Johnstown, PA (United States)); Za- 
wadzki, E.A. Pennsylvania Electric Co., Johnstown, PA (United 
States); New York State Electric and Gas Corp., Ithaca, NY (United 
States). Jul 1993. 56p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG21-89MC26047. Order Number 
DE94000078. Source: OSTI; NTIS; GPO Dep. 

A new process for the production of commercial grade coke, 
char, and carbon products has been evaluated by Penelec/ 
NYSEG. The process, developed by Coal Technology Corporation, 
CTC, utilizes a unique screw reactor to produce a devolatilized 
char from a wide variety of coals for the production of commercial 
grade coke for use in blast furnaces, foundries, and other pro- 
cesses requiring high quality coke. This process is called the CTC 
Mild Gasification Process (MGP). The process economics are sig- 
nificantly enhanced by integrating the new technology into an 
existing power generating complex. Cost savings are realized by 
the coke producer, the coke user, and the electric utility company. 
Site specific economic studies involving the Homer City Generating 
Station site in Western Pennsylvania, confirmed that an integrated 
MGP at the Homer City site, using coal fines produced at the 
Homer City Coal Preparation Plant, would reduce capital and oper- 
ating costs significantly and would enable the HC Owners to 
eliminate thermal dryers, obtain low cost fuel in the form of com- 
bustible gases and liquids, and obtain lower cost replacement coal 
on the spot market. A previous report, identified as the Interim Re- 
port on the Project, details the technical and economic studies. 


14308 (DOE/MC/26308-3646) CE IGCC Repowering Project: 
Use of the Lockheed Kinetic Extruder for coal feeding: Topical 
report, June 1993. Combustion Engineering, Inc., Windsor, CT 
(United States). 1 Feb 1994. 33p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FC21-91MC26308. 
Order Number DE94004066. Source: OSTI; NTIS; GPO Dep. 

ABB CE is evaluating alternate methods of coal feed across a 
pressure barrier for its pressurized coal gasification process. The 
Lockheed Kinetic Extruder has shown to be one of the most 
promising such developments. In essence, the Kinetic Extruder 
consists of a rotor in a pressure vessel. Coal enters the rotor and 
is forced outward to the surrounding pressure vessel by centrifugal 
force. The force on the coal passing across the rotor serves as a 
pressure barrier. Should this technology be successfully developed 





and tested, it could reduce the cost of IGCC technology by replac- 


ing the large lockhoppers conventionally used with a much smaller 
system. This will significantly decrease the size of the gasifier is- 
land. Kinetic Extruder technology needs testing over an extended 
period of time to develop and prove the long term reliability and 
performance needed in a commercial application. Major issues to 
be investigated in this program are component design for high tem- 
peratures, turn-down, scale-up factors, and cost. Such a test would 
only be economically feasible if it could be conducted on an exist- 
ing plant. This would defray the cost of power and feedstock. Such 
an installation was planned for the CE IGCC Repowering Project in 
Springfield, Illinois. Due to budgetary constraints, however, this 
provision was dropped from the present plant design. It is believed 
that, with minor design changes, a small scale test version of the 
Kinetic Extruder could be installed parallel to an existing lockhop- 
per system without prior space allocation. Kinetic Extruder 
technology represents significant potential cost savings to the 
IGCC process. For this reason, a test program similar to that spec- 
ified for the Springfield project would be a worthwhile endeavor. 


14309 (DOE/MC/27226-3692) Development of biological 
coal gasification (MicGAS process): 14th Quarterly report. 
ARCTECH, Inc., Chantilly, VA (United States). 28 Jan 1993. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-90MC27226. Order Number DE94008629. Source: 
OSTI; NTIS; GPO Dep. 

Reported here is-the progress on the Development of Biological 
Coal Gasification for DOE contract No. DE-AC21-90MC27226 
MOD AOO6. Task 1, NEPA Compliance and Updated Test Plan has 
been completed. Progress toward Task 2, Enhanced Methane Pro- 
duction, is reported in the areas of bacterial strain improvement, 
addition of co-substrates, and low cost nutrient amendment. Con- 
clusions reached as a result of this work are presented. Pians for 
future work are briefly outlined. 


14310 (DOE/MC/27339-3621) ECOAL mild coal gasification 
demonstration project: Annual report, October 1, 1991- 


September 30, 1992. Encoal Corp., Gillette, WY (United States). 
Dec 1993. 24p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract FC21-90MC27339. 
DE94000090. Source: OSTI; NTIS; GPO Dep. 
This document is the combination of the fourth quarter report 
(July-September 1992) and the 1992 annual report for the EN- 
COAL project. The following pages include the background and 
process description for the project, brief summaries of the accom- 
plishments for the first three quarters, and a detailed fourth quarter 
report. Its purpose is to convey the accomplishments and current 
progress of the project. During the fourth quarter start-up, operation 
and shut-down of the plant dominated the activities of the ENCOAL 
operations team. Plant modifications and run support occupied the 
technical staff. Several plant tests were achieved. Results of the 
tests were favorable, and the plant achieved its first continuous one 
week long run in September. Both PDF and CDL were produced; 
the first shipment of CDL is planned for October 1992. ENCOAL 
received approval on its Continuation Application to the DOE and 
the plant was operating under Phase 3 by the end of the quarter. 


14311 (DOE/MC/27391-—3678) Scale-up of mild gasification 
to a process development unit: Quarterly report, May 21- 
August 20, 1993. Campbell, J.A.L.; Carty, R.H.; Foster, H. 
Kerr-McGee Coal Corp., Oklahoma City, OK (United States). Sep 
1993. 5p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FC21-92MC27391. Order Number DE94004091. 
Source: OSTI; NTIS; GPO Dep. 

The work performed during the seventh quarterly reporting pe- 
riod on the research program, “Scale-up of Mild Gasification to a 
Process Development Unit” is presented in this report. The overall 
objective of this project is to develop the IGT Mild-Gasification 
(MILDGAS) process for near-term commercialization. The specific 
objectives of the program are to: (1) design, construct, and operate 
a 24-tons/day adiabatic process development unit (PDU) to obtain 
process performance data suitable for further design scaleup. (2) 
Obtain large batches of coal-derived co-products for industrial eval- 
uation. (3) Prepare a detailed design of a demonstration unit. And 
(4) develop technical and economic plans for commercialization of 
the MILDGAS process. The MILDGAS process is a continuous 
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ciosed system for producing liquid and solid (char) co-products at 
mild operating conditions up to 50 psig and 1300°F. It is capable 
of processing a wide range of both eastern caking and western 
noncaking coals. The 1 ton/hr PDU facility is comprised of a 2.5-ft 
ID adiabatic gasifier for the production of gases, coal liquids, and 
char; a thermal cracker for upgrading of the coal liquids; a three- 
stage condensation train to condense and store the liquid products; 
and coal feeding and char handling equipment. The facility will also 
incorporate support equipment for environmentally acceptable dis- 
posal of process waste. 


14312 (DOE/MC/27391-3680) Scale-up of Mild Gasification 
to a process development unit: Quarterly report, February 
21—May 20, 1993. Campbell, J.A.L.; Carty, R.H.; Foster, H. Kerr- 
McGee Coal Corp., Okiahoma City, OK (United States). Jun 1993. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC21-92MC27391. Order Number DE94004093. Source: 
OSTI; NTIS; GPO Dep. 

The work performed during the sixth quarterly reporting period 
(February 21, 1992 through May 20, 1993) on the research pro- 
gram, “Scale-Up of Mild Gasification to a Process Development 
Unit” is presented in this report. The overall objective of this project 
is to develop the IGT Mild-Gasification (MILDGAS) process for 
near-term commercialization. The specific objectives of the pro- 
gram are to: (1) design, construct, and operate a 24-tons/day 
adiabatic process development unit (PDU) to obtain process perfor- 
mance data suitable for further design scaleup; (2) obtain large 
batches of coal-derived co-products for industrial evaluation; (3) 
prepare a detailed design of a demonstration unit; (4) develop 
technical and economic plans for commercialization of the 
MILDGAS process. The MILDGAS process is a continuous closed 
system for producing liquid and solid (char) co-products at miki op- 
erating conditions up to 50 psig and 1300°F. It is capable of 
processing a wide range of both eastern caking and western non- 
caking coals. The 1 torvhr PDU facility that is to be constructed is 
comprised of a 2.5-ft ID adiabatic gasifier for the production of 
gases, coal liquids, and char; a thermal cracker for upgrading of 
the coal liquids; a three-stage condensation train to condense and 
store the liquid products; and coal feeding and char handling 
equipment. The facility will also incorporate support equipment for 
environmentally acceptable disposal of process waste. 


14313 (DOE/MC/30010-3708) Bench-scale demonstration 
of hot-gas desulfurization technology: Quarterly technical 
progress report, October 1—December 31, 1993. Research Tri- 
angie Inst., Research Triangle Park, NC (United States). [1994]. 
13p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-93MC30010. Order Number DE94009984. Source: 
OSTI; NTIS; GPO Dep. 

Research Triangle Institute (RTI) with DOE/METC sponsorship 
has been developing zinc titanate sorbent technology since 1986. 
In addition, RT| has been developing the Direct Sulfur Recovery 
Process (DSRP) with DOE/METC sponsorship since 1988. 
Fluidized-bed zinc titanate desulfurization coupled to the DSRP is 
currently the most advanced and attractive technology for sulfur 
removal/recovery for IGCC systems, and it has recently been pro- 
posed in a Clean Coal Technology project. The goal of this project 
is to continue further development of the zinc titanate desulfuriza- 
tion and DSRP technologies by: scaling up the zinc titanate reactor 
system; developing an integrated skid-mounted zinc titanate 
desulfurization-DSRP reactor system; testing the integrated system 
over an extended period with real coal-gas from an operating 
gasifier to quantify the degradative effect, if any, of the trace con- 
taminants present in coal gas; developing an engineering database 
suitable for system scaleup; and designing, fabricating and com- 
missioning a larger DSRP reactor system capable of operating on 
a six-fold greater volume of gas than the DSRP reactor used in the 
bench-scale field test. During this reporting period the Construction 
Permit Application was completed and approved by the Process 
Safety Committee, and a final revised Application has been submit- 
ted to DOE/METC. A draft Test Plan for the field test was 
formulated. Finally, progress was made in the reactor system fabri- 
cation with the submission of purchase orders for nearly all major 
equipment, and with the final design of the trailer (mobile labora- 
tory). 
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14314 (DOE/PC/88818-T3) Catalytic Two-Stage Liquefac- 
tion (CTSL) process bench studies with bituminous coal: Final 
report, [October 1, 1988—-December 31, 1992]. Comolli, A.G.; Jo- 
hanson, E.S.; Karolkiewicz, W.F.; Lee, L.K.; Stalzer, R.H.; Smith, 
T.O. Hydrocarbon Research, Inc., Princeton, NJ (United States). 
Mar 1993. 223p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-88PC88818. Order Number 
DE94007957. Source: OSTI; NTIS; GPO Dep. 

Reported herein are the details and results of Laboratory and 
Bench-Scale experiments using bituminous coal concluded at Hy- 
drocarbon Research, Inc., under DOE contract during the period 
October 1, 1988 to December 31, 1992. The work described is pri- 
marily concerned with the application of coal cleaning methods and 
solids separation methods to the Catalytic Two-Stage Liquefaction 
(CTSL) Process. Additionally a predispersed catalyst was evalu- 
ated in a thermal/catalytic configuration, and an alternative nickel 
molybdenum catalyst was evaluated for the CTSL process. Three 
coals were evaluated in this program: Bituminous Illinois No. 6 
Burning Star and Sub-bituminous Wyoming Black Thunder and 
New Mexico McKinley Mine seams. The results from a total of 16 
bench-scale runs are reported and analyzed in detail. The tests in- 
volving the lilinois coal are reported herein, and the tests involving 
the Wyoming and New Mexico coals are described in Topical 
Report No. 1. On the laboratory scale, microautoclave tests evalu- 
ating coal, start-up oils, catalysts, thermal treatment, CO. addition 
and sulfur compound effects are reported in Topical Report No. 3. 
Other microautoclave tests, such as tests on rejuvenated catalyst, 
coker liquids, and cleaned coals, are described in the Bench Run 
sections to which they refer. The microautoclave tests conducted 
for modelling the CTSL process are described in the CTSL Model- 
ling section of Topical Report No. 3 under this contract. 


14315 (DOE/PC/88818-T5) Close-coupled Catalytic Two- 
Stage Liquefaction (CTSL™) process bench studies: Final 
report, [October 1, 1988—July 31, 1993]. Comolli, A.G.; Johan- 
son, E.S.; Karolkiewicz, W.F.; Lee, L.K.; Popper, G.A.; Stalzer, 
R.H.; Smith, 7.0. Hydrocarbon Research, Inc., Princeton, NJ 
(United States). Jun 1993. 402p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC22-88PC88818. Order 
Number DE94007959. Source: OSTI; NTIS; GPO Dep. 

This is the final report of a four year and ten month contract 
starting on October 1, 1988 to July 31, 1993 with the US Depart- 
ment of Energy to study and improve Close-Coupled Catalytic 
Two-Stage Direct Liquefaction of coal by producing high yields of 
distillate with improved quality at lower capital and production costs 
in comparison to existing technologies. Laboratory, Bench and PDU 
scale studies on sub-bituminous and bituminous coals are summa- 
rized and referenced in this volume. Details are presented in the 
three topical reports of this contract; CTSL Process Bench Studies 
and PDU Scale-Up with Sub-Bituminous Coal-DE-88818-TOP-1, 
CTSL Process Bench Studies with Bituminous Coal-DE-88818- 
TOP-2, and CTSL Process Laboratory Scale Studies, Modelling 
and Technical Assessment-DE-88818-TOP-3. Results are summa- 
rized on experiments and studies covering several process 
configurations, cleaned coals, solid separation methods, additives 
and catalysts both dispersed and supported. Laboratory microauto- 
clave scale experiments, economic analysis and modelling studies 
are also included along with the PDU-Scale-Up of the CTSL pro- 
cessing of sub-bituminous Black Thunder Mine Wyoming coal. 
During this DOE/HRI effort, high distillate yields were maintained at 
higher throughput rates while quality was markedly improved using 
on-line hydrotreating and cleaned coals. Solid separations options 
of filtration and delayed coking were evaluated on a Bench-Scale 
with filtration successfully scaled to a PDU demonstration. Direc- 
tions for future direct coal liquefaction related work are outlined 
herein based on the results from this and previous programs. 


14316 (DOE/PC/90304—T6) The effect of selective solvent 
absorption on coal conversion: Final technical report. Larsen, 
J.W. Lehigh Univ., Bethlehem, PA (United States). Dept. of Chem- 
istry. Nov 1993. 103p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-90PC90304. Order Number 
DE94007956. Source: OSTI; NTIS; GPO Dep. 
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Using a pair of different recycle oils from Wilsonville and 'H 
NMR, 'C NMR, gel permeation (GPC) chromatography, high pres- 
sure liquid chromatography (HPLC), and elemental analysis, no 
significant differences were observed between the composition of 
the recycle oil and that portion of the oil not absorbed by the coal. 
For these complex mixtures, coals are not selective absorbants. 
Since most of the heteroatoms responsible for most of the specific 
interactions have been removed by hydrogenolyses, this is perhaps 
not surprising. To address the issue of the role of hydrogen bond 
donors in the reused as hydrogen donor coal, tetralin and 2-t- 
butyltetralin were used as hydrogen donor solvents. This work is 
reported in detail in Section 2. The basic idea is that the presence 
of the t-butyl group on the aromatic ring will hinder or block 
diffusion of the hydrogen donor into the coal resulting in lower con- 
versions and less hydrogen transferred with 2-t-butyltetralin than 
with tetralin. Observed was identical amounts of hydrogen transfer 
and nearly identical conversions to pyridine solubles for both hy- 
drogen donors. Diffusion of hydrogen donors into the coal does not 
seem to play a significant role in coal conversion. Finally, in Sec- 
tion 3 is discussed the unfavorable impact on conversion of the 
structural rearrangements which occur when Iilinois No. 6 coal is 
swollen with a solvent. We believe this rearrangement results in a 
more strongly associated solid leading to the diminution of coal re- 
actions. Hydrogen donor diffusion does not seem to be a major 
factor in coal conversion while the structural rearrangement does. 
Both areas warrant further exploration. 


14317 (DOE/PC/91053-T6) Fundamental studies of coal 
liquefaction: Quarterly report No. 8, July 1, 1993—October 1, 
1993. Ross, D.S. SRI International, Menlo Park, CA (United 
States). Chemistry Lab. 14 Oct 1993. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-91PC91053. 
(SR+2847-24). Order Number DE94009200. Source: OSTI; NTIS; 
GPO Dep. 

In the last report the effects of water, tetralin, and argon were 
discussed as media during the heating of Illinois No. 6 coal. In 
studies in which the temperature was ramped from ambient to 
460°C at 30°C/min particles were observed to shrink in the case 
of both water and tetralin, and first swell and then collapse back to 
particles with their starting shapes in the case of argon. The result 
with tetralin was expected, but that for water was not. Similarly, the 
results in argon were not in accord with some models of coal pyrol- 
ysis which suggest that coals fully liquefy when heated (Solomon, 
et al.). The work described here includes discussion of additional 
work with Illinois No. 6 coal with argon and water, and new work 
with n-undecane as medium. 


14318 (DOE/PC/91053-T7) Fundamental studies of coal 
liquefaction: Quarterly report No. 9, October 1, 1993—January 
1, 1994. Ross, D.S. SRI international, Menlo Park, CA (United 
States). 11 Jan 1994. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-91PC91053. (SRI-2847-27). 
Order Number DE94009201. Source: OSTI; NTIS; GPO Dep. 

The results obtained over the past period include studies in our 
cell with Wyodak coal, and argon, water, n-undecane, and tetralin 
as media. The argon work was conducted at 7 atm and the others 
at 200 atm, and the results are shown in Figure 1. As we saw with 
Illinois No. 6 coal, in argon the particles began to swell at around 
300°C, and develop a fluid-like appearance. As just noted, the 
phenomenon appears to be the development of a tar, which is 
slowly expelled from the particles with increasing temperature. The 
overall thermal behavior was essentially the same for the three 
particles, but the extent of the tar development was different within 
them, apparently reflecting different levels of tar precursors in the 
individual particles. Again or as or Illinois No. 6, there was an 
abrupt evaporation of the tar at around 350°C. The residue was a 
collection of particles very similar in size and shape to the starting 
particles. The behavior in water was also like that seen for the Illi- 
nois coal. The coal began to shrink at around 300°C, or at the 
same point at which the tar evolution began in argon. The shrink- 
ing continued to around 350°C, at which point there was a curious, 
momentary swelling. This action continued only briefly and the 
particles then resumed shrinking up to the highest temperature at- 
tained. The undecane result was also like that seen for the Illinois 
coal. Thus in marked contrast to the argon and water results, there 





was no change in size nor shape of the coal particles. Finally, Fig- 
ure 1 also shows data with tetralin as medium, and the results 
display yet another type of behavior. In this case, much like the re- 
sults for undecane, there is no change in the particles to about 
425°C. At that point they begin to shrink very rapidly, consistent 
with the temperature range at which coal conversion becomes ac- 
tive in tetralin (Gorin, 1981). 


14319 (DOE/PC/91054—-T9) Effect of pretreating of host oll 
on coprocessing: Quarterly progress report, October 1, 1993— 
December 31, 1993. Wender, |.; Tierney, J.W. Pittsburgh Univ., PA 
(United States). Dept. of Chemical and Petroleum Engineering. 13 
Feb 1994. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-91PC91054. Order Number 
DE94010275. Source: OSTI; NTIS; GPO Dep. 

In the last quarterly report we presented results of coprocessing 
runs made with an lilinois No. 6 coal and an AMOCO VTR (as re- 
ceived) and after the heavy oil had been pretreated a number of 
different ways. Coal conversions and product yields were pre- 
sented for each coprocessing experiment. We have now further 
analyzed results from coprocessing experiments in order to esti- 
mate the yields of coal-derived gas, asphaltenes and oil products. 
Although coal-derived products can not be measured directly from 
the coprocessing experiments, since coal and petroleum products 
are commingled, they can be estimated based on repeat reactions 
with the petroleum solvent alone. This technique assumes that the 
petroleum solvent reacts to yield the same products whether coal 
is present or not. When the coal was coprocessed with untreated 
heavy oil 58% of coal (MAF) was converted to gas and liquid 
products. We estimated that 7% of coal was converted to oils (n- 
pentane solubles), 28% to asphaltenes (n-pentane insolubles) and 
24% to hydrocarbon gases, mostly methane. When the same coal 
was coprocessed with AMOCO oil that had been pretreated with 
1000 ppM (metal concentration) of Mo naphthenate, 81% of coal 
was converted; this is an average of two runs. Coal-derived oil 
yield remained nearly the same at 8% and gas yield remained at 
23%. However, the asphaltene yield increased from 28% to 50%. 
The increase in asphaltenes accounted for the increase in coal 
conversion. Table 4 shows yields for the case where Illinois No. 6 
coal was coprocessed with AMOCO oil that was first pretreated in 
two steps; step one with 1000 ppM of Mo naphthenate, step two 
with the catalyst Ni/Mo/AloO3. As a result of this reaction, 85% of 
coal was converted to gas and liquids. Gas yield was 19%, oil yield 
was 10% and asphaltene yield was 56%. As in the previous run, 
most of the coal was converted to asphaltenes. 


14320 (DOE/PC/91058—-T8) Rate enhancement for catalytic 
upgrading coal naphthas: Quarterly progress report for period 
ending, September 1993. Davis, B.H. Kentucky Univ., Lexington, 
KY (United States). Center for Applied Energy Research. 1993. 
64p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-91PC91058. Order Number DE94009697. Source: 
OSTI; NTIS; GPO Dep. 

The hydrotreatment of naphtha derived from Illinois #6 coal has 
been carried out over unsupported transition metal sulfide catalysts 
of the second row of the Periodic Table. The catalysts prepared 
are similar to the catalysts prepared by Pecoraro and Chianelli 
(1981). The catalysts exhibit a volcano curve for the HDS of diben- 
zothiophene similar to that observed by Pecoraro and Chianelli 
(1981). The catalysts also exhibit similar volcano curves for the 
HDS, HDN and HDO of the total sulfur, nitrogen and oxygen het- 
eroatoms present in coal-derived naphtha. Ruthenium sulfide is the 
most active catalyst for all three of these processes. The order of 
reactivity for HDS, HDN and HDO is Ru > Rh > Mo > Pd > Zr > 
Nb. The kinetics of total sulfur and nitrogen removal from the coal- 
derived naphtha are quite complex. The conversion versus 
residence time data do not fit simple zero or first order kinetics. 
The individual sulfur compounds present in naphtha exhibit consid- 
erable interconversion indicating that C-C bond breaking and 
hydrogenation of aromatic rings are involved during HDS. The indi- 
vidual nitrogen compounds present in naphtha show that anilines 
are intermediates in the HDN of nitrogen compounds. 


14321 (DOE/PC/91059-T6) Biological upgrading of coal liq- 
uids: Quarterly report, October 1, 1993—December 31, 1993. 
Engineering Resources, Inc., Fayetteville, AR (United States). 
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[1993]. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-91PC91059. Order Number 
DE94008718. Source: OSTI; NTIS; GPO Dep. 

A large number of bacterial enrichments are being developed for 
their ability to utilize nitrogen and sulfur in coal liquids and the 
model compound naphtha. These bacteria include the original aer- 
obic bacteria isolated from natural sources which utilize heteroatom 
compounds in the presence of rich media, aerobic nitrogen-utilizing 
bacteria and denitrifying bacteria. Experiments utilizing these bac- 
teria are presented below. Stirred tank reactor studies utilizing 
these cultures are in progress, although results from these experi- 
ments are not presented at this time. 


14322 (DOE/PC/91287—12) Supercritical thermodynamics 
of sulfur and nitrogen species: Quarterly progress report, Oc- 
tober 1, 1993-December 31, 1993. Eckert, C.A. Georgia Inst. of 
Tech., Atlanta, GA (United States). School of Chemical Engineer- 
ing. [1993]. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-91PC91287. Order Number 
DE94009716. Source: OSTI; NTIS; GPO Dep. 

Significant opportunity exists for the application of supercritical 
fluid (SCF) technology to coal processing, both for pretreatment of 
high sulfur coals, as well as liquefaction and treatment of coal liq- 
uids. Supercritical fluids are attractive solvents for a variety of coal 
processing applications because of their unusual solvating and 
mass transfer properties. Solubility studies have been carried out 
for a number of model coal and coal-liquid compounds, primarily in 
pure supercritical fluids. We are extending this database of model 
coal compound equilibria using modern techniques that have the 
advantage of being much more rapid than traditional techniques. 
Cosolvent effects on solubility are being investigated over a variety 
of solvent properties. In addition, specific molecular interactions are 
being investigated through spectroscopic techniques. The resulting 
data are being used to develop a chemical-physical equation of 
state (EOS) model of SCF solution with meaningful parameters. 
The equation of state will be used to predict solubility behavior, 
which will permit the design and tailoring of SCF cosolvent sys- 
tems for specific coal processing applications. 


14323 (DOE/PC/91300—-T7) Thermodynamic and rheologi- 
cal properties of solid-liquid systems in coal processing: 
Quarterly technical report, December 1, 1992—February 28, 
1993. Kabadi, V.N.; Ilias, S. North Carolina Agricultural and Techni- 
cal State Univ., Greensboro, NC (United States). Dept. of Chemical 
Engineering. [1993]. 22p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-91PC91300. Order Number 
DE94009708. Source: OSTI; NTIS; GPO Dep. 

Very little data is available on the thermodynamic properties of 
coal model compounds in liquid phase at high pressures. The 
authors present preliminary compilations of available data. It is an- 
ticipated that they will require vapor pressure and saturated liquid 
density data for coal mode! compounds in their high pressure liquid 
equation of state development. These data sets have also been 
compiled and are presented. They have at this time completed a 
review of techniques for high pressure density measurements. 
Some thought is being given to the possibility of building an appa- 
ratus to carry out density measurements for selected model 
compounds. Finally, they reproduce the Thomson et al equation 
and describe their preliminary procedure to test this equation with 
available high pressure thermodynamic data. They acknowledge 
the possibility that a number of modifications of the Thomson 
equation will be necessary before a reasonably accurate liquid 
state equation of state for coal model compound emerges. 


14324 (DOE/PC/91300-T8) Thermodynamic and rheologi- 
cal properties of solid-liquid systems in coal processing: 
Quarterly technical report, June 1, 1993-August 31, 1993. 
Kabadi, V.N.; Ilias, S. North Carolina Agricultural and Technical 
State Univ., Greensboro, NC (United States). Dept. of Chemical 
Engineering. [1993]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-91PC91300. Order Number 
DE94009709. Source: OSTI; NTIS; GPO Dep. 

The objective of this project is to develop a model for solid-liquid 
equilibria and a model for viscosities of the products of coal 
liquifaction processes. The same characterization procedure and 
representation by continuous distributions as used in previous work 
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on vapor-liquid equilibria and excess enthalpies of coal liquids will 
be used. Models when fully developed will give the solid-liquid 
phase equilibrium properties and viscosities as factors of tempera- 
ture and pressure for known molecular weight distribution and 
structural characterization of the coal liquid. To accomplish this 
well, the project requires three tasks: solid-liquid phase equilibrium 
model development; experimental viscosity measurements; viscos- 
ity model development. Preliminary work on testing of the liquid 
state equation of state of Thomson et al has been completed. 
Goodwin has compiled data for benzene and toluene and fitted 
specific expressions so that smoothed data are generated over a 
large range of temperatures and pressures. The authors have used 
these data to test the Thomson et al liquid state equation of state 
for high pressure density and heat capacity predictions. To obtain a 
liquid state equation of state that will predict all thermodynamic 
properties accurately, the authors believe that the vapor pressure 
correlation, saturated liquid density correlation as well as correlation 
for parameters B and C of the Tait equation need to be modified by 
extensive regression using experimental data. They have under- 
taken such a task and results will be reported in a future report. 


14325 (DOE/PC/91310-T8) The use of solid-state NMR 
techniques for the analysis of water in coal and the effect of 
different coal drying techniques on the structure and reactivity 
of coal: Quarterly report, September 1-November 30, 1993. 
Netzel, D.A. University of Wyoming Research Corp., Laramie, WY 
(United States). Western Research inst. [1993]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
91PC91310. Order Number DE94008717. Source: OSTIi; NTIS; 
GPO Dep. 

For the research program reported here, different methods of 
drying are being investigated to determine if drying can be accom- 
plished without destroying coal reactivity toward liquefaction. In an 
effort to understand the mechanism of water for enhancing coal 
liquefaction yield, the reactions of D2O with the molecular con- 
stituents of coai during coal liquefaction are being investigated. 
This study involves the use of solution-state deuterium NMR, as 
well as, conventional solution-state 'H and ™C NMR analyses of 
the coal, and the coal liquids and residue from a coal liquefaction 
process. These DO transfer reactions will be conducted on coals 
which have been dried by various methods and rehydrated using 
D2O and by successive exchange of H2O associated with the 
coals with D2O. The drying methods include thermal, microwave, 
and chemical dehydration of the coal. The overall objectives of this 
study are to develop a nuclear magnetic resonance (NMR) method 
for measuring the water in coal, to measure the changes in coal 
structure that occur during coal drying, to determine what effect 
water has on retrograde/condensation reactions, to determine the 
mechanism by which water may impact coal reactivity toward lique- 
faction, and to conduct D2O exchange studies to ascertain the role 
of water in coal liquefaction. The objectives for this quarterly report 
period were (1) to measure the volumetric swelling ratio for 
thermally- and microwave-dried coals and (2) to conduct prelimi- 
nary experiments concerning the exchange of water in coal with 
deuterium oxide (D20O). 


14326 


(DOE/PC/92120-T2) [Enhancement of coal liquefac- 
tion efficiency with ceramic membrane reactors]: Second final 
quarterly report, July-September 1993. Media and Process 
Technology, Inc., Pittsburgh, PA (United States). [1993]. 14p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 


AC22-93PC92120. Order Number DES94009714. Source: 
NTIS; GPO Dep 

in this quarter, the gas chromatography GC calibrations of com- 
pound No. 9, No. 11 and toluene were established. The results 
were accurate and reproducible using wide bore capillary column. 
A three-component mixture — toluene, tetraline and compound No. 
9 —also could be analyzed with a modified injection procedure. The 
experimental procedures of modified membrane separation were fi- 
nalized based on the literature review. The coal-liquid separation 
could be described as an ultrafiltration process. For microporous 
membrane separation, two transport phenomenons, molecular dif- 
fusion and convection, were the most important mechanisms. The 
hindrance factors of those mechanisms were necessary to evaluate 
the separation performance of the membrane and to design the 
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catalytic membrane reactor. Experimentally, with the relation of re- 
jection and permeate flux, the hindrance factors can be calculated 
based on the simplified Niemi-Palosaari method. In this quarter, we 
first tested the 40A pore membrane. The preliminary results indi- 
cated that the concentration polarization was observed due to the 
low Reynolds number, i.e. low feed flow rate. The experimental in- 
strumentation and procedures will be improved in the future. These 
factors will be used to conduct the modification of the membrane 
and the catalytic membrane reactor. The model compound fer cat- 
alytic membrane was compound No. 9, _ 1-[4-[2(Phenyiethyl) 
benzyl]] napthalene. The hydrogenolysis of this compound will gen- 
erate toluene which can be selectively removed by a modified 
membrane, thus the reaction conversion can be enhanced. The re- 
action can represent one of many typical coal liquid upgradings. 
Three 1in. long modified membranes were prepared and sent to 
USC to perform catalytic membrane reaction. 


14327 (DOE/PC/S2150-T6) Surfactant studies for bench- 
scale operation: Sixth quarterly technical progress report, 
October 1, 1993-December 31, 1993. Hickey, G.S.; Sharma, P.K. 
Jet Propulsion Lab., Pasadena, CA (United States). 21 Jan 1994. 
16p. Sponsored by USDOE, Washington, DC (United 
States);National Aeronautics and Space Administration, Washing- 
ton, DC (United States). DOE Contract Al22-92PC92150. Order 
Number DE94008971. Source: OSTI; NTIS; GPO Dep. 

A phase Il study has been initiated to investigate surfactant- 
assisted coal liquefaction, with the objective of quantifying the 
enhancement in liquid yields and product quality. This report cov- 
ers the sixth quarter of work. The major accomplishments were (1) 
Completion of the distillation of the liquid product from coal lique- 
faction autoclave reactor runs with Illinois No. 6 coal at 400°C, 
with and without surfactant and/or catalyst at pressures of 1700 
psig, (2) Batch autoclave runs at 375 and 400°C with 1 wt % lignin 
to Illinois No. 6 coal to further define the surfactant effect of 
sodium lignosulfonate, and (3) a preliminary economic evaluation 
of the application of the lignosulfonate surfactant in an industrial 
liquefaction process and a proposed conceptual plant design. 


14328 (DOE/PC/S2156-T3) Development and use of an ap- 
paratus to measure the dynamic surface properties of 
coal-water slurry fuels for applications to atomization charac- 
teristics: Final report, September 1, 1992—December 31, 1993. 
Kihm, K.D. Texas A and M Univ., College Station, TX (United 
States). Dept. of Mechanical Engineering. Jan 1994. 56p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG22-92PC92156. Order Number DE94009775. Source: OSTI; 
NTIS; GPO Dep. 

Experiments were conducted to measure the dynamic surface 
tension of coal-water slurry (CWS) mixtures containing various 
types of surfactants and with varied coal loadings. The dynamic 
properties will affect CWS fuel atomization, which constitutes highly 
dynamic processes. A maximum air bubble pressure technique 
measured the dynamic surface tension. The dynamic surface ten- 
sion, which can be much higher than the corresponding static 
surface tension, was measured for the CWS made from the coal 
mined from the Upper Elkhorn seam in Virginia. The coal had 50 
um volume mean diameter (VMD). Five surfactants were selected 
for the study: one nonionic Alkyiphenol Ethoxylate (NP-100), and 
four anionic surfactants; Branched Dodecylbenzene Sulfonic Acid 
(DDBS-hard), Linear Dodecylbenzene Sulfonic Acid (DDBS-soft), a 
Sodium Salt of a Branched Alkyibenzene Sulfonic Acid (1223H), 
and a Sodium Salt of Sulfonated Fatty Acid (1840X). A du-Nouy 
ring tensiometer measured the static surface tension to determine 
the critical micelle concentration (CMC). Measured values of dy- 
namic surface tension are presented for 40% and 50% CWS 
mixtures with surfactant concentrations ranging from 0.1% to 5.0% 
in weight. The experiment found that the critical micelle concentra- 
tion (CMC) of CWS was considerably higher than an aqueous 
solution because of the absorption of surfactant by coal particles. 
In addition, the dynamic surface tension continuously decreased 
beyond the CMC because suspended coal particles retarded the 
surfactant migration. The CWS dynamic surface tension showed 
wide variations of up to a facts; of two depending on the type of 
surfactant whilst all the selected surfactants exhibited a same 





range of static surface tension values. The dynamic surface ten- 
sion increased with increasing coal loadings in CWS. The primary 
reason for this is believed to be because of the increased absorp- 
tion and physical blockings of coal particles. 


14329 (DOE/PC/92521-T99) Mild temperature gasification: 
Partitioning sulfur to gas as HS: Final technical report, 
September 1, 1992—November 30, 1993. Stencel, J.M. (Kentucky 
Univ., Lexington, KY (United States). Center for Applied Energy 
Research); Neathery, J.I<.; Schaefer, J.L.; Yang, Jidong. Kentucky 
Univ., Lexington, KY (United States). Center for Applied Energy 
Research. [1993]. 43p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC22-92PC92521. Order Number 
DE94008338. Source: OSTI; NTIS; GPO Dep. 

Bench-scale, mild-temperature fluidized bed gasification 
(MTFBG) was performed on three high sulfur illinois basin coals af- 
ter mixing with phosphoric-acid. The research initiated development 
of an advanced processing technology which partitions coal sulfur 
to the gas phase as Hos. The MTFBG experiments were per- 
formed on Illinois coals IBC-101, IBC-106 and IBC-110. Product 
yields were between 60-80% char, 0.41.3% tar and 20-40% 
gases. Gas yields were sensitive to the coal/acid mixing ratios and 
the residence time of the coal within the gasifier. Tar and gas 
yields were significantly lower for coalV/acid feeds than for coal-only 
feeds. At 500°C, the sulfur removal was as high as 82% for IBC- 
106; sulfur emissions during combustion of this char would be 1.10 
Ibs SO2/MMBtu. Emission levels from the IBC-110 char would be 
1.15 Ibs SO2/MMBtu whereas it would be 2.15 lb SO,/MmBtu from 
the IBC-101 char. In comparison, the emission levels from chars 
produced during gasification of coal using no acid would be 4.35 
(IBC-110) and 4.81 (IBC-101), whereas the emission levels of the 
parent coals would be between 5-6 lb SO2/MMBtu. Gas product 
analysis confirmed that the coal sulfur was removed as Hos. Pres- 
surized hot-water filtration of the chars removed nearly 80% of the 
phosphorus. Its removal rate should be near 95% to restrain the 
reagent cost to less than $25/Ton of SOz. 


14330 (DOE/PC/92521-T100) Illinois coal/RDF coprocess- 
ing to produce high quality solids and liquids: [Quarterly] 
technical report, September 1-November 30, 1993. Hippo, E.J.; 
Palmer, S.R. Southern illinois Univ., Carbondale, IL (United 
States). Dept. of Mechanical Engineering and Energy Processes. 
[1994]. 29p. Sponsored by USDOE, Washington, DC (United 
States) DOE Contract FC22-92PC92521. Order Number 
DE94008394. Source: OSTI; NTIS; GPO Dep. 

It is the aim of this study to provide information pertinent to the 
development of a coal/RDF pyrolysis process capable of economi- 
cally creating valuable products from high sulfur Illinois coal. This 
project will be carried out in a systematic manner. First, samples 
will be properly selected prepared, preserved and characterized. 
Then coals, various plastics, cellulose, and a high quality RDF will 
be pyrolyzed, steam pyrolyzed, hydro-pyrolyzed, and liquefied at 
various conditions. Next, blends of coal with various RDF compo- 
nents will be reacted under the same conditions. From this work 
synergistic effects will be identified and process parametric studies 
will be conducted on the appropriate mixtures and single compo- 
nents. Product quality and mass balances will be obtained on 
systems showing promise. Preliminary pyrolysis work will be con- 
ducted on a TGA. A Perkin Elmer TGA-7 Thermogravimetric 
Analyzer was employed to study pyrolysis. Significant interactions 
have been observed. Very preliminary microreactor experiments 
have been performed and the acquisition of some products for 
analysis has been achieved. Although, these results are prelimi- 
nary they are also very encouraging. 


14331 (DOE/PC/92521-T102) Bench-scaie development of 
mild gasification char desulfurization: [Quarterly] report, 
September 1-November 30, 1993. Knight, R.A. Institute of Gas 
Technology, Chicago, IL (United States). [1994]. 21p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FC22- 
92PC92521. Order Number DE94008396. Source: OSTI; NTIS; 
GPO Dep. 

This goal of this project is to scale up a process, developed un- 
der a previous ICC/ grant, for desulfurization of mild gasification 
char by treatment with hydrogen-rich process-derived fuel gas at 
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650°—760°C and 7-15 atm. The char can be converted into a low- 
sulfur metallurgical form coke. In the prior study, IBC-105 coal with 
4.0 wt % sulfur was converted to chars with less than 1.0 wt % sul- 
fur in a laboratory-scale batch reactor. The susceptibility of the 
char to desulfurization was correlated with physicochemical char 
properties and mild gasification conditions. Acid pretreatment of the 
coal prior to mild gasification was also shown to significantly en- 
hance subsequent sulfur removal. in this study, IGT is conducting 
continuous bench-scale tests in a 1-lb/h fluidized-bed reactor to de- 
termine the preferred process conditions and obtain steady-state 
data necessary for process design and scale-up. The desulfurized 
chars are to be used to produce low-sulfur form coke, which will be 
evaluated for density, reactivity, and strength properties relevant to 
utilization in blast furnaces. During the first quarter, 180 Ib (82 kg) 
of IBC-105 coal was obtained and subjected to crushing, and siz- 
ing to prepare 49 Ib (22 kg) of material for test operation. 


14332 (DOE/PC/92521—-T103) Upgrading mild gasification 
liquids to produce electrode binder pitch: [Quarterly] report, 
September 1—November 30, 1993. Knight, R.A. Institute of Gas 
Technology, Chicago, IL (United States). [1994]. 24p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FC22- 
92PC92521. Order Number DE94008397. Source: OSTI; NTIS; 
GPO Dep. 

The objective of this program is to investigate the production of 
electrode binder pitch, valued at $250-$300/ton, from mild gasifica- 
tion liquids. The IGT MILDGAS process pyrolyzes coal at 
1000°—1500°F to produce solid, gas, and liquid co-products. With 
Illinois coal, the 750°F+ distillation residue (crude pitch) comprises 
40-70% of the MILDGAS liquids, representing up to 20 wt % of 
maf feed coal. The largest market for pitch made from coal liquids 
is the aluminum industry, which uses it to make carbon anodes for 
electrolytic furnaces. In this project, crude pitch from the DOE- 
sponsored MILDGAS process research program is being modified 
by a flash thermocracking technique to achieve specifications typi- 
cal of a binder pitch. A pitch thermocracking unit was constructed 
for operation at 1200°-1800°F. Reactor design features and pro- 
cess conditions are being examined to optimize the properties of 
the finished pitch. During the current quarter, the semi-continuous 
thermocracking unit was updated with several improvements: pres- 
sure transducers, a mass flow controller, and a load cell transducer 
were installed to improve data acquisition and control capabilities. 
Also, two samples produced in the previous year were evaluated 
by a commercial tar processing firm for mesophase content, Ql 
particle size, and other carbon types. 


14333 (DOE/PC/92521-T105) An attrition-resistant zinc tr 
tanate sorbent for sulfur: [Quarterly] report, September 
1—November 30, 1993. Swisher, J.H. (Southern Illinois Univ., Car- 
bondale, IL (United States)); O’Brien, W.S.; Gupta, R.P. Southern 
Illinois Univ., Carbondale, IL (United States). [1994]. 15p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FC22-92PC92521. Order Number DE94008399. Source: OSTI; 
NTIS; GPO Dep. 

In the continuing search for good sorbent materials to remove 
sulfur from hot, coal-derived gases, zinc titanate sorbents have 
shown great promise. The objective of this project is to extend the 
effort started last year on increasing the strength and durability of 
zinc titanate sorbents with little or no loss in chemical reactivity. 
The principle is to contain Zn2TiO, in a structural matrix of excess 
TiO2. A fluidized bed test was completed this quarter on the first of 
two promising sorbent formulations. The chemical reactivity in the 
form of breakthrough curves became progressively better over ten 
sulfidation-regeneration cycles. While the chemical reactivity was 
very good, the attrition resistance was only fair, due presumably to 
the conversion of Zn2TiIO, to ZnTIO3 during cycling. The next for- 
mulation to be tested is expected to be better in attrition resistance. 


14334 (DOE/PC/92521-T106) Development of novel 
copper-based sorbents for hot-gas cleanup: [Quarterly] tech- 
nical report, September 1-November 30, 1993. Abbasian, J. 
(Institute of Gas Technology, Chicago, IL (Laited States)); Hill, A.H.; 
Flytzani-Stephanopoulos, M.; Li Li. Institute of Gas Technology, 
Chicago, IL (United States). [1994]. 22p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC22-92PC92521. 
Order Number DE94008400. Source: OSTI; NTIS; GPO Dep. 
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The objective of this investigation is to evaluate two novel 
copper-based sorbents, namely copper-chromium and copper- 
cerium, for their effectiveness in removing hydrogen sulfide from 
fuel gas in the temperature range of 650° to 850°C. Such high 
temperatures will be required for the new generation of gas tur- 
bines (inlet >750°C) in Integrated Gasification Combined Cycle 
(IGCC) systems. The effect of pre-reduction on the performance of 
the sorbents as well as the rate of different reactions occurring in 
cyclic sulfidation/regeneration, were studied in a thermogravimetric 
analyzer (TGA). Sulfidation was conducted with and without H2 and 
H2O, and with and without pre-reduction in He or H2/H20. The re- 
sults of these tests indicate that reduction and regeneration of both 
sorbents occurs rapidly. Sulfidation of CuCr2O,4, in H2O-free and 
H2-/H20-free gas indicates the possible sulfidation of both copper 
and chromium. Small quantities of SO2, were released during sulfi- 
dation suggesting the possible oxidation of H2S by the sorbent. 
Regeneration of the CuCr20O, was complete while regeneration of 
the CuO-CeO> indicated possible limited sulfate formation. 


14335 (DOE/PC/92521-T125) Development of a use for 
Illinois coal concentrates for slurry fed gasifiers: Technical re- 
port, September 1—-November 30, 1993. Khan, L.A. (Illinois Dept. 
of Energy and Natural Resources, Springfield, IL (United States). 
Geological Survey); Lytle, J.M.; Khan, S.; At-Taras, M.; Ehrlinger, 
H.P. Illinois Dept. of Energy and Natural Resources, Springfield, IL 
(United States). [1993]. 19p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FC22-92PC92521. Order Num- 
ber DE94008419. Source: OSTI; NTIS; GPO Dep. 

The primary purpose of this project is to identify and test con- 
centrates made from preparation plant fines as to their amenability 
as fee for slurry-fed, slagging, entrained-flow gasifiers. The high 
sulfur content and high BTU value of Illinois coals are particularly 
advantageous in such a gasifier. Elemental sulfur is recovered as a 
revenue-producing product in gasifier technologies, and the higher 
BTU Illinois coal concentrate requires less water to produce a 
pumpable slurry than western coal (30-35% vs 45%) thereby re- 
ducing the amount of heat lost in vaporization of entrained water. 
This means that 66 tons of Illinois coal concentrate, containing 
13,000 BTU per pound, at 70% solids would provide as much net 
heat as 100 tons of 9500 BTU coal pumped at 54% solids. During 
the current reporting period twelve 55-gallon drums of preparation 
plant fines were obtained from a mine in Illinois. Part of the slurry 
was screened on 60 mesh to remove coarse material (about 
9.57%) and the fines were used for preliminary flotation tests in a 
subaeration cell. Fifteen batch tests were conducted to establish 
flotation conditions for operation of the continuous flow column 
flotation unit. Varying the type and quantities of reagents, grades 
were recorded over 12,000 BTU and the recovery of combustible 
matter or BTU varied from 41.6% to 88.2%. 


14336 (DOE/PC/92531—T4) Heteronuclear probes of coal 
structure and reactivity: Quarterly report, October-December 
1993. Verkade, J.G.; Hall, G. lowa State Univ. of Science and 
Technology, Ames, IA (United States). 31 Jan 1994. 9p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG22- 
92PC92531. Order Number DE94009711. Source: OSTI; NTIS; 
GPO Dep. 

This progress report highlights seven achievements on the 
project. Vacuum impregnation of Ill. No. 6 with PBug raised the sul- 
fur removal from 92 to 99%. Pre-drying the coal does not alter this 
result. Whereas partial sulfur removal by PBu3 from dibenzothio- 
phene is catalyzed by Ill. No. 6, graphite is not a catalyst. Whereas 
FeCl, catalyzes quantitative sulfur removal by PBus from diben- 
zothiophene, zerovalent iron solubilized as Fe(PBus)x in PBug3 is 
not. An initial attempt to perform HDS on Ill. No. 6 catalyzed by 
PBus failed. The *'P NMR peak at 32 ppm tentatively assigned to 
PHBu,* was placed in doubt owing to its persistence in the pres- 
ence of superbase P(MeNCH2CH.)3N. Optimum HPLC parameters 
were established for SOH and ASOH oils (CONSOL coal resids). 


14337 (DOE/PC/92532-T5) Fischer-Tropsch synthesis in 
supercritical reaction media: [Quarterly] progress report, July 
1, 1993-September 30, 1993. Subramaniam, B. Kansas Univ., 
Lawrence, KS (United States). Dept. of Chemical and Petroleum 
Engineering. Oct 1993. 6p. Sponsored by USDOE, Washington, 
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DC (United States). DOE Contract FG22-92PC92532. Order Num- 
ber DE94004532. Source: OSTI; NTIS; GPO Dep. 

Figure 1 shows the physical appearance of the reactor and ana- 
lytical units. The feed preparation section consists of a mass flow 
controller for syngas introduction, the BPLC pump for n-hexane in- 
troduction, preheaters, check valves, static mixer, and safety head 
has been completed. The stainless steel reactor was fabricated 
and was alonized to passivate the stainless steel surface. The flu- 
idized sand bath surrounding the reactor was fabricated in house. 
Aluminum oxide (120 mesh) will be used as the fluidized medium. 
Stepping-motor-driven micrometering (Autoclave®) valves have 
been installed for pressure control of the reactor and of the syngas 
feed stream. The sample transfer lines connected to the gas sam- 
pling valves in the GC will be routed inside the valve oven and out 
through the front top of the GC, where they will be connected with 
the heated sample transfer lines from the reactor. The sample out- 
let line will be routed through a cold trap operated at 20°C or lower 
and the gases from the cold trap will be exhausted to the roof vent. 
The reactor unit is versatile and permits us to investigate the 
effect(s) of any of the following variables on syngas conversion, se- 
lectivity and reaction rate maintenance: (1) pressure (25-70) bars, 
(2) syngas flowrate (30-150) cc/min/g-cat, (3) syngas ratio (H2/CO 
of 0.5, 1.0 or 2.0) (4) ratio of syngas to reaction media (0.2—-5.0), 
(5) catalyst type (Fe or Co), (6) direction of cocurrent flow (upflow 
or downflow), (7) cosolvent effects (such as n-pentane), and (8) 
sulfur content (1-50 mg-/g-Fe). Based on a literature review 
(Pennline et al., 1987; Baltrus et al., 1989; Bukur et al., 1990), the 
pretreatment of Fe catalysts will be performed with flowing CO at 
low pressure (~1 atm) and high temperatures (~280°C). 


14338 (DOE/PC/92532-T6) Fischer-Tropsch synthesis in 
supercritical reaction media: Progress report, October 1, 1993- 
December 31, 1993. Subramaniam, B.; Bochniak, D.; Snavely, K. 
Kansas Univ., Lawrence, KS (United States). Dept. of Chemical 
and Petroleum Engineering. Jan 1994. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-92PC92532. 
Order Number DE940083689. Source: OSTI; NTIS; GPO Dep. 
Construction of the automated high pressure reactor unit was 
completed. Testing of the reactor and trial runs are currently in 
progress. An HP 5890 GC/FID system interfaced with an BP 3365 
Chemstation is now in place for analysis of F-T synthesis products. 
Calibration methods are currently under development. The pres- 
sure transducers were successfully calibrated using high precision 
Heise gauges. Figure 1 shows the linearity of the transducer re- 
sponse. The HPLC pump, used for pumping n-hexane was also 
tested and calibrated. The agitated sand bath surrounding the re- 
actor (meant for absorbing the high heat of reaction produced in 
Fischer-Tropsch synthesis) was assembled in place and success- 
fully tested. The entire system was tested to withstand the 
operating pressures and to be free of leaks. A cold wax trap was 
fabricated and added to the existing setup. This is similar in nature 
to the hot wax trap and will serve to collect condensables from the 
product stream not collected in the hot wax trap and from the GC 
exhaust stream. Pressure contro! (using the stepping-motor-driven 
micrometering valve) and temperature control tests are currently in 
progress aimed at establishing the control parameters. Thereafter, 
the experimental investigations consisting of the blank runs and 
sub-, near-, and supercritical experiments will be commenced. 
Progress was made in the development of both on-line and off-line 
analyses. Off-line analysis determines retention times (compound 
identification) and response factors (quantitative analysis). 


14339 (DOE/PC/92545-5) Fischer Tropsch synthesis in su- 
percritical fluids: Quarterly technical progress report, October 
1, 1993-December 31, 1993. Akgerman, A.; Bukur, D.B. Texas A 
and M Univ., College Station, TX (United States). Dept. of Chemi- 
cal Engineering. [1993]. 14p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG22-92PC92545. Order Num- 
ber DE94009719. Source: OSTI; NTIS; GPO Dep. 

Objectives for the first quarter for Task A, Diffusion Coefficients of 
F-T Products in Supercritical Fluids, were to measure diffusion co- 
efficients of 1-tetradecene in subcritical propane and the diffusion 
coefficients of 1-octene and 1-tetradecene in subcritical propane 
and the diffusion coefficients of 1-octene and 1-tetradecene in sub- 
critical and supercritical ethane. We planned to use ethane as a 





solvent because its lower critical temperature enabled measure- 
ments without modification of the existing unit. Our objective was 
to investigate the behavior of the diffusion coefficients in crossing 
from subcritical to supercritical conditions. Objectives for Task B, 
Fischer Tropsch reaction related studies, were: (1) to install and 
test the temperature probe and the flammable gas detector: (2) to 
conduct Fischer-Tropsch experiments at baseline conditions and at 
a high pressure in order to test the newly constructed fixed bed re- 
actor assembly. Accomplishments and problems, are presented. 


14340 (ETDE/JP-mf-94757361, pp. 37-41) Studies on the 
mechanism of direct hydrogenation reaction and prevention of 
coking. Sanada, Y. (Hokkaido University, Sapporo (Japan). Fac- 
ulty of Engineering); Ito, H. New Energy and Industrial Technology 
Development Organization, Tokyo (Japan). Sep 1993. 203p. in 
Japan’s sunshine project. 17.: 1992 annual summary of coal lique- 
faction and gasification. Order Number DE94757361. Source: 
OSTI; NTIS; Available from New Energy and Industrial Technology 
Development Organization, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan. 

This report describes the achievement of research and develop- 
ment of coal liquefaction technologies in the Sunshine Project for 
FY 1992, regarding the mechanism of direct hydrogenation 
reaction and prevention of coking. For the study on reaction mech- 
anism of coal liquefaction, the production of condensed products 
was examined using an autoclave to clarify the reaction of benzyl 
phenyl ether. Binary solvents consisted of naphthalene, tetralin and 
decalin were used as solvents. Synthetic pyrite was used as a cat- 
alyst. The higher aromaticity of solvent which means higher fraction 
of naphthalene or tetralin in the mixed solvent, the more decom- 
posed products were obtained and the less amount of the 
condensed products. Catalytic activity of synthetic pyrite for decom- 
position and hydrogenation was also examined. Furthermore, 
coking characteristics of preasphaltene from Akabira coal liquefac- 
tion were experimentally investigated. Consequently, based on the 
change of individual fraction yields with the hokiing time, a model 
of coking reaction has been proposed. 7 figs., 1 tab. 


14341 (ETDE/JP-mf-94757361, pp. 42-48) Dissolution reac- 
tion of coal by hydrogen-donating aromatic solvents and 
development of effective catalyst. Niki, E. (The University of 
Tokyo, Tokyo (Japan)). New Energy and Industrial Technology De- 
velopment Organization, Tokyo (Japan). Sep 1993. 203p. In 
Japan's sunshine project. 17.: 1992 annual summary of coal lique- 
faction and gasification. Order Number DE94757361. Source: 
OSTI; NTIS; Available from New Energy and industrial Technology 
Development Organization, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan. 

This report describes the achievement of research and develop- 
ment of coal liquefaction technologies in the Sunshine Project for 
FY 1992, regarding the dissolution reaction of coal by hydrogen- 
donating aromatic solvents and development of effective catalyst. A 
relationship was examined between 1-methyinaphthalene hydro- 
genation and hydrogen adsorption capability on iron catalysts. 
Hydrogen was weakly adsorbed on the surface of metallic iron, but 
was strongly adsorbed on the surfaces of iron-sulfides. It was 
found that weakly adsorbed hydrogen acts effectively for 1- 
methyinaphthalene hydrogenation, but strongly adsorbed hydrogen 
does not so effectively. On the other hand, for the hydrogenation of 
methylinaphthalenes, every compound was effused out with the or- 
der of boiling point because the column used was nonpolar. 
Therefore, it was shown that the boiling point of compounds with 
unknown boiling point can be estimated from the retention time of 
gas chromatograph, roughly. Furthermore, effects of the condensa- 
tion degree of aromatic rings on the hydroconversion of 
diaryimethanes with iron-sulfide catalysts were discussed. 4 figs., 3 
tabs. 


14342 (ETDE/JP-mf-94757361, pp. 49-55) Mechanistic basis 
of the coal dissolution by hydrogen donor solvents.: Muilti- 
stage coal liquefaction for the better liquid yield under milder 
conditions. Mochida, |. (Kyushu University, Fukuoka (Japan). Insti- 
tute of Advanced Materiay Study). New Energy and Industrial 
Technology Development Organization, Tokyo (Japan). Sep 1993. 
203p. In Japan’s sunshine project. 17.: 1992 annual summary of 
coal liquefaction and gasification. Order Number DE94757361. 
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Source: OSTI; NTIS; Available from New Energy and Industrial 
Technology Development Organization, Sunshine 60, 30F 1-1, 3- 
chome, Higashi-ikebukuro, Toshima-ku, Tokyo, Japan. 

This report describes the achievement of research and develop- 
ment of coal liquefaction technologies in the Sunshine Project for 
FY 1992, regarding the mechanistic basis of the coal dissolution by 
hydrogen donor solvents. In this fiscal year, complete conversion 
of Australian Morwell brown coal by deashing pretreatment was in- 
vestigated. Consequently, the possibility of catalyst recovery and 
recycle at the primary liquefaction was revealed. The basic ap- 
proach applied in this study is elimination of minerals by acid 
washing, leaving the catalyst in the organic residue. Cations bound 
to the organic parts of coal has been proved to be removed by ion 
exchange. Through this method, it was suggested that the coal ac- 
tivation, removal of sludge and scale problems, and less erosion 
can be realized. A multi-stage liquefaction was also proposed. It 
was shown that the first two stages of cation removal and 
hydrogen-transferring liquefaction can contribute to the complete 
conversion of coal at the minimum amount of the catalyst, increas- 
ing the oil yield. 4 refs., 7 figs., 1 tab. 


14343 (ETDE/JP-mf-—94757361, pp. 56-62) Basic research 
on gasification characteristics of various coals. Kitano, K. 
(Government Industrial Development Laboratory, Hokkaido, Sap- 
poro (Japan)). New Energy and Industrial Technology Development 
Organization, Tokyo (Japan). Sep 1993. 203p. In Japan’s sunshine 
project. 17.: 1992 annual summary of coal liquefaction and gasifi- 
cation. Order Number DE94757361. Source: OSTI; NTIS; 
Available from New Energy and Industrial Technology Development 
Organization, Sunshine 60, 30F 1-1, 3-chome, Higashi-ikebukuro, 
Toshima-ku, Tokyo, Japan. 

This report describes the achievement of research and develop- 
ment of coal gasification technologies in the Sunshine Project for 
FY 1992, regarding the gasification characteristics of various coals. 
For the study on gasification mechanism of various coals, the gasi- 
fication rates of thirteen coals, the effect of temperature rising rate 
on gasification reactivity during pyrolysis, and the effect of ash on 
gasification reactivity were investigated. As a result, it was found 
that there were differences between each coal even though reac- 
tion temperature was high as 1,273K. The entrained char particles 
showed higher reactivities than small temperature rising rate chars. 
It was also suggested that the reactivities of low rank coals are af- 
fected by ash catalytic effect while the reactivities of high rank 
coals are mainly determined by the carbon structure. Furthermore, 
are described characteristics of coal ash at high temperature, ap- 
plication of coal liquefaction residue to the gasification process, 
and experiments with the bench scale gasifiers. 11 figs., 4 tabs. 


14344 (ETDE/JP-mf-94757361, pp. 63-69) Fundamental 
studies on improvement of efficiency of coal gasification. Shi- 
raishi, M. (National Institute for Resources and Environment, 
Tsukuba (Japan)). New Energy and Industrial Technology Develop- 
ment Organization, Tokyo (Japan). Sep 1993. 203p. In Japan’s 
sunshine project. 17.: 1992 annual summary of coal liquefaction 
and gasification. Order Number DE94757361. Source: OSTI; 
NTIS; Available from New Energy and Industrial Technology Devel- 
opment Organization, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 

This report describes the achievement of research and develop- 
ment of coal gasification technologies in the Sunshine Project for 
FY 1992, regarding the improvement of efficiency of coal gasifica- 
tion. in this fiscal year, based on the data base to investigate mass 
and heat balance in coal gasification, gasifying temperature was 
estimated. Atomic ratios of H/C and O/C of 64 coal samples were 
plotted against carbon content and curves representing mean rela- 
tionships between them were extracted. The same relationship was 
also derived for heating value. It was suggested that these relation- 
ships are available as a fundamental standard to understand the 
coal gasification based on practical data. On the other hand, for 
the studies on desulfurization technology of coal gasification, are 
described hot coal gas desulfurization and gasification with simulta- 
neous desulfurization. It was shown that the red clay sorbents 
gave an excellent performance for hot coal gasified gas desulfur- 
ization. Furthermore, it was found that the organic sulfur in different 
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coals showed different behavior under the same pyrolysis condi- 
tions. 4 figs., 1 tab. 


14345 (ETDE/JP-mf-94757361, pp. 70-75) Engineering, 
construction and operatin of a 150 t/d bituminous coal lique- 
faction pilot plant. Ueda, S. (New Energy and Industrial 
Technology Development Organization, Tokyo (Japan)). New En- 
ergy and Industrial Technology Development Organization, Tokyo 
(Japan). Sep 1993. 203p. In Japan’s sunshine project. 17.: 1992 
annual summary of coal liquefaction and gasification. Order Num- 
ber DE94757361. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan. 
This report describes the achievement of technology develop- 
ment of bituminous coal liquefaction in the Sunshine Project for FY 
1992, regarding the engineering, construction and operation of a 
150 t/d bituminous coal liquefaction pilot plant. For the detailed de- 
sign of the pilot plant, consequent on the determination of total 
cost, facilities were rechecked for simplification. The related draw- 
ings and data sheets were modified for process, piping, electrical 
work, instrumentation, civil work, and architectural work. For the 
construction of pilot plant, towers and vessels, heat exchangers, 
pumps, conveyers, various mechanical equipments, materials for 
steel structures, and piping materials (valves and fittings) were pro- 
cured. In addition, works for temporary facilities which include 
underground drinking water piping, installation of temporary power 
supply panels, and treatment of underground water, and civil works 
which include foundation and drainage works for the facilities, and 
construction of oil retaining walls, were conducted at the pilot plant 
construction site of the Kashima Steel Works of Sumitomo Metal 
industries. Furthermore, was discussed how to achieve high effi- 
ciency of recycle solvent and natural pyrite catalyst. 2 figs., 2 tabs. 


14346 (ETDE/JP-mf-—94757361, pp. 76-82) Research on It/d 
process supporting Unit (PSU). Ueda, S. (New Energy and In- 
dustrial Technology Development Organization, Tokyo (Japan)). 
New Energy and Industrial Technology Development Organization, 
Tokyo (Japan). Sep 1993. 203p. In Japan’s sunshine project. 17.: 
1992 annual summary of coal liquefaction and gasification. Order 
Number DE94757361. Source: OSTI; NTIS; Available from New 
Energy and Industrial Technology Development Organization, Sun- 
shine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, 
Tokyo, Japan. 

This report describes the achievement of technology develop- 
ment of bituminous coal liquefaction in the Sunshine Project for FY 
1992, regarding the supporting research for pilot plant with a 1 t/d 
process supporting unit (PSU). For the operation research, the 
PSU was operated for a total of 106 days. Through the two runs of 
slurry operations, were examined effect of reaction conditions on 
product yields, prediction and confirmation of the optimum reaction 
condition, removal of solid deposits in the coal liquefaction reactors, 
slurry properties, recycle solvent properties, and physical properties 
of coal liquid fractions. The residue yield decreased with increasing 
reaction pressure ranging from 150 to 190 kg/cm*. The oil yield in- 
creased and the residue yield decreased with increasing gas liquid 
ratio (G/L). The oil yieki increased sharply with increasing the rate 
of increase of aromatic carbon ratio (Afa) below the Afa of 0.04, 
but the product yield did not change above that. 4 figs. 


14347 (ETDE/JP-mf-94757361, pp. 83-89) Evaluation of ad- 
vanced materials by in-plant test. Ueda, S. (New Energy and 
Industrial Technology Development Organization, Tokyo (Japan)). 
New Energy and Industrial Technology Development Organization, 
Tokyo (Japan). Sep 1993. 2038p. In Japan’s sunshine project. 17.: 
1992 annual summary of coal liquefaction and gasification. Order 
Number DE94757361. Source: OSTI; NTIS; Available from New 
Energy and Industrial Technology Development Organization, Sun- 
shine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, 
Tokyo, Japan. 

This report describes the achievement of technology develop- 
ment of bituminous coal liquefaction in the Sunshine Project for FY 
1992, regarding the supporting research for pilot plant through the 
evaluation of advanced materials by in-plant test. Based on the 
preliminary tests, candidate materials for usability test were se- 
lected. For the performance tests, hydrogen resistance test of high 
strength 3Cr-1Mo steel containing a little Nb and corrosion/erosion 
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resistance test of five kinds of existing materials and five kinds of 
surface-treated materials were conducted. The excellent hydrogen 
resistance property of the high strength 3Cr-1Mo steel was con- 
firmed. Both metallic materials and surface-treated materials 
examined were considered to have excellent wearing resistance. 
For the in-plant test, six kinds of surface-treated materials and four 
kinds of metallic materials were exposed under actual conditions in 
the coal liquefaction reactor of process supporting unit for 105 
days. It was demonstrated that Al(2)0(3) plasma sprayed coating 
material was effective for preventing corrosion by hydrogen sulfide. 
Furthermore, some organic materials and US-Japan in-plant test 
are provided. 


14348 (ETDE/JP-mf-—94757361, pp. 90-93) Study on the syn- 
thetic iron sulfide catalyst. Ueda, S. (New Energy and Industrial 
Technology Development Organization, Tokyo (Japan)). New En- 
ergy and Industrial Technology Development Organization, Tokyo 
(Japan). Sep 1993. 203p. In Japan’s sunshine project. 17.: 1992 
annual summary of coal liquefaction and gasification. Order Num- 
ber DE94757361. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 

This report describes the achievement of technology develop- 
ment of bituminous coal liquefaction in the Sunshine Project for FY 
1992, regarding the supporting research for pilot plant through the 
production of synthetic iron sulfide catalyst. In order to make a 
small scale apparatus with a capacity of 10 kg/h which employs a 
fluidized sulfiding reactor, major equipment, instruments and elec- 
tricals were procured for modification of the waste gas treatment 
section of process supporting unit (PSU), based on the modifica- 
tion engineering made in FY 1991. For architectural work of the 
sulfiding section, a major part of construction was completed for 
the building which encloses all the equipment of sulfiding section 
and for the adjacent electrical room. On the other hand, for the 
modification of waste gas treatment section, civil work of founda- 
tions for newly installed equipment, installation of new equipment 
and piping, electrical and instrumentation, and test operations and 
adjustment were conducted. Furthermore, in the preparation for 
start-up of the small scale apparatus, detailed research program 
and operating procedures for the sulfiding section and waste gas 
treatment section were investigated. 1 tab. 


14349 (ETDE/JP-mf-94757361, pp. 94-99) Study on coal liq- 
uefaction conditions. Ueda, S. (New Energy and Industrial 
Technology Development Organization, Tokyo (Japan)). New En- 
ergy and Industrial Technology Development Organization, Tokyo 
(Japan). Sep 1993. 203p. (In Japanese). In Japan’s sunshine 
project. 17.: 1992 annual summary of coal liquefaction and gasifi- 
cation. Order Number DE94757361. Source: OSTI; NTIS; 
Available from New Energy and Industrial Technology Development 
Organization, Sunshine 60, 30F 1-1, 3-chome, Higashi-Ikebukuro, 
Toshima-ku, Tokyo, Japan. 

This report describes the achievement of technology develop- 
ment of bituminous coal liquefaction in the Sunshine Project for FY 
1992, regarding the supporting research for pilot plant through the 
study on coal liquefaction conditions. Were investigated dispersion 
and liquefaction reactivity characteristics of iron catalyst, prepara- 
tion and liquefaction of catalyst-adhered coal by self-supplied 
process wastewater, influence of coal type and effect of catalyst, 
and influence of sulfur-to-iron ratio. Catalyst-adhered coals were 
prepared by iron/ammonia precipitation, and their liquefaction char- 
acteristics were examined using an autoclave. High liquefaction 
reactivity was confirmed for the catalyst-adhered coal prepared by 
iron and liquefaction process wastewater. It was suggested that the 
method by self-supplied process wastewater provides the best 
prospect for realization among the methods of highly dispersed iron 
catalyst preparation/liquefaction examined. Colloidal iron sulfide 
catalyst adhered on the Wyoming coal provided a similar trend in 
the liquefaction characteristics to the colloidal iron sulfide catalyst 
adhered on Wandoan coal. The highest activity was obtained when 
sulfur-to-iron molecular ratio was 2. 6 figs. 


14350 (ETDE/JP-mf-94757361, pp. 100-105) Study on 
hydrogenation catalyst for recycled solvent. Ueda, S. (New En- 
ergy and Industrial Technology Development Organization, Tokyo 





(Japan)). New Energy and Industrial Technology Development Or- 
ganization, Tokyo (Japan). Sep 1993. 203p. In Japan’s sunshine 
project. 17.: 1992 annual summary of coal liquefaction and gasifi- 
cation. Order Number DE94757361. Source: OSTI; NTIS; 
Available from New Energy and Industrial Technology Development 
Organization, Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, 
Toshima-ku, Tokyo, Japan. 

This report describes the achievement of technology develop- 
ment of bituminous coal liquefaction in the Sunshine Project for FY 
1992, regarding the supporting research for pilot plant through the 
study on hydrogenation catalyst for recycled solvent. This study 
consists of development of a hydrogenation catalyst for the recycle 
solvent and development of a n-paraffin hydrocracking catalyst. 
Scale-up preparation of the developed hydrogenation catalyst and 
evaluation of the industrial applicability of the catalyst were de- 
scribed. As a consequence of the scale-up test, the catalyst 
prepared on a 100 liter scale showed slightly higher initial perfor- 
mances than the catalyst prepared on a laboratory scale. In 
addition, as a consequence of the hydrogenation tests for 600 
hours, the catalyst prepared on a 100 liter scale showed slightly 
higher activity than the catalyst prepared on a laboratory scale. Ac- 
cordingly, it was verified that the industrial production of developed 
catalyst is feasible. Furthermore, through the continuous hydro- 
genation test for 2,700 hours, it was suggested that the life of 
developed catalyst is much longer than that of commercial catalyst. 
5 figs., 2 tabs. 


14351 (ETDE/JP-mf-94757361, pp. 106-111) Research on 
brown coal liquefaction with 50 ton/day pilot plant. Ueda, S. 
(New Energy and Industrial Technology Development Organization, 
Tokyo (Japan)). New Energy and Industrial Technology Develop- 
ment Organization, Tokyo (Japan). Sep 1993. 203p. In Japan’s 
sunshine project. 17.: 1992 annual summary of coal liquefaction 
and gasification. Order Number DE94757361. Source: OSTI; 
NTIS; Available from New Energy and Industrial Technology Devel- 
opment Organization, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 

This report describes the achievement of technology develop- 
ment of brown coal liquefaction in the Sunshine Project for FY 
1992, regarding the research on brown coal liquefaction with 50 
ton/day pilot plant. The demolition of all facilities other than those 
to be transferred to Coal Corporation of Victoria (CCV) was com- 
pleted, the soil contaminated by the operation of pilot plant was 
replaced, and the site was returned to CCV with a certificate of soil 
free from contamination. Data analysis and simulation program has 
been developed, which includes primary hydrogenation, de-ashing, 
secondary hydrogenation, and total system of two-stage liquefac- 
tion process. Process design and engineering have been also 
investigated. Furthermore, additional studies have been conducted, 
relating to primary hydrogenation, secondary hydrogenation, de- 
ashing process, characterization of liquefied heavy materials, and 
vapor phase hydrotreatment in high-pressure vapor-liquid separator 
of prinnary hydrogenation plant. Remodeling of the process devel- 
oping unit was conducted, and its test operation was started. 
Further progress of these researches is provided. 1 fig. 


14352 (ETDE/JP-mf—94757361, pp. 112-118) Development 
of techniques for upgrading coal oil from brown coal and 
blending the upgraded coal oil with oil products. Ueda, S. 
(New Energy and Industrial Technology Development Organization, 
Tokyo (Japan)). New Energy and Industrial Technology Develop- 
ment Organization, Tokyo (Japan). Sep 1993. 203p. In Japan’s 
sunshine project. 17.: 1992 annual summary of coal liquefaction 
and gasification. Order Number DE94757361. Source: OSTI; 
NTIS; Available from New Energy and Industrial Technology Devel- 
opment Organization, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 

This report describes the achievement of technology develop- 
ment of brown coal liquefaction in the Sunshine Project for FY 
1992, regarding the techniques for upgrading coal oil from brown 
coal and blending the upgraded coal oil with oil products. Detailed 
design was conducted relating to the design and construction of a 
pilot plant, and a long-term storage test on liquefied brown coal oil 
samples was carried out. In addition, the waste water treatment 
equipment was investigated, and pilot plant materials were tested. 
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For the detailed design, basic specifications for instrumentation, 
basic system specifications, and basic specifications for the DCS 
(distributed control system) were illustrated. For the long-term stor- 
age tests, 22 characteristics of liquefied brown coal oil samples 
were analyzed. As a result, it was suggested that liquefied oils do 
not deteriorate much with age. For the investigation of waste water 
treatment equipment, dummy waste water was prepared and 
tested. Furthermore, various tests were conducted to confirm the 
corrosiveness of liquefied brown coal oils against the pilot plant 
materials. Further progress of these researches is provided. 3 figs. 


14353 (ETDE/JP-mf-94757361, pp. 119-124) Development 
of slurry letdown valves. Ueda, s. (New Energy and Industrial 
Technology Development Organization, Tokyo (Japan)). New En- 
ergy and Industrial Technology Development Organization, Tokyo 
(Japan). Sep 1993. 203p. In Japan’s sunshine project. 17.: 1992 
annual summary of coal liquefaction and gasification. Order Num- 
ber DE94757361. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan. 

This report describes the achievement of common base technol- 
ogy development in the Sunshine Project for FY 1992, regarding 
the development of slurry letdown valves. High-speed solid im- 
pingement tests were conducted for boronic titanium, single crystal 
sapphire, and Ni-Al alloy. Consequently, it was found that these 
materials are not superior to the ultra-fine particle cemented car- 
bide. On the other hand, it was shown that the test pieces of CVD 
(chemical vapor deposit) diamonds coated on Si(3)N(4) were 
eroded in different manner compared with other tested materials. 
Furthermore, through circulation erosion tests, a relation between 
geometries of plugs and seat-rings and life of letdown valves was 
revealed. An effect of flow range on the life of valves was also in- 
vestigated. It was found that the life of higher-flow-rate valves was 
longer than that of lower-flow-rate valves. As a result of field test 
using the process supporting unit, possibilities of practical use for 
the letdown valve, slurry flow meter, and block valve were con- 
firmed. 5 figs., 1 tab. 


14354 (ETDE/JP-mf-—94757361, pp. 125-127) Coal selection 
studies for Chinese coal liquefaction. Ueda, S. (New Energy 
and Industrial Technology Development Organization, Tokyo 
(Japan)). New Energy and Industrial Technology Development Or- 
ganization, Tokyo (Japan). Sep 1998. 203p. In Japan’s sunshine 
project. 17.: 1992 annual summary of coal liquefaction and gasifi- 
cation. Order Number DE94757361. Source: OSTI; NTIS; 
Available from New Energy and Industrial Technology Development 
Organization, Sunshine 60, 30F 1-1, 3-chome, Higashi-ikebukuro, 
Toshima-ku, Tokyo, Japan. 

This report describes the achievement of common base technol- 
ogy development in the Sunshine Project for FY 1992, regarding 
the coal selection studies for Chinese coal liquefaction. Shengli lig- 
nite and Tienju coal were liquefied using a small-scale continuous 
reactor. Liquefaction tests include two runs of solvent circulation 
operations, six runs of once-through operations, and ten runs of 
similar NEDOL mode operations. Shengli lignite was used for the 
solvent circulation operations, and Tienju coal was used for the 
once-through and similar NEDOL mode operations. Hydrogenated 
solvent and 3 wt% of FeO(2) catalyst to daf coal were used for the 
similar NEDOL mode operation. Consequently, Shengli lignite 
showed superior conversion rate and yield of production oil. Both 
hydrogen consumption and asphaltene yield were recognized to be 
low. On the other hand, when hydrogenated solvent was used, 
Tienju coal showed lower consumption of hydrogen and higher 
yield of production oil in comparison with the case when filtered 
anthracene oil was used as solvent. 


14355 


(ETDE/JP-mf-94757361, pp. 128-141) Study of up- 
grading technology of coal derived distillates. Ueda, S. (New 
Energy and Industrial Technology Development Organization, 
Tokyo (Japan)). New Energy and Industrial Technology Develop- 
ment Organization, Tokyo (Japan). Sep 1993. 203p. In Japan’s 
sunshine project. 17.: 1992 annual summary of coal liquefaction 


and gasification. Order Number DE94757361. Source: OSTI; 
NTIS; Available from New Energy and Industrial Technology Devel- 
opment Organization, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 
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This report describes the achievement of common base technol- 
ogy development in the Sunshine Project for FY 1992, regarding 
the development of valuation on coal liquefaction process through 
the study of upgrading technology of coal derived distillates. This 
study consists of upgrading of coal derived naphtha, hydrotreat- 
ment of kerosene and gas oil fractions derived from coal, and 
hydrocracking of middie distillates. For the upgrading of coal de- 
rived naphtha, neat treating of coal derived naphtha, co-refining of 
coal naphtha with petroleum, and hydrodenitrogenation reaction of 
model compound were investigated using a micro reactor. For the 
hydrotreatment of kerosene and gas oil fractions, it was shown that 
the liquefied Wyoming coal has lower density, higher H/C atomic 
ratio, and lower nitrogen concentration compared with the liquefied 
Wandoan coal and Illinois coal. Furthermore, hydrotreated brown 
coal derived middle distillate was hydrocracked using two micro re- 
actors. Product yield and properties of product oil were illustrated. 
28 figs., 5 tabs. 


14356 (ETDE/JP-mf-94757361, pp. 142-143) Study on cata- 
lyst for upgrading technology of coal derived distillates. Ueda, 
S. (New Energy and Industrial Technology Development Organiza- 
tion, Tokyo (Japan)). New Energy and Industrial Technology 
Development Organization, Tokyo (Japan). Sep 1993. 203p. In 
Japan’s sunshine project. 17.: 1992 annual summary of coal lique- 
faction and gasification. Order Number DE94757361. Source: 
OSTI; NTIS; Available from New Energy and industrial Technology 
Development Organization, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan. 

This report describes the achievement of common base technol- 
ogy development in the Sunshine Preject for FY 1992, regarding 
the development of evaluation on coal liquefaction process through 
the study on catalyst for upgrading technology of coal derived dis- 
tillates. For the study on hydrogenation catalyst, an activity test of 
the Ni-W/Al(2)O(3) catalyst prepared for a life test as a trial was 
conducted. It was confirmed that this catalyst is superior to cata- 
lysts in the commercial market about the hydrodenitrification 
activity and catalyst life. Additionally, the surface structure of used 
catalyst was analyzed. It was found that the crystal structure of ac- 
tive metal was changed. Based on these results, carriers were 
designed and improved catalysts were prepared. The changes of 
hydrogenation and hydrocracking activity under sulfiding tempera- 
ture of Ni-W catalysts were also investigated. Furthermore, for the 
study on hydrocracking catalyst, from the short term life test, it was 
confirmed that the catalyst prepared as a trial is superior to cata- 
lysts in the commercial market about the hydrocracking activity and 
catalyst life. 


14357. 9 (ETDE/JP-mf-94757361, pp. 151-155) Study of toxi- 
cological and environmental effects of coal-derived liquids. 
Ueda, S. (New Energy and industrial Technology Development Or- 
ganization, Tokyo (Japan)). New Energy and industrial Technology 
Development Organization, Tokyo (Japan). Sep 1993. 203p. (In 
Japanese). In Japan’s sunshine project. 17.: 1992 annual sum- 
mary of coal liquefaction and gasification. Order Number 
DE94757361. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan. 
This report describes the achievement of common base technol- 
ogy development in the Sunshine Project for FY 1992, regarding 
the toxicological and environmental effects of coal-derived liquids. 
Tests of physical-chemical properties of OECD/MPD (minimum pre- 
marketing set of data) were performed in accordance with the 
required guidelines, using an upgraded product of the light oil de- 
rived from the integrated operations of brown coal liquefaction pilot 
plant. Consequently, it was found that the coal-derived liquid has a 
complex composition with a large number of compounds and does 
not always produce fixed values of physical-chemical properties. 
Therefore, it was pointed out that the results from these tests 
should be used with prudence. The coal-derived liquid did not dis- 
sociate, and its partition coefficient was 6.27 (25 centigrade). In 
addition, for the repeated dose toxicity test in mammalian species, 
histopathological investigation has been conducted. Furthermore, 
the chromosomal aberration tests in cultured mammalian cells, 
ready biodegradability tests, and bioaccumulation tests were 
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performed. As a result, the effects of upgrading were clearly con- 
firmed. 


14358 (ETDE/JP-mf-94757361, pp. 178-184) Development 
of entrained flow coal gasification power generation plant. 
Ueda, S. (New Energy and Industrial Technology Development Or- 
ganization, Tokyo (Japan)). New Energy and Industrial Technology 
Development Organization, Tokyo (Japan). Sep 1993. 203p. In 
Japan’s sunshine project. 17.: 1992 annual summary of coal lique- 
faction and gasification. Order Number DE94757361. Source: 
OSTI; NTIS; Available from New Energy and Industrial Technology 
Development Organization, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan. 

This report describes the achievement of development of 
entrained flow coal gasification power generation plant in the Sun- 
shine Project for FY 1992. For the pilot plant operation study, 
twelve runs of gasifier operations, ten runs of gas passing opera- 
tions for gas clean-up, and twelve runs of coal gas power 
generating operations were performed. The gasifier operations for 
797 hours 23 minutes of total operation time and 192 hours 39 
minutes of maximum continuous operation time were achieved. Re- 
sults of gas clean-up facility coal gas adjustment operation test 
(Run 6 and 7), gas turbine coal gas adjustment operation test (Run 
8), gas turbine coal gas loading operation test (Run 9), and gasifier 
stable load operation test (Run 10) are presented. Conditions of 
operation, results of operation study, and problems and improve- 
ments in each run are provided. In addition, a relationship is 
illustrated between air ratio and higher heating value of product 
gas. Through the operation tests, 63 to 94% of desulfurization rate 
and 1 to 12mg/m®N of outlet dust concentration were recorded. 1 
fig., 2 tabs. 


14359 (ETDE/JP-mf-94757361) Japan’s sunshine project. 
17.: 1992 annual summary of coal liquefaction and gasifica- 
tion. New Energy and Industrial Technology Development 


Organization, Tokyo (Japan). Sep 1993. 203p. Order Number 
DE94757361. Source: OSTI; NTIS; Available from New Energy 


and industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan. 

This report describes the achievement of coal liquefaction and 
gasification technology development in the Sunshine Project for FY 
1992. It presents the research and development of coal liquefac- 
tion which includes studies on reaction mechanism of coal 
liquefaction and catalysts for coal liquefaction, the research and 
development of coal gasification technologies which includes stud- 
ies on gasification characteristics of various coals and improvement 
of coal gasification efficiency, the development of bituminous coal 
liquefaction which includes engineering, construction and operation 
of a bituminous coal liquefaction pilot plant and research by a 
process supporting unit (PSU), the development of brown coal liq- 
uefaction which includes research on brown coal liquefaction with a 
pilot plant and development of techniques for upgrading coal oil 
from brown coal, the development of common base technologies 
which includes development of slurry letdown valves and study on 
upgrading technology of coal-derived distillates, the development of 
coal-based hydrogen production technology with a pilot plant, the 
development of technology for entrained flow coal gasification, the 
assessment of coal hydrogasification, and the international co- 
operation. 4 refs., 125 figs., 39 tabs. 


14360 (ETDE/JP-mf—94757393) Sunshine project for fiscal 
1992.: Outlining compllation of result reports (coal liquefac- 
tion and gasification). New Energy and Industrial Technology 
Development Organization, Tokyo (Japan). Sep 1993. 194p. (in 
Japanese). Order Number DE94757393. Source: OSTI; NTIS; 
Available from New Energy and Industrial Technology Development 
Organization, Sunshine 60, 30F 1-1, 3-chome, Higashi-Ikebukuro, 
Toshima-ku, Tokyo, Japan. 

Reports of research were outlined in order on the coal liquefac- 
tion and gasification in the Sunshine Project for fiscal 1992. As for 
the coal liquefaction, results of research were reported, by kind of 
coal, on the liquefaction characteristics, liquefying catalyst charac- 
teristics and liquefaction mechanism. As for the coal gasification, 
researches were reported, by kind of coal, on the gasification char- 
acteristics and heightening of efficiency by the small gas producer. 
As for the bituminous coal liquefaction, construction was reported 





of pilot plant foundations together with the plant support research 
by a 1t/d NEDOL process support unit. As for the brown coal 
liquefaction, results of research were reported on the two-stage hy- 
drogenation by a 50t/d pilot plant. As for the development of 
common basic technology, trial production was reported of materi- 
als and machinery to be used for the plant together with the 
obtainment of technical data on the environmental security. As for 
the hydrogen production by coal utilization, reported was the ex- 
perimental research by pilot plant. As for the development of power 
generation plant by coal gasification with jet bed, power generation 
by pilot plant coal gas was reported together with the result of dif- 
ferent operation tests. 


14361 (ETDE/JP-mf-94757393, pp. 1-7) Research by kind of 
coal on liquefaction characteristics and technological physical 
properties. Maekawa, Y. (Government Industrial Development 
Laboratory, Hokkaido, Sapporo (Japan)). New Energy and Indus- 
trial Technology Development Organization, Tokyo (Japan). Sep 
1993. 194p. (In Japanese). In Sunshine project for fiscal 1992.: 
Outlining compilation of result reports (coal liquefaction and gasifi- 
cation). Order Number DE94757393. Source: OSTI; NTIS; 
Available from New Energy and Industrial Technology Development 
Organization, Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, 
Toshima-ku, Tokyo, Japan. 

Results were reported, by kind of coal, of the research on lique- 
faction characteristics, test on liquefaction plant and research on 
technological physical properties for fiscal 1992. In the yield test on 
liquefaction by solvent swelling, it was confirmed that the coal 
swells twice by pyridine and the liquefaction accelerates. Additive 
oil-agglomerated (OA) coal was prepared from Illinois coal, Mon- 
tana coal and Wyoming coal, and then, its solvent swelling effect 
and liquefaction efficiency were investigated. As a result, each kind 
of the OA coal gave a higher conversion ratio than its raw coal, 
and the highest rate of such a rise in conversion ratio was ten-odd 
% in the Montana coal. In the liquefaction plant test, an abnormal- 
ity of viscosity based on the solvent swelling effect was observed 
in the region of higher coal concentration than its certain value so 
that the highest coal concentration was set at 50% for the plant 
test. In the research on technological physical properties, gas 
holdup measurement was made, by differential pressure method 
and gas circuit breaking method, of a hydrogen, coal and crystal- 
freed anthracene oil slurry system in a 0.1t/d continuous coal 
liquefier. 4 figs., 4 tabs. 


14362 (ETDE/JP-mf-94757393, pp. 8-15) Research on coal- 
liquefying catalyst. Takehira, K. (National Institute of Materials 
and Chemical Research, Tsukuba (Japan)); Kamisawa, C.; Nishi- 
jima, A.; Sato, T.; Yoshimura, Y.; Shimada, H.; Matsubayashi, N.; 
Yamadaya, M.; Sugimoto, Y.; Ikazaki, F.; Yumura, M.; Kuriki, Y.; 
Oshima, S. New Energy and Industrial Technology Development 
Organization, Tokyo (Japan). Sep 1993. 194p. (In Japanese). In 
Sunshine project for fiscal 1992.: Outlining compilation of result re- 
ports (coal liquefaction and gasification). Order Number 
DE94757393. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan. 
Results of research were reported on the liquefying catalyst 
characteristics, catalytic reaction characteristics and catalyst utiliza- 
tion system for fiscal 1992. With an increase in quantity of metallic 
support, the hydrogenation activity of W catalyst rose and became 
highest with the support of about 0.0015mol/g. Also, the hydroc- 
racking activity tended similarly and became highest with the 
support of about 0.0007moi/g. Through studying the oxidation- 
regeneration of NiW/Al2O3 catalyst, it was known that the catalytic 
function is recovered to its original level by three-stage oxidation- 
sintering and sulfurization. In the research on catalytic reaction 
characteristics, different nickel-molybcena-alumina catalysts were 
prepared for the test and their cracking reaction activity was stud- 
ied. Then, it was indicated that many reactions participate in the 
cracking of hexane soluble, which is not simple. Through studying 
the microparticulate adjustment condition of iron sulfide, it was 
known that with an increase in quantity of sulfur, the yield rises at 
temperatures around 300 centigrade. In the coal liquefaction with 
the produced microparticles, the hydrogen consumption was so 
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small that superiority was confirmed of iron sulfide to the iron ox- 
ide. 8 figs. 


14363 (ETDE/JP-mf-94757393, pp. 16-32) Research on the 
coal liquefaction and utilization of reformed products. Shi- 
raishi, M. (National Institute for Resources and Environment, 
Tsukuba (Japan)). New Energy and Industrial Technology Develop- 
ment Organization, Tokyo (Japan). Sep 1993. 194p. (in Japanese). 
In Sunshine project for fiscal 1992.: Outlining compilation of result 
reports (coal liquefaction and gasification). Order Number 
DE94757393. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 
Results were reported of the basic research on coal liquefaction 
and research on product reforming for fiscal 1992. In the research 
on coal liquefaction with oil-soluble catalyst, studied were the rela- 
tion of asphaltene concentration to the coal conversion rate and 
gas yield, comparison of oil-soluble catalyst with the support cata- 
lyst, and stability of asphaltene concentration and produced 
distillates. In the research on superstrong acidity catalyst, Pacific 
coal with trifluoromethane sulfonic acid as catalyst was tested for 
being made soluble and liquefied. Then, it was indicated that it is 
made soluble up to 90% with pyridine as a solvent. The quick ther- 
mal hydrocracking of superfine coal powder which had swelled with 
tetorarin gave a coal conversion ratio of 50% at the cracking tem- 
perature of 920 centigrade. In the research on product reforming, 
studied was the effect in the process of separating different kinds 
of phenol and nitrogen-containing components. In the research on 
solvent extraction of heterocompounds in coal distillates, an extrac- 
tion ratio of 66.4% was given as a result of continuous phenol 
extraction experiment in the residual naphtha. 9 figs., 6 tabs. 


14364 (ETDE/JP-mf-94757393, pp. 33-39) Studies on coal 
treatment technology in the initial process of liquefaction. Hi- 
rosue, H. (Government Industrial Research Institute, Kyushu, Saga 
(Japan)). New Energy and Industrial Technology Development Or- 
ganization, Tokyo (Japan). Sep 1993. 194p. (In Japanese). In 
Sunshine project for fiscal 1992.: Outlining compilation of result re- 
ports (coal liquefaction and gasification). Order Number 
DE94757393. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 
This paper reports the results of studies on the initial reaction in 
coal liquefaction, preheating process, and liquefying reaction in the 
fiscal year 1992. Discussions have been given on methods to eval- 
uate preasphaltene reaction rates in the initial stage of the 
liquefaction by using the amount of pyridine insolubles. It was dis- 
closed that calculation results produce a considerable extent of 
difference from the measurements. With an objective to discover 
change in chemical structures of coal in a preheater, Illinois coal 
and hydrogenated anthracene were given a slurry heat treatment 
to determine the chemical structure of undissolved coal residue 
and discuss its relation with reaction temperatures. As a result, it 
was learned that compounds with alkyl side chains and hydroxyl 
groups displaced into aromatic molecules with two to three rings 
are dissolved in the initial stage of the liquefaction, and such large 
aromatic molecules as benzene rings with five to six rings turn in- 
soluble. An experiment on two-step preheating liquefaction method 
revealed that pyridine soluble yield would not change, but toluene 
soluble yield increases, proving that the preheating treatment 
makes gravity reduction progress in the reaction. 8 figs., 3 tabs. 


14365 


(ETDE/JP-mf-94757398, pp. 40-44) Studies on lique- 
fying reaction mechanism and coking mechanism. Sanada, ¥. 
(Hokkaido University, Sapporo (Japan). Faculty of Engineering); 
ito, H. New Energy and Industrial Technology Development Organi- 
zation, Tokyo (Japan). Sep 1993. 194p. (in Japanese). In Sunshine 
project for fiscal 1992.: Outlining compilation of result reports (coal 


liquefaction and gasification). | Order Number DE94757393. 
Source: OSTI; NTIS; Available from New Energy and Industrial 
Technology Development Organization, Sunshine 60, 30F 1-1, 3- 
chome, Higashi-ikebukuro, Toshima-ku, Tokyo, Japan. 

This paper reports the results of studies on a coal liquefying re- 
action mechanism using a synthetic iron sulfide catalyst, and 
studies on coking reaction characteristics of Akabira coal, carried 
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out in the fiscal year 1992. Discussions have been given on pro- 
duction of condensation products in a models compound reaction 
using a synthetic iron sulfide catalyst in a two-ring system, two-kind 
mixed solvent. As a result, it was shown that the higher the 
aromaticity in the solvent, the phenol and toluene production in- 
creases, and the condensation product formation decreases. In 
studying catalytic activities, effects of hydrogenation and decompo- 
sition were discussed using ethylene and the like as test samples. 
The result showed that the transfer rate of ethylene has risen to 
about 90% as a result of presence of the synthetic iron sulfide cat- 
alyst, and that the product is made of hydrogenated ethane alone 
without presence of polymerization product such as butane, evi- 
dencing hydrogenation accelerating action having been carried out. 
The studies on the coking reaction quantitatively identified a pro- 
cess that preasphaltene obtained from liquefying Akabira coal 
generates gases as a result of heating, and produces intermediate 
carbonates and carbonates. 7 figs., 1 tab. 


14366 (ETDE/JP-mf-94757393, pp. 45-51) Studies on coal 
solubility to solvent and catalytic reaction mechanism.: Hydro- 
gen adsorbed into iron-based catalysts and catalytic action. 
Niki, E. (The University of Tokyo, Tokyo (Japan). Research Center 
for Advanced Science and Technology). New Energy and Industrial 
Technology Development Organization, Tokyo (Japan). Sep 1993. 
194p. (In Japanese). In Sunshine project for fiscal 1992.: Outlining 
compilation of result reports (coal liquefaction and gasification). 
Order Number DE94757393. Source: OSTI; NTIS; Available from 
New Energy and Industrial Technology Development Organization, 
Sunshine 60, 30F 1-1, 3-chome, Higashi-ikebukuro, Toshima-ku, 
Tokyo, Japan. 

This paper reports the results of studying the coal liquefying 
reaction mechanism using a solvent extraction process, and devel- 
oping and studying effective catalysts, carried out in the fiscal year 
1992. Discussions have been given on hydrogen adsorption and its 
separation process with an objective to identify activity and selec- 
tivity of iron-based catalysts. H2 was saturated and adsorbed into 
different kinds of iron-based catalysts, which were raised of the 
temperature at a constant rate in a nitrogen gas flow, to measure 
dissociated hydrogen amount. As a result, it was found that hydro- 
gen is adsorbed into metallic iron relatively weakly, but strongly 
into iron sulfide, and that hydrogen adsorbed relatively weakly as a 
result of hydrogenation of 1-methyinaphthalene makes effective ac- 
tions. Effect of condensation of aromatic rings was investigated in 
hydrogenation of diaryl methanes (DAMs), a model compound in 
the coal liquefying reaction. It was revealed from the result thereof 
that the FeS2 catalyst accelerates bond and cleavage reaction of 
DAMs selectively at a relatively low temperature of 300°C, and that 
hydrogenating reaction of DAMs is affected largely by molecular 
structures. 4 figs., 3 tabs. 


14367 (ETDE/JP-mf-94757393, pp. 52-58) Studies on dis- 
solving reaction mechanism on hydrogen donor solvent. 
Mochida, |. (Kyushu University, Fukuoka (Japan). Institute of Ad- 
vanced Material Study). New Energy and Industrial Technology 
Development Organization, Tokyo (Japan). Sep 1993. 194p. (In 
Japanese). In Sunshine project for fiscal 1992.: Outlining compila- 
tion of result reports (coal liquefaction and gasification). Order 
Number DE94757393. Source: OSTI; NTIS: Available from New 
Energy and Industrial Technology Development Organization, Sun- 
shine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, 
Tokyo, Japan. 

This paper reports the studies on residue-free complete liquefac- 
tion of brown coal by using deashing pretreatment, carried out in 
the fiscal year 1992. The experiment used tetrahydro fluoranthene 
as a hydrogen donor solvent, pyrene as a non-hydrogen donor sol- 
vent, and synthetic pyrite as a catalyst. Crushed coal mixed with 
hydrochloric acid and 10% methanol, refluxed under nitrogen gas, 
fitered and dried was used. In the first stage of a two-stage lique- 
fying reaction, the coal was immersed in a tin bath heated to a 
prescribed temperature, stirred with vibration, and then quenched 
with water after a predetermined time. In the second stage, the 
product produced in the first stage was filled in an autoclave to- 
gether with the catalyst, introduced with hydrogen, and reacted at 
a predetermined time and for a predetermined time. As a result, it 
was shown that the total quantity of organic components in the 
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brown coal is made soluble under a relatively moderate condition 
and at a low solvent to coal ratio of 1.5. This is thought because 
cross-linked metallic ions have been removed by the deashing pre- 
treatment, polymeric coagulation structure of the brown coal has 
been released, and the hydrogenating reaction has been acceler- 
ated. 7 refs., 7 figs., 1 tab. 


14368 (ETDE/JP-mf-94757393, pp. 59-65) Basic studies on 
coal kinds and gasification characteristics. Kitano, K. (Govern- 
ment Industrial Development Laboratory, Hokkaido, Sapporo 
(Japan)). New Energy and Industrial Technology Development Or- 
ganization, Tokyo (Japan). Sep 1993. 194p. (in Japanese). In 
Sunshine project for fiscal 1992.: Outlining compilation of result re- 
ports (coal liquefaction and gasification). Order Number 
DE94757393. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan. 

This paper reports the results of studies on coal gasification 
rates and studies on coal ash properties under elevated tempera- 
tures, carried out in the fiscal year 1992. Measurements of 
gasification reaction in different kinds of coals have disclosed large 
differences between the coal types in spite of the reaction having 
been carried out at a temperature as high as 1000°C. In order to 
discuss the causes for the reactivity in high-rate pyrolyzed char be- 
ing higher than that for low-rate pyrolyzed char, an evaluation was 
performed by using a temperature rising elimination method. As a 
result, it was found that the strength of the reactivity can be evalu- 
ated according to activity points on char surface. While bituminous 
class coal receives less influence of deashing, coals lower than bi- 
tuminous class receive prominent influence from catalytic effect in 
ash, resulting in lowered reactivity as a result of deashing. In the 
study on coal ash properties in 15 kinds of coals, presence of min- 
erals of about 60 species was verified by using X-ray diffraction 
and a microscope. It was made clear that 47 kinds of minerals 
among the 60 kinds can be classified into four groups according to 
the presence of components that either raise or lower the ash 
melting points. 11 figs., 4 tabs. 


14369 (ETDE/JP-mf-94757393, pp. 66-72) Studies on effi- 
ciency improvement in coal gasification. Shiraishi, M. (National 
Institute for Resources and Environment, Tsukuba (Japan)). New 
Energy and Industrial Technology Development Organization, 
Tokyo (Japan). Sep 1993. 194p. (in Japanese). In Sunshine project 
for fiscal 1992.: Outlining compilation of result reports (coal lique- 
faction and gasification). Order Number DE94757393. Source: 
OSTI; NTIS; Available from New Energy and Industrial Technology 
Development Organization, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan. 

This paper reports the results of studies on analyzing and evalu- 
ating the coal gasification data and studies on desulfurizing 
techniques in coal gasification, carried out in the fiscal year 1992. 
The analysis and evaluation studies have resulted in obtaining a 
method that can estimate heat generation and gas production 
amounts in arbitrary carbon contents from the element ratio of H/C 
and O/C in 64 kinds of coal by using correlation formula for 
material balance and heat balance. Coal type dependence of gasifi- 
cation temperatures was derived by using the method. The studies 
on desulfurization techniques have discussed the effect of addition 
of steam to reactive gases on the desulfurization capacities. The 
steam effect varies with desulfurizing agents, very low in ocher at 
900°C or higher, and very much higher in red porcelain clay. Daido 
coal, Taiheiyo coal, and Wandoan coal were used in an experimen- 
tal study on production of sulfur containing gases when coals are 
pyrolyzed under different gaseous atmospheres. As a result, it was 
found that pyrite sulfur is not affected from the atmospheric gases, 
but organic sulfur is affected largely therefrom. 4 figs., 1 tab. 


14370 (ETDE/JP-mf-94757393, pp. 78-79) Development of 
bituminous coal liquefaction technology.: Study using pilot 
plant. Ueda, S. (New Energy and Industrial Technology Develop- 
ment Organization, Tokyo (Japan)). New Energy and Industrial 
Technology Development Organization, Tokyo (Japan). Sep 1993. 
194p. (In Japanese). in Sunshine project for fiscal 1992.: Outlining 
compilation of result reports (coal liquefaction and gasification). 
Order Number DE94757393. Source: OSTI; NTIS; Available from 
New Energy and Industrial Technology Development Organization, 





Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, 
Tokyo, Japan. 

This paper reports the operations carried out in the fiscal year 
1992 including design, construction, investigation and study of coal 
liquefaction pilot plant intended of demonstrating the NEDOL pro- 
cess and acquiring data. With an objective to improve accuracy of 
the material balance derived from operation of the pilot plant, 
methods for quantitatively analyzing the C5* content were dis- 
cussed and improvement methods using temperature rising 
gaschromatograph were developed. Application for a pilot plant 
construction was submitted to competent governmental agencies. 
Procurements were carried out on plant facilities including columns, 
tanks, heat exchangers, pumps, other devices and materials. Con- 
Struct ions of temporary facilities, facility foundations, drainage in 
the facilities, and oil retaining walls were executed at the pilot plant 
building site. Experiments were performed to help improve the 
NEDOL process, where findings were obtained on hetero com- 
pounds in circulating solvents, and the correlation between heavy 
gravity fraction contents and water consumption. Discussions were 
given on pulverized grain sizes and liquefying activity of natural 
pylite, a candidate as the liquefying catalyst. 2 figs. 


14371 (ETDE/JP-mf-94757393, pp. 80-86) Development of 
bituminous coal liquefaction technology.: Study on aiding of 
pilot plant. Ueda, S. (New Energy and Industrial Technology 
Development Organization, Tokyo (Japan)). New Energy and In- 
dustrial Technology Development Organization, Tokyo (Japan). Sep 
1993. 194p. (In Japanese). In Sunshine project for fiscal 1992.: 
Outlining compilation of result reports (coal liquefaction and gasifi- 
cation). Order Number DE94757393. Source: OSTI; NTIS; 
Available from New Energy and Industrial Technology Development 
Organization, Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, 
Toshima-ku, Tokyo, Japan. 

This paper reports the results from operation studies on the 
NEDOL process facilities with a capacity of 1 ton per day, carried 
out in the fiscal year 1992. A 53-day slurry operation has been re- 
peated twice on Wyoming coal. As a result, the reacting conditions 
that can achieve a maximum liquefied oil yield were estimated to 
comprise a reaction temperature of 462°C, a reaction pressure of 
190 kg/cem?, a G/L of 900 N1/kg, and a catalyst addition amount of 
4% by weight. As a result of the verification test, the liquefied oil 
yield and the residue yield were 55.9% by weight and 13.3% by 
weight, respectively, which agreed well with the calculated values. 
It was learned that the most suitable way to obtain phenol as 
chemical materials is to set the temperature at 450°C. It was 
known that formation of solids in reaction columns increases when 
catalysts are added, and the amount of solids has correlation with 
Ca amount in the original coal and an amount of carbon dioxide 
produced from the liquefying reaction. It was further discovered 
that water content in the coal works to coagulate coal particles in 
the slurry and causes an increase in viscosity, hence sufficient dry- 
ing of the coal is necessary. 4 figs. 


14372 (ETDE/JP-mf-94757393, pp. 87-93) Development of 
bituminous coal liquefaction technology.: Development and 
evaluation of new materials for plant. Ueda, S. (New Energy 
and Industrial Technology Development Organization, Tokyo 
(Japan)). New Energy and Industrial Technology Development Or- 
ganization, Tokyo (Japan). Sep 1993. 194p. (In Japanese). In 
Sunshine project for fiscal 1992.: Outlining compilation of result re- 
ports (coal liquefaction and gasification). Order Number 
DE94757393. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 
This paper reports the results of tests on hydrogen resistance 
and wear resistance of materials, and an in-plant test, carried out 
in the fiscal year 1992. As a material for devices in the coal lique- 
fying reaction systems, 3Cr-Mo based high-strength steel was 
selected, on which a hydrogen embrittlement test and a high- 
temperature, high-pressure creep test were performed. The result 
showed that the material is free of deterioration in characteristics of 
the creep fracture due to hydrogen, and is excellent in hydrogen 
resistance. A corrosion and wear resistance test conducted on the 
existing materials and surface prepared and covered materials re- 
vealed that both materials have no problems in wear resistance. 
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Six kinds of surface prepared and covered materials and four kinds 
of metal materials were inserted into a reaction vessel in a process 
supporting unit plant, where the materials have been exposed to 
the actual environment for 105 days to evaluate sulfurizing corro- 
sion resistance. As a result, the surface prepared and covered 
materials, particularly the Al2O3 sprayed material, were verified to 
have a possibility as a corrosion resistant material. However, the 
test has discovered some defects, hence the spraying method and 
the spray inspection method are regarded as a problem to be 
solved in the future. 


14373 (ETDE/JP-mf-94757393, pp. 94-96) Development of 
bituminous coal liquefaction technology.: Study using a small 
device (study on synthetic iron sulfide catalyst). Ueda, S. (New 
Energy and Industrial Technology Development Organization, 
Tokyo (Japan)). New Energy and Industrial Technology Develop- 
ment Organization, Tokyo (Japan). Sep 1993. 194p. (in Japanese). 
In Sunshine project for fiscal 1992.: Outlining compilation of result 
reports (coal liquefaction and gasification). Order Number 
DE94757393. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 

This paper reports the execution of device procurement and 
building construction of small equipment to manufacture synthetic 
iron sulfide for catalysts used in the NEDOL bituminous coal lique- 
faction process, carried out in the fiscal year 1992. To study 
synthetic iron sulfide catalysts manufactured by the dry manufactur- 
ing method, it has been planned to install small equipment with a 
catalyst manufacturing capacity of 10 kg/hr in a process supporting 
unit (PSU) plant. Major devices and electric measuring instruments 
have been procured. The construction work included civil engineer- 
ing and building constructions for part of buildings to accommodate 
the whole equipment used in the sintering process and an electric 
room adjoining thereto. Because this small equipment serves also 
as a PSU exhaust gas treatment facility to treat exhaust gas con- 
taining SO2 produced as a sub-prceduct in the sintering process, 
the PSU exhaust gas treatment process was modified, and the trial 
operation was carried out in September 1992. Technical standards 
and operation methods were discussed on each of the sintering 
process and the exhaust gas treatment process in the small equip- 
ment. A process instruction document, and an operation standard 
for steady operation, start-up and shutdown were prepared. 


14374 (ETDE/JP-mf-—94757393, pp. 97-101) Development of 
bituminous coal liquefaction technology.: Study on pilot plant 
aiding (study on coal liquefying conditions). Ueda, S. (New En- 
ergy and Industrial Technology Development Organization, Tokyo 
(Japan)). New Energy and Industrial Technology Development Or- 
ganization, Tokyo (Japan). Sep 1993. 194p. (In Japanese). In 
Sunshine project for fiscal 1992.: Outlining compilation of result re- 
ports (coal liquefaction and gasification). Order Number 
DE94757393. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 2-chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 

This paper reports the results of fundamental experiments on 
high-dispersion iron-based catalysts, carried out in the fiscal year 
1992. in order to acquire an economical adjustment method for 
iron sulfide colloid deposited catalysts, tests have been conducted 
on coal deposited with a catalyst made of iron and ammonia and 
coal deposited with a catalyst made of iron and process waste wa- 
ter. As a result, if the liquefaction process waste water is mixed 
with the solvent hydrogenation process waste water at a proportion 
as these were generated, and iron is deposited on the coal of 
about 20% by weight, mixed with the remaining 80% by weight, 
and added with sulfur as an auxiliary catalyst, the same effect as 
the standard catalyst can be obtained with an amount quarter to 
that of the standard catalyst. This method could be the most practi- 
cal method. The sulfur as an auxiliary catalyst showed a highest 
activity when added at twice as much of iron in a mol ratio. An 
experiment was performed to identify whether the activity of a poly- 
mer type coal deposited catalyst is due to the effect of deposition 
on coal surface or the effect from the catalyst grain size. While the 
result showed no large difference, it was thought the effect is from 
the catalyst grain size because the catalyst particles that are high 
in activity have diameters of 0.1 um or less. 6 figs. 
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14375 (ETDE/JP-mf-94757393, pp. 102-106) Development 
of bituminous coal liquefaction technology.: Study on solvent 
hydrogenation catalysts. Ueda, S. (New Energy and Industrial 
Technology Development Organization, Tokyo (Japan)). New En- 
ergy and Industrial Technology Development Organization, Tokyo 
(Japan). Sep 1993. 194p. (In Japanese). In Sunshine project for 
fiscal 1992.: Outlining compilation of result reports (coal liquefac- 
tion and gasification). Order Number DE94757393. Source: OSTI; 
NTIS; Available from New Energy and Industrial Technology Devel- 
opment Organization, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan. 

This paper reports the result of improvement and development of 
hydrogenation catalysts, and evaluation on their industrial applica- 
bility, carried out in the fiscal year 1992. An upscaling test has 
been performed on hydrogenation catalysts manufactured in a lab- 
oratory scale, which have been improved and developed for Illinois 
No. 6 coal circulating solvent. Further, an 88-hour test has been 
conducted on the initial activity of a catalyst made in a manufactur- 
ing equipment of a 100-liter scale to the Illinois No. 6 coal 
circulating solvent. As a result, it was found that the 100-liter scale 
manufactured catalyst has higher activity than the laboratory scale 
manufactured catalyst, and no problems are presented in increas- 
ing the manufacturing scale. A hydrogenation test has been 
performed for about 600 hours in a 1-t/d process supporting unit 
plant, where the developed hydrogenation catalyst was confirmed 
capable of being manufactured in an industrial scale plant. In addi- 
tion, a continuous hydrogenation test lasting for about 2700 hours 
has discussed the catalyst life, which is estimated to be improved 
largely over that in the commercially available catalyst, KF-153S. 5 
figs., 2 tabs. 


14376 (ETDE/JP-mf-94757393, pp. 107-112) Study on 
brown coal liquefaction using 50-t/d pilot plant. Ueda, S. (New 
Energy and Industrial Technology Development Organization, 
Tokyo (Japan)). New Energy and Industrial Technology Develop- 
ment Organization, Tokyo (Japan). Sep 1993. 194p. (In Japanese). 
in Sunshine project for fiscal 1992.: Outlining compilation of result 
reports (coal liquefaction and gasification). Order Number 
DE94757393. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 

This paper reports the data analysis for an Australian pilot plant, 
design for a verification plant, and complementary studies, carried 
out in the fiscal year 1992. The Australian pilot plant has been de- 
molished and the land returned to the owner. The data analysis 
has produced estimation formulas for DAO transfer rate in sec- 
ondary hydrogenation, yields of such components as H2O and 
C1-C4, and hydrogen consumption. The calculation results showed 
good agreement with measured values at the pilot plant. The de- 
sign for a verification plant has calculated material balance and 
heat balance in a scale of 6000 tons per day. In a study on cata- 
lyst adjusting conditions and liquefying reaction activities, it was 
found that the smaller the diameter of pulverized iron or particles, 
the higher the activities, and those of +-iron hydroxide based cata- 
lysts synthesized by a precipitation method. A study on scale 
prevention has disclosed that the most active +y-iron hydroxide 
works relatively well in the aspect of scale prevention performance. 
The activity of secondarily hydrogenated catalysts was found to de- 
crease relatively largely during an initial operation, but make very 
little decline after about 700 hours. 1 fig. 


14377 


(ETDE/JP-mf-94757393, pp. 113-119) Upgrading of 
brown coal liquefied oil and development of petroleum mixing 
technologies. Ueda, S. (New Energy and Industrial Technology 
Development Organization, Tokyo (Japan)). New Energy and in- 
dustrial Technology Development Organization, Tokyo (Japan). Sep 
1993. 194p. (in Japanese). In Sunshine project for fiscal 1992.: 
Outlining compilation of result reports (coal liquefaction and gasifi- 


cation). Order Number DE94757398. Source: OSTI; NTIS; 
Available from New Energy and Industrial Technology Development 
Organization, Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, 
Toshima-ku, Tokyo, Japan. 

This paper reports detailed design of a pilot plant for refining 
coal liquefied oil, and a long-term storage stability test on sample 
oils including the liquefied oil, carried out in the fiscal year 1992. 
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The detailed design has discussed the detailed flows, and estab- 
lished the basic system specifications, basic distributed control 
system (DCS) specifications, and indoor instrument arrangement 
plans. Especially, the instrumentation plan installs a DCS that can 
be operated by a few number of operators for control optimization 
and process stabilization. The long-term storage stability test has 
been performed, subsequently from the fiscal year 1991, tests and 
analyses on 22 items including the viscosity and density of sample 
oils, and dissolved gum and sludge. The result showed that the 
viscosity and density had very little change in all of the tanks. The 
dissolved gum has changed very little in its value since September 
1992. Formation of sludges was recognized slightly in crude light 
oil and PSU crude oil, but not in other oils. The sludges should 
show very little change. 3 figs. 


14378 (ETDE/JP-mf-94757393, pp. 120-126) Trial fabrication 
and development of plant devices and materials.: Develop- 
ment of let-down valve and other parts. Ueda, S. (New Energy 
and Industrial Technology Development Organization, Tokyo 
(Japan)). New Energy and Industrial Technology Development Or- 
ganization, Tokyo (Japan). Sep 1993. 194p. (in Japanese). In 
Sunshine project for fiscal 1992.: Outlining compilation of result re- 
ports (coal liquefaction and gasification). Order Number 
DE94757393. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 

This paper reports evaluation tests on new materials, friction 
tests and verification tests on let-down valves and slurry flowme- 
ters, carried out in the fiscal year 1992. High-speed powder 
injection tests have been performed on such new materials as 
mono-crystalline sapphire, CVD diamond, boronized titanium, and 
Ni-Al alloy. As a result, a CVD diamond film was discovered that 
has not been damaged even after 25 hours of test. In a test using 
a friction and corrosion testing equipment, the life of let-down 
valves was verified to be proportional to square root of the valve 
capacity ratio. It was confirmed that a venturi type slurry flowmeter 
has high slurry erosion resistance. An actual liquid test using a 
process supporting unit revealed that the life of a valve made of 
tungsten carbide is about 100 hours. Readings on the venturi type 
slurry flowmeter agreed well with values from the material balance 
data, suggesting the meter capable of being used for coal liquefac- 
tion. 9 figs., 1 tab. 


14379 (ETDE/JP-mf-94757393, pp. 127-129) Liquefaction 
performance tests of Chinese coals. Ueda, S. (New Energy and 
Industrial Technology Development Organization, Tokyo (Japan)). 
New Energy and Industrial Technology Development Organization, 
Tokyo (Japan). Sep 1993. 194p. (in Japanese). In Sunshine project 
for fiscal 1992.: Outiining compilation of result reports (coal lique- 
faction and gasification). Order Number DE94757393. Source: 
OSTI; NTIS; Availabie from New Energy and Industrial Technology 
Development Organization, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan. 

A report is given on the test results of Chinese coals carried out 
in fiscal 1992. A small-sized continuous test apparatus installed in 
the City of Beijing in China was used for testing Xilin Haote 
Shangli brown coal of Inner Mongolia and Tian Zhu coal of the 
Province of Gansu Xing. Two liquefaction tests of Inner Mongolian 
brown coal different in reaction condition were conducted in the 
solvent circulation test mode. For coal of Gansu Xing, once- 
through operations were carried out in six conditions, and 
pseudo-NEDOL mode operations were done over ten conditions in- 
cluding three blank tests of different kinds using hydrogenation 
solvent as solvent and 3wt % FeS2 added to moisture-ash-free 
coal as catalyst. As a result, it was found that Inner Mongolian coal 
provides a high conversion rate, a high oil yield, low hydrogen con- 
sumption and a low asphaltene yield, showing its excellence as 
coal for liquefaction. Coal of Gansu Xing revealed that it is low in 
hydrogen consumption, improved in oil yield and better results than 
DAO(Deashed Oil) were obtained, when hydrogenation solvent 
was used. It is scheduled to support experimental operations of a 
150t/d pilot plant for liquefying bituminous coal. 


14380 (ETDE/JP-mf—94757393, pp. 130-143) Use and purifi- 
cation technique of liquefied coal.: Upgrading of liquefied coal 
and development of petroleum mixing techniques. Ueda, S. 





(New Energy and Industrial Technology Development Organization, 
Tokyo (Japan)). New Energy and Industrial Technology Develop- 
ment Organization, Tokyo (Japan). Sep 1993. 194p. (in Japanese). 
In Sunshine project for fiscal 1992.: Outlining compilation of result 
reports (coal liquefaction and gasification). Order Number 
DE94757393. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan. 

A report is given on the studies concerning upgrading of the 
naphtha fraction of liquefied oil, hydrogenation and purification 
technique of kerosine and gas-oil fractions, hydrogenation and 
cracking techniques of medium-gravity oil, etc. carried out in fiscal 
1992. In the hydrogenation and purification of a mixture of the 
naphtha fraction of liquefied oil and a petroleum fraction, the range 
of boiling point was changed and the 180-200°C fraction was cut. 
As a result, it was found that denitrification and deoxygenation are 
both greatly mitigated and the limiting mixing rate is improved by 
about 10%. In the hydrogenation and purification of kerosine and 
gas-oil fraction, the product did not conform to the smoke point of 
more than 23mm defined in the JIS Standard, but in the case of 
gas oil fraction, the product conformed to the cetane index of more 
than 45 defined in the JIS Standard by using the petroleum-mixing 
and purifying method. A new catalyst developed by the NEDO for 
hydrogenating and purifying the kerosine-gas-oil fractions showed 
by its life test of about 1500 hours that it is superior to catalysts on 
the market. The results of an accelerated storage test of Wyoming- 
coal liquefied oil clarified that oxidative deterioration occurs in the 
order of petroleum, kerosine-gas-oil, gas oil, petroleum-mixed oil. 
26 figs., 6 tabs. 


14381 (ETDE/JP-mf-94757393, pp. 144-145) Development 
of a new catalyst for upgrading liquefied coal. Ueda, S. (New 
Energy and Industrial Technology Development Organization, 
Tokyo (Japan)). New Energy and Industrial Technology Develop- 
ment Organization, Tokyo (Japan). Sep 1993. 194p. (in Japanese). 
In Sunshine project for fiscal 1992.: Outlining compilation of result 
reports (coal liquefaction and gasification). Order Number 
DE94757393. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 
A report is made on a test study of an experimental hydrogena- 
tion and purification catalyst and an experimental hydrogenation 
and cracking catalyst in fiscal 1992. The test results of an experi- 
mental hydrogenation catalyst for life test confirmed that it is higher 
in hydrogenation and denitrification activity and longer in life com- 
pared with commercially available catalysts. An analysis on the 
surface structure of spent catalysts found the change of the crys- 
talline structure of active metallic constituents. A new carrier was 
designed based on this information to produce ten and several 
kinds of improved catalysts. The study was extended to the change 
of hydrogenation activity and hydrogenation and cracking activity of 
Ni-W catalyst with sulfurization temperature. The results of a short- 
period life test of the experimental hydrogenation and cracking 
catalyst confirmed that it is higher in hydrogenation and cracking 
activity and longer in life compared catalysts on the market. Spent 
catalysts were analyzed and it was considered that the deteriora- 
tion of catalysts was caused by accumulation of coke on zeolite 
content in the carrier. Active metallic constituents were mixed with 
zeolite for forming a carrier and improving the life of catalyst. 


14382 (ETDE/JP-mf—94757393, pp. 146-152) Development 
ot separation technique and use of hetero compounds in liq- 
uefied coal. Ueda, S. (New Energy and Industrial Technology 
Development Organization, Tokyo (Japan)). New Energy and In- 
dustrial Technology Development Organization, Tokyo (Japan). Sep 
1993. 194p. (In Japanese). In Sunshine project for fiscal 1992.: 
Outlining compilation of result reports (coal liquefaction and gasifi- 
cation). Order Number DE94757393. Source: OSTI; NTIS; 
Available fromm New Energy and Industrial Technology Development 
Organization, Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, 
Toshima-ku, Tokyo, Japan. 

A report is given on the results of compositional investigation of 
liquefied coal and the experimental research for separating and pu- 
rifying hetero compounds in fiscal 1992. Oxygen compounds in 
crude naphtha derived from Wandoan coal are present as phenols 
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in the concentration of 12.4%, of which 5.74% was composed of 
phenol and 6.64% was composed of cresol, and decreased to 
0.05% and 0.13% after alkali treatment respectively. In the rough 
separation experiment of hetero compounds from liquefied oil, the 
methods of solvent extraction, alkali/acid extraction, hydrothermal 
extraction, and supercritical gas extraction were carried out and 
compared with each other. The results were that the alkali/acid ex- 
traction was most effective, but in consideration of needs and 
expense for separation, purification etc. of each constituent of het- 
ero oil after rough separation, the alkali extraction was evaluated to 
be most desirable. it was found that precision distillation, a combi- 
nation of the urea-adduct method and pressurized crystallization, 
and a combination of adsorptive separation and pressurized crys- 
tallization can be applied to purification of phenol, and o-cresol; m- 
and p-cresol; and ethyl phenol respectively. 


14383 (ETDE/JP-mf-94757393, pp. 153-154) Development 
of environmental safety technology for coal liquefaction plant.: 
Environmental safety evaluation test. Ueda, S. (New Energy and 
industrial Technology Development Organization, Tokyo (Japan)). 
New Energy and Industrial Technology Development Organization, 
Tokyo (Japan). Sep 1993. 194p. (In Japanese). in Sunshine project 
for fiscal 1992.: Outlining compilation of result reports (coal lique- 
faction and gasification). Order Number DE94757393. Source: 
OSTI; NTIS; Available from New Energy and industrial Technology 
Development Organization, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan. 

A report is given on the safety of brown coal liquefaction oil 
tested in fiscal 1992. Naphtha-upgraded comprehensive running oil 
of brown coal pilot plant was measured by being applied with 
‘physico-chemical property test’ defined in the OECD/MPD. The 
results were that the dissociation constant was zero and the distri- 
bution coefficient was 6.27 at 25°C. Upgraded products of gas oil, 
naphtha and kerosine were tested using male and female rats in 
accordance with "Toxicity test using mammals by repeated adminis- 
tration’ defined in the Chemical Substance Control (Method 
prescribed by the Council of Chemistry) and furthermore partly by 
autopsy and the histopathological test. Concerning kerosine, chro- 
mosomal aberration test using mammals defined in the Chemical 
Substance Control and the Occupational safety and Health Act 
(Labor-hygiene Law) was carried out. Naphtha was subjected to DO 
measurement and GC analysis following the guide line for testing 
chemical products defined by the OECD. Gas oil was applied with 
BOD measurement and GC analysis following Decomposition test’ 
defined in the Chemical Substance Control.Kerosine was tested by 
‘Enrichment test’ of the Chemical Substance Controlusing carps. 


14384 (ETDE/JP-mf-94757393, pp. 171-177) Development 
of entrained-bed coal gasification plant. Ueda, S. (New Energy 
and Industrial Technology Development Organization, Tokyo 
(Japan)). New Energy and Industrial Technology Development Or- 
ganization, Tokyo (Japan). Sep 1993. 194p. (in Japanese). In 
Sunshine project for fiscal 1992.: Outlining compilation of result re- 
ports (coal liquefaction and gasification). Order Number 
DE94757393. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 
A report is given on the simulation for a composite power gener- 
ation system, slag utilization technique, study of regulative 
operation of a pilot plant, etc. Improvement of the simulation model 
and model construction of the composite power generation system 
were carried out based on the operation data of the pilot plant. It 
was affirmed that slag discharged from a coal gasification furnace 
can be need as cement material, roadbed for roads, drain material 
for soft ground, etc. In the study of operation of the pilot plant, a 
cooperation test of a gas furnace and gas purification system using 
Taiheiyo coal was carried out to generate power first using coal 
gas. Desuffurization in the dry desulfurization apparatus and regen- 
eration of desulfurization agent in the regeneration column were 
smoothly conducted. The reductor burner and the slag hole of the 
gasification furnace frequently tend to be blocked due to slagging 
during the operation of the gasification furnace. Installation of 
water-cooled panels and the all-time operation of all burners were 
investigated as measures against these effects. 1 fig., 2 tabs. 


ERA Vol. 19, No. 6 19 





01 COAL, LIGNITE, AND PEAT 
0104 Processing 


14385 (ETDE/JP-mf—94757393, pp. 178-180) Development 
of entrained-bed coal gasification power generation plant.: De- 
velopment of optimum coal purification technology. Ueda, S. 
(New Energy and Industrial Technology Development Organization, 
Tokyo (Japan)). New Energy and Industrial Technology Develop- 
ment Organization, Tokyo (Japan). Sep 1993. 194p. (in Japanese). 
In Sunshine project for fiscal 1992.: Outlining compilation of result 
reports (coal liquefaction and gasification). Order Number 
DE94757393. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 

A report is given on the results of a comprehensive operation of 
an apparatus which is composed from three connected stages of 
processing units for deashing by gravity separation, removal of 
toxic substances, and oil-adding granulation in fiscal 1992. An op- 
eration using Taiheiyo-coal was done for investigating the optimum 
combination of these processing units. The resulting deashing rate 
was 50% higher than the value obtainable when each unit was 
singly used, but, on the contrary, the coal recovery rate decreased. 
When pulverized coal that cannot be treated by gravity separation 
is treated by being mixed with coal upgraded by gravity separation 
in a later stage, the overall coal recovery was improved by about 
20%, though the deashing rate decreases to some extent. In this 
case, the deashing rate was improved by more than 10% in com- 
parison with the two-stage treatment without gravity separation 
though the coal recovery rate decreases by several percentages. 
Toxic components such as Ca and Mg can be removed with a 
higher rate in the processes of toxic component removal and oil- 
adding granulation. Detectable components are hardly present as 
the results of analyzing the disposal water from the oil-adding 
granulation system, showing the possibility of re-utilization and dis- 
charge in the system. The present study has finished this year, but 
confirmation of the effects of refined coal using a large-sized appa- 
ratus, etc. in future is expected. 2 figs. 


14386 (ETDE/JP-mf-94757393, pp. 181-183) Development 
of entrained-bed and coal gasification power generating plant: 
Investigation on the selection of coal kind. Ueda, S. (New En- 
ergy and Industrial Technology Development Organization, Tokyo 
(Japan)). New Energy and Industrial Technology Development Or- 
ganization, Tokyo (Japan). Sep 1998. 194p. (in Japanese). In 
Sunshine project for fiscal 1992.: Outlining compilation of result re- 
ports (coal liquefaction and gasification). Order Number 
DE94757393. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 

A report is given on the survey and the tests of characteristics 
for liquefaction and gasification reaction carried out for the purpose 
of preparing basic data required in evaluating the domestic and for- 
eign coal of representative kinds in fiscal 1992. Literatures were 
investigated on the major coal mines in Mongolia and Indonesia. In 
addition, sampling in Indonesia and a field examination and sam- 
pling in New zealand were conducted. Basic analysis and tests of 
coal characteristics were done, regarding various kinds of coal 
produced from China, etc. Simplified liquefaction tests using a mi- 
croreactor simplified testing apparatus were applied to 39 kinds of 
coal including Chinese coal and Australian coal. Coal of 11 kinds 
including Chinese coal was subjected to a liquefaction test using 
an autoclave and gasification tests were conducted for American 
coal, etc. to grasp the respective characteristics. Data of resources 
and production, fundamental and test data, site and transport con- 
ditions, cost for procurement of major coal mines in Pacific Rim 
Area were arranged to prepare the procedures for analyzing matrix 
data of coal and setting the input items of coal data file. 


14387 


(NEDO-OS-9210, pp. 187-292) Development of coal 
energy utilization technology. New Energy and Industrial Tech- 
nology Development Organization, Tokyo (Japan). Sep 1992. In 
Research and development project reports for FY1991. 427p. Or- 


der Number DE94757351. Source: OSTI; NTIS; Available from 
New Energy and Industrial Technology Development Organization, 
Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, 
Tokyo, Japan. 

This report describes current status and achievement of NEDO’s 
project of development of coal energy utilization technology in FY 
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1991. This project consists of the development of coal liquefaction 
technology and the development of coal gasification technology. 
The development of coal liquefaction technology includes develop- 
ment of bituminous coal liquefaction process, development of brown 
coal iiquefaction process, and development of common base tech- 
nologies. On the other hand, the development of coal gasification 
technology includes development of the entrained-flow gasification 
power generation plant, development of coal-based hydrogen pro- 
duction technology, and assessment of coal hydrogasification. For 
the development of bituminous coal liquefaction process, data were 
obtained using an experimental plant in order to study the opera- 
tion of a pilot plant with a capacity of 150 tons per day. For the 
development of brown coal liquefaction process, preparation for 
dismantling of the pilot plant is presented. For the development of 
entrained-flow gasification power generation plant and development 
of coal-based hydrogen production technology, operation studies 
using pilot plants have been started. 61 figs., 19 tabs. 


14388 (NEDO-P-9209) Investigation on adaptability of an 
air-blown entrained flow gasification using multi-fuel. New En- 
ergy and Industrial Technology Development Organization, Tokyo 
(Japan). Mar 1993. 169p. (In Japanese). Sponsored by New En- 
ergy and Industrial Technology Development Organization, Tokyo 
(Japan). Order Number DE94757425. Source: OSTI; NTIS; Avail- 
able from New Energy and Industrial Technology Development 
Organization, Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, 
Toshima-ku, Tokyo, Japan. 

A report is given on the results of survey and investigation of 
‘Combined gasification system’ which simultaneously gasifies both 
orinoco-tar emulsion(OE) obtainable from super heavy oil produced 
from Venezuela and coal. It was found that the pour point of the 
mixed ash is roughly equal to that of coal ash irrespective of mix- 
ing ratio according to the results of melting-point measurement for 
mixed ash of coal and OE. The results of examinations and investi- 
gations on the air-blown pressurized two-stage entrainment 
gasification furnace system showed that the problems of recovery 
of fine char particles from OE and tar generation in the reductor 
are greatly improved by the system in which OE and coal are 
thrown into the combustor and the reductor respectively. The re- 
sults of experimental calculation using a gasification performance 
analyzing program for this system show that the cold gas efficiency 
of the gasification furnace is lower than those of other systems, but 
the power generating end efficiency of the composite power plant 
is about 46% which is similar to those of other systems and 
roughly equal to the value at the time of coal combustion only. 17 
refs., 134 figs., 17 tabs. 


14389 (OCDO-94009644) The use of ethanol to remove 
sulfur from coal: Final report, September 1991—-December 
1992. Ohio Coal Research Center, Athens, OH (United States). 15 
Apr 1993. 37p. Sponsored by Ohio State Government, Columbus, 
OH (United States). Grant CDO/R-90-03. Source: OSTI; Ohio Coal 
Development Office, 77 S. High Street, P.O. Box 1001, Columbus, 
OH 43266-0001. 

in developing the new Chio University procedure the thermody- 
namic limitations of the reactions for removal of both pyritic and 
organic sulfur from coal at 400-600°C were studied using copper 
as a very strong H2S-acceptor. Copper serves as a catalyst for 
ethanol dehydrogenation to form nascent hydrogen. Copper also 
serves as a scavenger to form copper sulfide from the hydrogen 
sulfide evoived during the reaction. Copper sulfide in turn serves 
as a catalyst for organic sulfur hydrodesulfurization reactions. If the 
coal to be desulfurized contains pyrite (FeS2) or FeS, the copper 
scavenger effect reduces any back reaction of hydrogen sulfide 
with the iron and increases the removal of sulfur from the carbona- 
ceous material. The desired effect of using copper can be achieved 
by using copper or copper containing alloys as materials of con- 
struction or as liners for a regenerable reactor. During the time 
period that Ohio Coal Development Office supported this work, 
small scale (560 grams) laboratory experiments with coals contain- 
ing about 3.5% sulfur have achieved up to 90% desulfurization at 
temperatures of 500°C when using a copper reactor. Results from 
the autoclave experiments have identified the nature of the chemi- 
cal reactions taking place. Because the process removes both 
pyritic and organic sulfur in coal, the successful scale up of the 





process would have important economic significance to the coal in- 
dustry. Even though this and other chemical processes may be 
relatively expensive and far from being commercial, the reason for 
further development is that this process may hold the promise of 
achieving much greater sulfur reduction and of producing a cleaner 
coal than other methods. This would be especially important for 
small or older power plants and industrial boilers. 
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14390 (DOE/PC/92521—T101) Production of carbon molec- 
ular sieves from Illinois coal: [Quarterly] technical report, 
September 1, 1993-November 30, 1993. Lizzio, A.A. (Illinois 
State Geological Survey, Champaign, IL (United States)); Rostam- 
Abadi, M.; Vyas, S.N. Illinois State Geological Survey, Champaign, 
IL (United States). [1994]. 23p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FC22-92PC92521. Order 
Number DE94008395. Source: OSTI; NTIS; GPO Dep. 

Carbon molecular sieves (CMS) have become an increasingly 
important class of adsorbents for use in gas separation and recov- 
ery processes. The overall objective of this project is to determine 
whether Illinois Basin coal is a suitable feedstock for the production 
of CMS and to evaluate the potential application of these products 
in commercial gas separation processes. In Phase | of this project, 
gram quantities of char were produced from IBC-102 coal in a 
fixed-bed reactor under a wide range of pyrolysis and activation 
conditions. Chars having surface areas. of 1500-2100 m*/g were 
produced by chemical activation using potassium hydroxide as the 
activant. These high surface area chars had more than twice the 
adsorption capacity of commercial molecular sieves. The kinetics of 
adsorption of various gases, i.e., O2, No, COs, CH4 and H2 on 
these chars at 25°C was studied. Several chars showed good 
potential for efficient Oo/N2, CO2/CH4, CO2/H2 and CH4/H2 sepa- 
ration; both high adsorption capacities and selectivities were 


achieved. The full potential of these materials in commercial gas 
separations has yet to be realized. In Phase Il, the optimal 
preparation conditions determined in Phase | will be applied to pro- 
duction of larger quantities of CMS in a batch fluidized-bed reactor 
(FBR) and continuous rotary tube kiin (RTK). 


14391 (DOE/PC/92521-T110) Coal combustion under con- 
ditions of blast furnace injection: [Quarterly] technical report, 
September 1—November 30, 1993. Crelling, J.C. Southern Illinois 
Univ., Carbondale, IL (United States). Dept. of Geology. [1993]. 
21p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC22-92PC92521. Order Number DE94008404. Source: 
OSTI; NTIS; GPO Dep. 

A potentially new use for Illinois coal is its use as a fuel injected 
into a blast furnace to produce molten iron as the first step in steel 
production. Because of its increasing cost and decreasing availabil- 
tty, metallurgical coke is now being replaced by coal injected at the 
tuyere area of the furnace where the blast air enters. The purpose 
of this study is to evaluate the combustion of coal during the biast 
furnace injection process and to delineate the optimum properties 
of the feed coal. This investigation is significant to the use of Illi- 
nois coal in that the limited research to date suggests that coals of 
low fluidity and moderate to high sulfur and chlorine contents are 
suitable feedstocks for blast furnace injection. This study is unique 
in that it will be the first North American effort to directly determine 
the nature of the combustion of coal injected into a blast furnace. 
This proposal is a follow-up to one funded for the 1992-1993 pe- 
riod. It is intended to complete the study already underway with the 
Armco Inc. steel company and to initiate a new cooperative study 
along somewhat similar lines with the Inland Steel Company. The 
results of this study will lead to the development of a testing and 
evaluation protocol that will give a unique and much needed under- 
standing of the behavior of coal in the injection process and prove 
the potential of Illinois coals f or such use. 


14392 (NEDO-ITE-—9112) Investigation on optimization of 
carbon dioxide processing system and effective utilization 
technique of carbon. New Energy and Industrial Technology De- 
velopment Organization, Tokyo (Japan). Mar 1992. 132p. (in 
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Japanese). Sponsored by New Energy and Industrial Technology 
Development Organization, Tokyo (Japan). Order Number 
DE94757426. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-ikebukuro, Toshima-ku, Tokyo, Japan. 

With a view to manufacture carbon material from coal and to uti- 
lize this material, the present conditions of its manufacturing 
technique and utilization, the curtailment effects of carbon dioxide, 
etc. were investigated. Polycyclic aromatic compounds may be 
used as carbon material of coal, but their effective use has not 
been realized because the separation and purification technique for 
obtaining high-purity isomers has not been developed yet. Possible 
manufacture of high-polymer material and fine chemicals having 
heat-resistance, conductivity, optical functionability of liquid crystal, 
etc. is being studied. When these materials are marketed at ten 
thousand yen/kg or so, only light-sensitive resin and carbon fibers 
manufactured at the scale of ten thousand t/year are commercial- 
ized. However, if they can be sold at a low unit price(several 
hundred yer/kg) of the conventional heat-resistant resin, the great- 
est possible demand of four million tons will cccur. Generated 
amount of carbon dioxide was compared between the case where 
coal is fueled and the case where the market exists for intermedi- 
ate products. The generated amount of carbon dioxide per ten 
thousand yen of the value added was about 1300kg and about 
200kg respectively. 18 figs., 52 tabs. 
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Refer also to citation(s) 14296, 14322, 14323, 14336, 14343, 
14361, 14368, 14386, 14411, 14434, 15900 


14393 (ANL/CHM/CP-81228) An in situ examination of the 
Fe species in the Argonne Premium Coal Samples using x-ray 
absorption spectroscopy. Wasserman, S.R.; Winans, R.E.; Car- 
rado, K.A. Argonne National Lab., IL (United States). [1994]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-940301-—20: 207. spring na- 
tional meeting of the American Chemical Society (ACS), San 
Diego, CA (United States), 13-18 Mar 1994). Order Number 
DE94007690. Source: OSTI; NTIS; GPO Dep. 

Elucidation of the inorganic materials within coals is important for 
coal processing, since these compounds may function as in situ 
catalysts for coal liquefaction. In addition, these species will have 
to be separated from the organic species prior to the use of coal 
as a fuel or chemical feedstock. In recent years, x-ray absorption 
spectroscopy (XAS) has been used to probe the trace transition 
metals which are contained within the matrix of coals, as well as 
the nitrogen and sulfur functionality within organic coal con- 
stituents. Here we present results of XAS studies, both near edge 
(XANES) and extended fine structure (EXAPS), on the iron species 
present within eight Argonne Premium Coal Samples (APCS). We 
compare the results from XAS with those previously found by 
Moessbauer spectroscopy for the Argonne premium coals. 


14394 (ANL/PCSP-93/1) Users Handbook for the Argonne 
Premium Coal Sample Program. Vorres, K.S. Argonne National 
Lab., IL (United States). Oct 1993. 207p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Order Number DE94010006. Source: OSTI; NTIS; GPO Dep. 

This Users Handbook for the Argonne Premium Coal Samples 
provides the recipients of those samples with information that will 
enhance the value of the samples, to permit greater opportunities 
to compare their work with that of others, and aid in correlations 
that can improve the value to all users. It is hoped that this docu- 
ment will foster a spirit of cooperation and collaboration such that 
the field of basic coal chemistry may be a more efficient and re- 
warding endeavor for all who participate. The different sections are 
intended to stand alone. For this reason some of the information 
may be found in several places. The handbook is also intended to 
be a dynamic document, constantly subject to change through ad- 
ditions and improvements. Please feel free to write to the editor 
with your comments and suggestions. 
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14395 (DOE/MC/10637—3679) GPGP Gasifier Optimization 
il: Task 2.2, Coal characterization by selected analytical meth- 
ods. Cisney, S.J.; Erjavec, J. North Dakota Univ., Grand Forks, 
ND (United States). Energy and Environmental Research Center. 
Dec 1993. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC21-86MC10637. Order Number 
DE94004092. Source: OSTI; NTIS; GPO Dep. 

This project was undertaken by the Energy & Environmental Re- 
search Center (EERC) for the Dakota Gasification Company (DGC) 
in order to find out if any coal chemical characteristics correlated 
with gasifier performance as measured by “Equivalent Gas Make 
per Equivalent Gasifier’ (EGM/EG). The measurements made on a 
total of 48 coal samples included ASTM proximate analysis, 
calorific (Btu) determination, sulfur analysis, ash fusion tempera- 
tures, x-ray fluorescence (XRF) analysis of the ash, and 
char-steam reactivity determination by thermogravimetric analysis 
(TGA). After Task 2.1 (which, again, only looked at six coal sam- 
ples), two measurements were found to be very promising as 
predictors of gasifier performance: (1) the energy of activation of 
the TGA char-steam reactivity tests (Ea), which had a correlation 
coefficient, R*, of 0.75 and (2) the difference between the hemi- 
and the softening temperatures in the ash fusion test, which had 
an R? of 0.80. After analyzing 42 more coal samples (for a total of 
48), the R® for E, dropped to 0.33, but it was still the highest of 
any single measurement. As for the ash fusion test, with the addi- 
tional data, the correlation of performance with the difference 
between the hemi- and softening temperatures all but disappeared 
(R? = 0.08). One new variable, the Btu value of the coal, was 
found to be almost as good a predictor of performance (R* = 0.30) 
as E,. When the two measurements were used together, they 
gave the best correlation of any two variables with EGM/EG (R* = 
0.50). Thus although numerous highly significant (statistically 
speaking) correlations were found between coal properties and 
gasifier performance, whether they are strong enough to help 
guide plant operations is yet to be determined. 


14396 (DOE/PC/89663—-T12) Development of a Coal Quality 
Expert: Final technical progress report No. 14, [July— 
September 1993]. CQ, Inc., Homer City, PA (United States). 17 
Jan 1994. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC22-90PC89663. Order Number 
DE94009701. Source: OSTI; NTIS; GPO Dep. 

This is the fourteenth Technical Progress Report, describing work 
performed under DOE Contract No. DE-FC22-90PC89663, “Devel- 
opment of a Coal Quality Expert.” The contract is a Cooperative 
Agreement between the US Department of Energy, CQ inc., and 
ABB Combustion Engineering, Inc. This report covers the period 
from July 1 through September 30, 1993. Five companies and five 
host utilities have teamed with CQ Inc. and ABB/CE to perform the 
work on this project. The work falls under DOE’s Clean Coal Tech- 
nology Program category of “Advanced Coal Cleaning.” The 
51-month project will provide the utility industry with a PC expert 
system to confidently and inexpensively evaluate the potential for 
coal cleaning, blending, and switching options to reduce emissions 
while producing lowest cost electricity. Specifically, this project will: 
(1) Enhance the existing Coal Quality Information System (CQIS) 
database and Coal Quality Impact Model (CQIM) to allow confident 
assessment of the effects of cieaning on specific boiler cost and 
performance; and (2) develop and validate a methodology, Coal 
Quality Expert (CQE) which allows accurate and detailed predic- 
tions of coal quality impacts on total power plant capital cost, 
operating cost, and performance based upon inputs from inactive 
bench-scale tests. 


14397 


(DOE/PC/89785-16) The single electron chemistry of 
coals: [Quarterly] report, July 1-September 30, 1993. Larsen, 
J.W.; Rothenberg, S.E. Lehigh Univ., Bethlehem, PA (United 
States). Dept. of Chemistry. [1993]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-89PC89785. 
Order Number DE94009726. Source: OSTI; NTIS; GPO Dep. 


Tetracyanoethylene (TCNE) and  Tetracyanoquinodimethane 
(TCNQ) were used earlier in an attempt to determine the single 
electron donating ability of aromatic groups in coals. The extent of 
electron transfer from coals to these compounds was measured by 
determining the frequency shift of the nitrile stretching bands in the 
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Diffuse Reflectance (DR) infrared spectra. Our addition to this work 
will be to study the interactions of coals, such as Illinois No. 6, with 
TCNE. We will determine whether a Diels-Alder reaction or other 
addition reactions are occurring. 


14398 (DOE/PC/90284—12) Molecular accessibility in sot 
vent swelled coals: Quarterly report, [September—November, 
1993]. Kispert, L.D. Alabama Univ., University, AL (United States). 
Dept. of Chemistry. Nov 1993. 7p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG22-90PC90284. 
Order Number DE94008381. Source: OST!; NTIS; GPO Dep. 

This quarter, experiments were performed on the use of binary 
swelling solvents in molecular accessibility in coal conversion. 
These experiments consisted of accessibility measurements of spin 
probe Vil (TEMPAMINE) in Toluene swelled Illinois No. 6 APCS 
coal. The toluene was spiked with amounts of pyridine which 
ranged in concentration from 500 ppm to 10%. The experiments 
were done in triplicate to gain information about the experimental 
error involved in the procedure. It was shown that oscillations oc- 
cur in the concentration of spin probe retained as the amount of 
pyridine that is added to the swelling solvent is increased. These 
oscillations decrease in intensity as the concentration of pyridine in 
the solvent solution is increased up to 2% pyridine (0.2mLs pyri- 
dine in 10mLs toluene). From a 2% pyridine concentration to a 5% 
concentration, there is no significant change in the retention of spin 
probe Vil. An increase in retention is observed when the concentra- 
tion of pyridine is increased to 6% and 7% successively, followed 
by a large decrease at 8% and 9% pyridine. The largest changes 
in spin probe retention are observed for concentrations of pyridine 
less than 0.5%. A three fold increase in spin probe retention is ob- 
served upon the addition of 500 ppm pyridine in the toluene 
swelling solvent, which indicates that small amounts of a strong 
swelling solvent could be used to improve molecular accessibility 
91% in coals swelled in an otherwise weak swelling solvent. 


14399 (DOE/PC/30365-T13) Fundamental mechanisms in 
flue gas conditioning: Quarterly report, October 1993— 
December 1993. Snyder, 1T.R. Southern Research _Inst., 
Birmingham, AL (United States). 19 Jan 1994. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
91PC90365. Order Number DE94008722. Source: OSTI; NTIS; 
GPO Dep. 

We are investigating two key phenomena in our pilot-scale tests. 
The first is the ability of flue gas humidification to increase ash co- 
hesivity through the creation of liquid bridges between particles 
collected in a fabric filter. Increasing cohesivity through the devel- 
opment of liquid bridges was demonstrated in our laboratory 
measurements of tensile strength and uncompacted bulk porosity, 
and in filtration studies performed for DOE/PETC under an earlier 
contract. With the range of coals that will be fired in Southern Re- 
search Institute’s Coal Combustion Facility (CCF), filtration tests 
should verify how different fly ashes react to water conditioning in 
actual flue gas environments. The CCF provides a valuable test lo- 
cation for our studies. We are drawing a slipstream of flue gas and 
entrained fly ash particles during several different CCF tests. Dur- 
ing the first six months of 1994, the CCF will be burning (in fuel 
evaluation tests and corrosion tests) a number of different coals. 
The variety of coals that will be burned at the CCF represents a 
valuable opportunity to compare the effects of adsorbed water on 
the behavior of different types of fly ashes. The second phenome- 
non we pian to study is the electrostatic reentrainment of 
previously collected ash particles in an ESP. We have prepared a 
small ESP for use in these examinations. Our laboratory studies 
have shown the effects that relative humidity can have on the 
forces (resistivity, cohesivity, and tensile strength) that hold the col- 
lected ash on the grounded ESP plate. Our laboratory studies, 
literature review, and our review of field experiences indicated that 
severe reentrainment can occur when these three forces have 
been modified by changes in flue gas temperature and/or water 
content. Therefore we will be intentionally modifying these factors 
in order to induce this type of electrostatic reentrainment. 


14400 (DOE/PC/92521-T121) VHF EPR quantitation and 
speciation of organic sulfur in coal: Technical report, Septem- 
ber 1, 1993-November 30, 1993. Clarkson, R.B. (Illinois Univ., 
Urbana, IL (United States)); Belford, R.L. Illinois Dept. of Energy 





and Natural Resources, Springfield, IL (United States). [1993]. 14p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC22-92PC92521. Order Number DE94008415. Source: 
OST; NTIS; GPO Dep. 

Over the last few years, we have developed a non-destructive 
technique called Very High Frequency Electron Paramagnetic Res- 
onance (VHF-EPR) that is proving to be a practical and very 
sensitive analytical method for the organic sulfur in coal. Already, 
although still under development, the technique rapidly can quantify 
organic sulfur, and perhaps provide information on organic oxygen 
and nitrogen, in typical Illinois coals. At this stage, the precision is 
not well enough calibrated, and specificity for particular species 
needs more development. This year’s proposal outlined a 12 month 
work plan designed to improve and extend the utility of VHF-EPR. 
Two main goals of the work are: (1) refinement and calibration of 
organic sulfur analysis, in coals of differing rank, over a concentra- 
tion range from 0.1% to 5%, and (2) better utilization of VHF-EPR 
coal spectral data for sulfur speciation. This quarter, goal (1) is be- 
ing pursued; results will be ready to describe in a future report. 
Meanwhile, work toward goal (2) has produced detailed information 
about the VHF-EPR spectral behavior of several comparison com- 
pounds — sulfur — containing thiophenic fused-ring molecules. 


14401 (DOE/PC/92521-T122) Chlorine in coal and its rela- 
tionship with boiler corrosion: Technical report, September 
1—November 30, 1993. Lytle, J.M (and others); Ruch, R.R.; Chou, 
C.L. Illinois Dept. of Energy and Natural Resources, Springfield, !L 
(United States). [1993]. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FC22-92PC92521. Order Num- 
ber DE94008416. Source: OSTI; NTIS; GPO Dep. 

Limited literature and use history data have suggested that some 
high-chiorine Illinois coals do not cause boiler corrosion while ex- 
tensive data developed by the British correlate corrosion with 
chlorine content and other parameters of coal and boiler. Providing 
concrete scientific evidence to explain the variations in corrosivity 
of the high-chlorine coals and supporting the premise that high 
chlorine Illinois coals do not cause corrosion will help relieve mar- 
ket concerns and increase usage of these coals. The differences in 
corrosivity in coals may be due to the coal properties, to coal 
blends, or to the boiler parameters in which they were burned. The 
goals of this study focus on these coal properties. They are: (1) to 
determine the forms of chlorine and other chemical components 
(mineral, major, minor, and trace elements) in coals which have 
been reported to behave differently with respect to corrosion prob- 
lems during combustion; (2) to determine the evolution profiles of 
chlorine-containing compounds in coals during pyrolysis and oxida- 
tion; and (3) to examine the behavior of Cl-, S-, N-, containing 
compounds in coal during pyrolysis. 


14402 (DOE/PC/92521-T124) Characterization of coal parti- 
cles using rule base on-line image analysis: Technical report, 
September 1—November 30, 1993. Yen, S.C.M. (Southern Illinois 
Univ., Carbondale, IL (United States)); Chu, P.T.C. Illinois Dept. of 
Energy and Natural Resources, Springfield, IL (United States). 
[1993]. 19p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC22-92PC92521. Order Number 
DE94008418. Source: OSTI; NTIS; GPO Dep. 

Different materials in coal reflect light in a different manner and, 
therefore, can be identified based on their image of light reflectance 
characteristics (i.e. shade of gray). Furthermore, liberated and non- 
liberated pyrite particles are surrounded by media of different 
shades of gray. With these two pieces of information, the degree of 
pyrite liberation and the degree of purity of coal macerals can be 
analyzed through a computer program. Ultimately, this image anal- 
ysis computer program will acquire and analyze different frames of 
coal image automatically without any intervention of an operator. 
During the past year, an in depth database of the light reflectance 
characteristics of different materials of coal has been established. 
This process is still being continued to extend the database of coal 
images. In addition, during this quarter, the particle recognition al- 
gorithm of the image processing program has been established. 
This particle recognition algorithm is based on the gray level band- 
width data (AG) developed in the previous study. 
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14403 (DOE/PC/92526-T5) Rheology of coal-water slurries 
prepared by the HP roll mill grinding of coal: Quarterly techni- 
cal progress report No. 5, September 1-November 30, 1993. 
Fuerstenau, D.W. California Univ., Berkeley, CA (United States). 
Dec 1993. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-92PC92526. Order Number 
DE94009713. Source: OSTI; NTIS; GPO Dep. 

Research conducted during the Fifth Quarterly was aimed at the 
evaluation of the effect of a cationic surfactant, TMAE, on the rhe- 
ology of coal suspensions and delineation of the effects of anionic, 
cationic and nonionic surfactants on the aggregation stability of 
Pittsburgh No. 8 coal-water slurries. The purpose of these studies 
was to improve the understanding of the behavior of coal-water 
slurries in the presence of chemical additives. 


14404 (DOE/PC/92527-T4) Hindered diffusion of coal liq- 
uids: Quarterly report No. 4, June 18, 1993-September 17, 
1993. Tsotsis, T.T. (University of Southern California, Los Angeles, 
CA (United States). Dept. of Chemical Engineering); Sahimi, M.; 
Webster, |.A. University of Southern California, Los Angeles, CA 
(United States). Dept. of Chemical Engineering. [1993]. 26p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG22-92PC92527. Order Number DE94009700. Source: OSTI; 
NTIS; GPO Dep. 

The design of industrial catalysts requires that the diffusivity of 
the reacting species within the catalyst be accurately known. 
Nowhere is this more important than in the area of coal liquefaction 
and upgrading of coal liquids. In this area one is faced with the 
task of processing a number of heavy oils, containing metals and 
other contaminants, in a variety of process dependent solvents. It 
is important, therefore, on the basis of predicting catalyst activity, 
selectivity, and optimizing reactor performance, that the diffusivities 
of these oil species by accurately known. It is the purpose of this 
project to provide a correct concept of coal asphaltenes by careful 
and detailed investigations of asphaltene transport through porous 
systems under realistic process temperature and pressure condi- 
tions. The experimental studies will be coupled with detailed, 
in-depth statistical and molecular dynamics models intended to 
provide a fundamental understanding of the overall transport mech- 
anisms. The project is of both experimental and theoretical nature 
and is divided into a number of tasks. Experimental tasks cover 
measuring asphaltene diffusivity in: model catalysts under realistic 
temperature and pressure conditions; sol-gel ceramic membranes; 
and model and real membranes under reactive conditions. Theoret- 
ical tasks include: study of hindered transport in a single pore; 
transport and reaction in networks of interconnected pores; Monte 
Carlo and molecular dynamics simulations; dilute simulations; low 
density diffusion with adsorption desorption; role of intramolecular, 
intermolecular and surface forces-accounting for aggregation and 
delamination phenomena; and molecular dynamics simulations. 


14405 (DOE/PC/93223-T1) Surface properties of photo- 
oxidized bituminous coals: Technical progress report, 
September—November 1993. Mitchell, G.; Davis, A. Pennsylvania 
State Univ., University Park, PA (United States). Coal and Organic 
Petrology Labs. Dec 1993. 11p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG22-93PC93223. Order 
Number DE94008368. Source: OSTI; NTIS; GPO Dep. 

Five of the eight coals to be studied in this project have been se- 
lected on the basis of economic importance as well as geologic 
and chemical histories. Plans have been initiated to collect the first 
sample, a Pittsburgh seam coal from southwestern Pennsylvania. 
However, we have as yet not received permission from the mine to 
collect our working face sample. In addition, preliminary work was 
completed on development and testing of a procedure to photo- 
oxidize vitrinite containing coal blocks using the optical microscope. 


14406 (ETDE/JP-mf-94757361, pp. 8-16) Studies on cata- 
lysts for coal liquefaction. Takehira, K. (National Institute of 
Materials and Chemical Research, Tsukuba (Japan)). New Energy 
and Industrial Technology Development Organization, Tokyo 
(Japan). Sep 1993. 203p. In Japan’s sunshine project. 17.: 1992 
annual summary of coal liquefaction and gasification. Order Num- 
ber DE94757361. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 
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This report describes the achievement of research and develop- 
ment of coal liquefaction technologies in the Sunshine Project for 
FY 1992, regarding the catalysts for coal liquefaction. Characteris- 
tics, reaction mechanism and utilization system of catalysts for coal 
liquefaction are discussed. For the study on characteristics of cata- 
lysts, hydrogenation and hydrocracking activities of tungsten sulfide 
catalysts and regeneration of Ni-W catalysts used for hydrotreating 
coal-derived oils were investigated. It was found that catalytic func- 
tions of W catalysts are superior to those of Mo catalysts. It Was 
also shown that the regenerated Ni-W catalysts are available for 
practical use in upgrading of coal-derived oils. For the study on re- 
action mechanism of catalysts, hydrocracking of hexane-soluble 
fraction and structures of PSU (process supporting unit) recycle 
solvents were investigated. Furthermore, for the study on utilization 
system of catalysts, preparation of iron sulfide particles as catalyst 
for coal liquefaction and observation of coal by means of inter- 
atomic force microscopy are presented. The morphological changes 
of coal surface during solvent swelling are illustrated. 8 figs. 


14407 (ETDE/JP-mf-94757361, pp. 17-29) Basic studies on 
coal liquefaction reaction, reforming and utilization of liquefac- 
tion products. Shiraishi, M. (National Institute for Resources and 
Environment, Tsukuba (Japan)). New Energy and Industrial Tech- 
nology Development Organization, Tokyo (Japan). Sep 1993. 203p. 
In Japan’s sunshine project. 17.: 1992 annual summary of coal liq- 
uefaction and gasification. Order Number DE94757361. Source: 
OSTI; NTIS; Available from New Energy and Industrial Technology 
Development Organization, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 

This report describes the achievement of research and develop- 
ment of coal liquefaction technologies in the Sunshine Project for 
FY 1992, regarding the coal liquefaction reaction, reforming and 
utilization of liquefaction products. For the fundamental study on 
coal liquefaction reaction, were investigated effect of asphaltene in 
petroleum residue on coprocessing, pretreatment effect in copro- 
cessing of Taiheiyo coal and tarsand bitumen using oil soluble 
catalyst, solubilization and liquefaction of Taiheiyo coal at mild con- 
ditions with the aid of super acid, and flash hydropyrolysis of finely 
pulverized swollen coal under high hydrogen pressure. On the 
other hand, for the study on hydrotreatment of coal derived liquid, 
were investigated catalytic hydroprocessing of Wandoan coal liq- 
uids, production of gasoline from coal liquids by fluid catalytic 
cracking, solvent extraction of phenolic compounds from coal lig- 
uids, and separation of hetero compounds in coal liquid by means 
of high pressure crystallization. Further progress in these studies 
has been confirmed. 9 figs., 6 tabs. 


14408 (ETDE/JP-mf-94757361, pp. 30-36) Basic research 
on initial stage of coal liquefaction. Hirosue, H. (Government In- 
dustrial Research Institute, Kyushu, Saga (Japan)). New Energy 
and industrial Technology Development Organization, Tokyo 
(Japan). Sep 1993. 203p. In Japan’s sunshine project. 17.: 1992 
annual summary of coal liquefaction and gasification. Order Num- 
ber DE94757361. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 

This report describes the achievement of research and develop- 
ment of coal liquefaction technologies in the Sunshine Project for 
FY 1992, regarding the initial stage of coal liquefaction. Initial reac- 
tion of coal liquefaction has been analyzed by using reaction rate. 
The degree of conversion of coal to preasphaltene in the course of 
heating was evaluated with rate constant and heating curve. The 
conversion yield of Illinois coal to preasphaltene in the course of 
heating was calculated to 9.4%, which was significantly different 
from the measured value of 17%. This discrepancy was considered 
to be caused by insufficiency in determining the rate constant. The 
change of chemical structure of coal in the preheater was investi- 
gated by the solid state high resolution NMR (nuclear magnetic 
resonance) spectroscopy. As a result, it was shown at the initial 
stage of liquefaction that the solubilized components consist of 
molecules with substituents such as alkyl chains, and the unsolubi- 
lized components consist of molecules with high aromaticity. 
Furthermore, it was suggested that the preheat treatment in the 
two-stage liquefaction is more advantageous than the one-stage 
liquefaction. 8 figs., 3 tabs. 
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14409 (ETDE/JP-mf-94757361, pp. 188-191) Coal selection 
for conversion. Ueda, S. (New Energy and Industrial Technology 
Development Organization, Tokyo (Japan)). New Energy and In- 
dustrial Technology Development Organization, Tokyo (Japan). Sep 
1993. 203p. In Japan’s sunshine project. 17.: 1992 annual sum- 
mary of coal liquefaction and gasification. | Order Number 
DE94757361. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan. 

This report describes the achievement of research on the coal 
selection for conversion in the Sunshine Project for FY 1992. In 
this research, an impact of coal properties on the coal utilization, 
hydrogenation characteristics of some Chinese coals, and coal re- 
sources in the Huntry and Greymouth coalfields, New Zealand 
were investigated. When liquefaction plant, gasification plant for 
power and steam supply, and gasification plant for hydrogen pro- 
duction are integrated, the following three cases are discussed 
concerning the feed coals; a case only coal A is fed to liquefaction 
and gasification plants, a case coal A is fed to liquefaction plant 
and another coal B is fed to gasification plants, and a case coal A- 
1 is separated from coal A through certain cleaning method to feed 
to liquefaction plant and remained coal A-2 is fed to gasification 
plants. In such cases, it was suggested that coal properties and 
hydrogenation characteristics play an important role. On the other 
hand, correlations between properties of some Chinese coals and 
their hydrogenation characteristics are illustrated, to obtain a corre- 
lation coefficient of 0.912 for oil yield. 1 fig., 2 tabs. 


14410 (NEI-DK-1458) Determination and correlation of 
coal data: Multivariate analysis. Energiministeriets Forskningsud- 
valg for produktion og fordeling af el og varme. Braendsler og 
forbraendingsteknik, | Energiministeriets Forskningsudvalg for 
produktion og fordeling af el ca varme. Braendsler og forbraending- 
steknik. Rosenberg, P.; Thomsen, E. Danmarks Geologiske 
Undersoegeiske, Copenhagen (Denmark). Aug 1993. 81p. Contract 
EM-1323/87-16. Order Number DE94756754. Source: OSTI; NTIS. 

EFP-87. 

The scope of the project, entitled "Determination and Correlation 
of Coal Data’, was to investigate the combustion reactivity of coals 
as measured by different laboratory scale methods, and if possible 
correlate these with basic coal parameters. Through correlation of 
advanced and more simplistic methods, the project aim was to de- 
pict methods that could improve the understanding and prediction 
of coal char burnout in pulverized coal fired power plant boilers. It 
has been demonstrated that a valid statistical model can be cre- 
ated from the present span of variables, and within the variance 
covered by the eight coals included. The study has limited the 
numbers of variables needed to predict the char burnout and if 
more coals were included, the number of variables could have 
been reduced further, without loosing the predictive ability of the 
models. The statistical analysis has shown interesting characteris- 
tics and correlations, especially with respect to the southern 
hemisphere coals with respect to their inertinite constituents. The 
study has further shown that a simple classification or understand- 
ing of coal composition cannot be applied, and that further 
research must be conducted in that respect. To validate the 
present models, it is recommended to perform tests with represen- 
tative coals actually used in the power plants. It is recommended 
that the present limited database is extended in order to cover a 
wider range of coal types used in Danish power piants. This would 
ensure that more universally applicable and statistical valid meth- 
ods would be made available to the power plants, in order to 
provide simple tools for rapid and inexpensive prediction of the 
burning behavior of the various coals. (EG) (10 refs.) 
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14411 (DOE/MC/25185-3706) Solid waste sampling and 
distribution project: Final technical report. Energy and Environ- 
mental Research Corp., Irvine, CA (United States). 29 Oct 1993. 
196p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC21-88MC25185. Order Number DE94009393. 
Source: OSTI; NTIS; GPO Dep. 





The United States Department of Energy (DOE) established a 
Waste Management Program within the Office of Fossil Energy. A 
key goal of this program is to ensure that waste management 
issues do not become obstacles to the commercialization of ad- 
vanced coal utilization technologies. In achieving this goal, the 
Waste Management Program identifies various emerging coal 
utilization technologies and performs comprehensive characteriza- 
tions of the waste streams and products. The characterizations 
include engineering assessments to define waste streams of inter- 
est/potential concern, field studies to collect samples of the waste, 
and complete chemical analysis of the collected samples. Energy 
and Environmental Research Corporation (EER) was selected to 
perform the site selection and the sampling aspects of five (5) of 
these facilities. The current EER contract consists of two interre- 
lated efforts: site selection and waste sampling. Detailed sample 
analysis is being conducted under another DOE contract. The pri- 
mary objectives of the site selection and sampling effort are listed: 
(1) Survey sites at which advanced fossil energy combustion tech- 
nologies are being operated, and identify five sites for sampling. 
Priority should be given to DOE Clean Coal Technology (CCT) Pro- 
gram Sites. (2) Identify candidate solid waste streams in advanced 
coal utilization processes likely to present disposal problems and 
prioritized them for sampling at selected sites. (3) Contact site per- 
sonnel for site access, sample the streams representatively and 
document them according to established methodology and known 
process conditions; and (4) Distribute the samples to DOE's Mor- 
gantown Energy Technology Center or their representatives for 
analysis and report on the site visit. 


14412 (DOE/PC/90548-T11) LIFAC Sorbent Injection Desul- 
turization Demonstration Project: Quarterly report No. 12, 
July-September 1993. LIFAC North America, Inc., Pittsburgh, PA 
(United States); ICF Kaiser Engineers, Inc., Pittsburgh, PA (United 
States); Tampella Power, Marietta, GA (United States). [1993]. 16p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC22-91PC90548. Order Number DE94008715. Source: 
OSTI; NTIS; GPO Dep. 

In December 1989, the U.S. Department of Energy selected 13 
projects for funding under the Federal Clean Coal Technology Pro- 
gram (Round Ill). One of the projects selected was the project 
sponsored by LIFAC North America, (LIFAC NA), titled “LIFAC Sor- 
bent Injection Desulfurization Demonstration Project.” The LIFAC 
technology uses upper-furnace limestone injection with patented 
humidification of the flue gas to remove 75-85% of the sulfur diox- 
ide (SOz) in the flue gas. The host site for this $22 million, 
three-phase project is Richmond Power and Light's Whitewater 
Valley Unit No. 2 in Richmond, Indiana. The three project phases 
are: (1) Design; (2A) Long Lead Procurement; (2B) Construction; 
and (3) Operations. The design phase began on August 8, 1990 
and was scheduled to last six months. Phase 2A, long lead pro- 
curement, overlaps the design phase and was expected to require 
about four months to complete. The construction phase was then 
to continue for another seven months, while the operations phase 
was scheduled to last about twenty-six months. In November 1990, 
after a ten (10) month negotiation period, LIFAC NA and the U.S. 
DOE entered into a Cooperative Agreement for the design, con- 
struction, and demonstration of the LIFAC system. This report is 
the twelfth Technical Progress Report covering the period July 1, 
1993 through the end of September 1993. Due to the power plant's 
planned outage in March 1991, and the time needed for engineer- 
ing, design and procurement of critical equipment, DOE and LIFAC 
NA agreed to execute the Design Phase of the project in August 
1990, with DOE funding contingent upon final signing of the Coop- 
erative Agreement. 


14413 


(DOE/PC/91295-T9) A novel, integrated treatment 
system for coal waste waters: Quarterly report, June 2, 1993— 
September 1, 1993. Wang, H.Y.; Srinivasan, K.R. Michigan Univ., 
Ann Arbor, MI (United States). Dept. of Chemical Engineering. 


[1993]. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-91PC91295. Order Number 
DE94009134. Source: OSTI; NTIS; GPO Dep. 

The aims of this study are to develop, characterize and optimize 
a novel treatment scheme that would be effective simultaneously 
against the toxic organics and the heavy metals present in coal 
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conversion waste waters. In this report, the following findings have 
been reported and discussed. Acid-base titration of Duomeen-T 
(DT), a diamine surfactant, that has been used in this study to 
modify smectite surfaces to form smectite-DT complexes has been 
undertaken. In aqueous medium containing 5% by volume iso 
propy! alcohol (IPA), DT shows a broad distribution of pKa with a 
mean value of 7.55. This finding suggests that DT is a much 
weaker base than a typical diamine and helps explain the fact that 
Cu(II) adsorbs specifically onto DT with maximal affinity in the pH 
range 7.2-7.5. Electrokinetic sonic amplitude (ESA) measurements 
on DT-smectite complexes also reveal that the mean pKa of the 
adsorbed DT is around 7.0. This finding supports our earlier obser- 
vations that Cu(II) and Cd(Il) cations bind strongly through specific 
interaction to DT-smectite surface in the pH range 7.0-8.0. Our re- 
sults also show that DT is fully protonated at pH 4.5, and it is at 
this pH that Cr(Vl) is maximally adsorbed as counterions to the 
DT-smectite surface. These and our earlier results provide a firm 
basis to conclude that a heterogeneous mixture of diamine surfac- 
tants can be used to adsorb and desorb cationic and anionic heavy 
metals from their respective aqueous solutions as a function of the 
soiution pH. 


14414 (DOE/PC/91347-T6) Combined SO,/NO, control via 
SOXAL™ process: An electrodialytic regenerative wet scrub- 
bing process: Final technical report. Denker, C.-M. AQUATECH 
Systems, Warren, NJ (United States). 30 Dec 1993. 190p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC22-91PC91347. Order Number DE94009053. Source: OSTI; 
NTIS; GPO Dep. 

This report describes the six-month, three megawatt equivalent 
demonstration of the SOXAL™ flue gas control process. AlliedSig- 
nal began operation of the process in January 1993 at Niagara 
Mohawk’s Dunkirk coal-fired steam station. The US Department of 
Energy’s Pittsburgh Energy Technology Center sponsored the 
project. Niagara Mohawk Power Corporation, the Empire State 
Electric Energy Research Corporation (ESEERCO) and the New 
York State Energy Research and Development Authority (NY- 
SERDA) provided additional funding. The project successfully 
demonstrated absorption of sulfur dioxide and concurrent regenera- 
tion of sodium-based scrubbing liquor via bipolar membrane 
electrodialysis. Additionally, the project demonstrated sulfur dioxide 
removal efficiency of greater than 98%. Both the absorption and 
regeneration processes were proven to be both reliable and con- 
trollable. These processes were successfully operated in both 
continuous and decoupled modes of operation, which provides sub- 
stantial flexibility for power plant operators to perform maintenance, 
follow variable loads, and utilize off-peak power for regeneration. 


14415 (DOE/PC/92521-T107) Plant response to FBC waste- 
coal siurry solid mixtures: [Quarterly] technical report, 
September 1—November 30, 1993. Darmody, R.G. (Illinois Univ., 
Urbana, IL (United States)); Dunker, R.E.; Dreher, G.B.; Roy, 
W.R.; Steel, J.D. Illinois Univ., Urbana, IL (United States). [1994]. 
11p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC22-92PC92521. Order Number DE94008401. Source: 
OSTI; NTIS; GPO Dep. 

The goal of this project is to test the feasibility of stabilizing coal 
slurry solids (CSS) wastes by directly seeding plants into the 
waste. This is not done conventionally because the waste can gen- 
erate toxic amounts of sulfuric acid. Our approach is to neutralize 
the potential acidity by mixing fluidized bed combustion (FBC) 
waste into the slurry. If successful, this approach would both help 
dispose of FBC wastes while providing a more economical slurry 
stabilization technique. The project involves growing forage plants 
in CSS-FBC mixtures in the greenhouse. This is the first quarter of 
the project. We have designed the experiment, secured green- 
house space, purchased the seeds, collected and dried the FBC 
and CSS samples. The samples represent a typical range of prop- 
erties. We retrieved two FBC and two CSS samples. One CSS 
sample appears to have a higher pyrite content than the other. 


14416 (DOE/PC/92536-T5) Oxidation of phenolics in su- 
percritical water: Quarterly technical progress report, June 1, 
1993—August 31, 1993. Savage, P.E. Michigan Univ., Ann Arbor, 
MI (United States). Dept. of Chemical Engineering. [1993]. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract FG22-92PC92536. Order Number DE94009133. Source: 
OSTI; NTIS; GPO Dep. 

An environmental hazard associated with coal liquefaction and 
gasification is the generation of aqueous waste streams containing 
phenolics and carcinogenic organics such as polynuclear aromat- 
ics. Oxidation in supercritical water (SCW) is an emerging 
technology for the ultimate destruction of phenolics and other 
organics in waste water streams. SCW oxidation involves the oxi- 
dation of organics in an aqueous medium at temperatures between 
400—650°C and pressures around 250 atm. These conditions ex- 
ceed the thermodynamic critical point of water, hence the water is 
said to be supercritical. Wastes can be converted by SCWO to be- 
nign products: carbon is converted to CO2, hydrogen to H20, and 
nitrogen to No or N2O (but not NOx). The objective of this project 
is to oxidize selected phenolics in SCW and then determine the re- 
action kinetics (rate constants, reaction orders, activation energies) 
and the reaction pathways. These reaction fundamentals can then 
be used to evaluate, design, optimize, and control coal-conversion 
waste water treatment processes based on SCW oxidation. Our 
work to date has focused on the oxidation of o-cresol in SCW. We 
have explored the effects of temperature, pressure, and the con- 
centrations of cresol, oxygen and water. 


14417 (ECN-C—93-063) Status review on membranes. Rib- 
berink, J.S. Netherlands Energy Research Foundation (ECN), 
Petten (Netherlands). Dec 1993. 30p. Project EC JOULE Il 92-CT- 
0185. Order Number DE94753904. Source: OSTI; NTIS; Available 
from the library of the Netherlands Energy Research Foundation 
(ECN), P.O. Box 1, 1755 ZG Petten (Netherlands). 

Coal is considered to play an important role in the future world 
energy system. The Integrated Gasification Combined Cycle 
(IGCC) is an efficient, clean way to convert coal into electricity. In 
the JOULE |! CT-92-0185 project of the European Community two 
variants of IGCC with CO2 removal are investigated. The task of 
the Netherlands Energy Research Foundation ECN is to evaluate 
the possibilities of using membranes for CO, removal from IGCC 
power plants. The first phase of ECN’s task is reported here. 
Based on the title status the preliminary designing of membrane 
modules for CO, removal from IGCC power plants will be carried 
out eventually. The status review comprises a short description of 
the membrane history, membrane preparation techniques, gas 
transport mechanisms and the world membrane market, a general 
overview of gas separation and gas absorption membranes, plus a 
more detailed description per type of membrane. The membrane 
types are polymer, ceramic, glass, metal, carbon, and gas absorp- 
tion membranes. 4 figs., 8 tabs., 59 refs. 


14418 (EDF-93-NB-00121) Stage of development of flue 
gas treatment processes for coal-fired power plants. Tran, A.N. 
Electricite de France (EDF), 92 - Clamart (France). Dec 1992. 3p. 
(In French). Order Number DE94749208. Source: OSTi; NTIS (US 
Sales Only). 

There are today a large number of processes around the world 
for flue gas treatment aimed at desulfurization and denitrification of 
gaseous releases from fossil fuel power plants. These processes 
are at various stages of development and offer pollutant retention 
rates which can vary between 30 and 95% (or even more). Their 
manufacturers are as numerous, and each has specific experience 
of one or more processes. This memorandum summarizes most 
flue gas treatment processes, either in commercial or in developing 
stages which have been installed around the world. The most 
widely used flue gas desulfurization (FGD) processes are limestone 
wet type with gypsum or other by-product (36% and 23% respec- 
tively of the total FGD installed capacity). From 1990 to 2000, the 
total FGD capacity should rise from 132 GWe to 200 GWe (+51%). 
75 manufacturers have been surveyed, of which 34 have equipped 
power plants of between 250 and 600 MWe, and 18 have 
equipped power plants greater than 600 MWe. For denitrification, 
the selection catalytic reduction (SCR) processes represent 95.5% 
of the flue gas denitrification installed capacity. This total capacity 
should rise from 40,800 MWe to 58,800 MWe (+44%) from 1990 to 
2000. Of the 40 manufacturers surveyed, 11 have equipped units 
of power between 250 and 600 MWe, and 8 have equipped units 
in excess of 600 MWe. Combined SO2/deNOx processes are in 
developing stages. The few plants operating at full commercial 
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scale represent 0.2% of the flue gas treatment total capacity in 
1989. It should roughly double by the year 2000 (up from 400 
MWe to 730 MWe). To date, only one manufacturer has installed a 
large capacity unit (300 MWe). (author). 
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14419 (DOE/EA-0905) Proposed Gasification Product im- 
provement Facility at the Fort Martin Power Station, Maidsville, 
West Virginia: Environmental assessment. USDOE Morgantown 
Energy Technology Center, WV (United States). Mar 1994. 80p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94009552. Source: OSTI; NTIS; GPO Dep. 

The Morgantown Energy Technology Center of the US Depart- 
ment of Energy proposes to construct and operate a Gasification 
Product Improvement Facility (GPIF) at the existing Fort Martin 
Power Station (FMPS) north of Morgantown, West Virginia. The 
GPIF would use coal and limestone for sulfur retention to produce 
a clean fuel gas that would be combusted to provide steam for 
electrical generation in Unit 2 of the coal-fired, two-unit Fort Martin 
Power Station (FMPS). The proposed project is needed to develop 
and demonstrate advanced technologies for gasification of coal and 
to enhance commercialization of this advanced technology. Phase 
1 includes the construction and demonstration of a gasifier and the 
burning of the product fuel (coal) gas to produce steam for electri- 
cal power generation by the FMPS. In the optional Phase 2, a hot 
gas desulfurization and sulfur recovery system for cleaning the 
product fuel gas from the gasifier would be constructed and demon- 
strated during continued gasifier operation. The GPIF is expected 
to produce a clean fuel gas while emitting minimal quantities of 
criteria pollutants, trace metals, and other pollutants. This environ- 
mental assessment describes the proposed action and discusses 
the actions potential impacts on air quality, land use, water quality, 
biological resources, and socioeconomic and culture resources. 


14420 (DOE/MC/30097-3516) Air quality assessment and 
control, Task 2.0: Semi-annual report, March 1—June 30, 1993. 
Miller, S.J.; Laudal, D.L.; Heidt, M.K. North Dakota Univ., Grand 
Forks, ND (United States). Energy and Environmental Research 
Center. Jul 1993. 23p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC21-93MC30097. Order Number 
DE94000046. Source: OSTI; NTIS; GPO Dep. 

Emissions of fine particles are of concern because these parti- 
cles can be deposited in the lower respiratory system through 
normal breathing. The potential problem is further compounded be- 
cause hazardous trace elements, such as selenium and arsenic, 
are known to be concentrated on such fine particles. Contro! de- 
vice removal efficiency is lowest for respirable particles, so the 
potentially most hazardous particles from coal combustion are col- 
lected with the lowest removal efficiency. Therefore, a current need 
exists to develop superior, but economical, methods to control 
emissions of air toxic particulate matter. One approach is to model 
the relationships between the cohesive properties of fly ash and 
particulate collector performance in electrostatic precipitators 
(ESPs) and fabric fitters. In ESPs, a balance between good dust 
release and minimum redispersion must be achieved for optimum 
ESP fine-particle collection efficiency. To achieve high fine-particle 
collection efficiency with fabric filters, the large pores in the fabric 
must be adequately bridged, and reentrainment must be kept to a 
minimum while still allowing for adequate dust cake release. How- 
ever, the defining relationships between cohesive dust properties 
and particulate collector performance have not been adequately 
developed. Therefore, the goal of the Fine Particulate Control 
project is the development of methods to measure the cohesive 
strength and reentrainment potential of fly ashes and to model 
emissions of fine particles based on these measurements. A long- 
term project goal is to develop the models to the point where they 
can be used to help design particulate control devices for the low- 
est level of fine-particle emissions at a reasonable cost. 


14421 (SAND-94-0291C) Environmentally motivated track- 
ing of geologic layer movement during bench blasting using 
discrete element methods. Preece, D.S. (Sandia National Labs., 





Albuquerque, NM (United States)); Scovira, D.S. Sandia National 
Labs., Albuquerque, NM (United States). [1994]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-940642~3: 1. North American rock mechanics 
symposium, Austin, TX (United States), 1-3 Jun 1994). Order Num- 
ber DE94006422. Source: OSTI; NTIS; GPO Dep. 

The blast-induced movement and final location of geologic layers 
that may cause environmental problems can be predicted using 
discrete element methods. This prediction capability can be used 
by mine operators to locate the material in the muck pile during ex- 
cavation which would allow encapsulation to prevent groundwater 
infiltration. Open-pit mining produces the majority of the coal mar- 
keted by the US, both domestically and abroad. An increasing 
emphasis on environmentally sound mining practices makes it nec- 
essary to be innovative in applying new technologies to open pit 
mining. An important challenge is ground water acidification 
attributed to geologic layers, typically a shale, that have a higher- 
than-average pyrite content. The acidification occurs as bacteria 
interact with the pyrite, producing hydrogen-sulfide which raises the 
PH of ground water flowing through the material. Groundwater 
acidification is accelerated significantly in open-pit mines as the rel- 
atively impermeable shale layers are rubblized by blasting, greatly 
increasing the hydraulic conductivity of the material. A viable solu- 
tion for mine operators is to separate the pyritic material during 
muck-pile excavation and encapsulate it in some manner to pre- 
vent groundwater interaction. This solution depends on being able 
to locate the pyritic material in the post-blast muck-pile. The move- 
ment and final location of this material was analyzed by using a 
discrete element computer simulation. 


0110 Reserves, Geology, and Exploration 
Refer also to citation(s) 14499, 14507 


14422 (NEDO-OS-9210, pp. 293-301) Coal resource devel- 
opment. New Energy and Industrial Technology Development 
Organization, Tokyo (Japan). Sep 1992. In Research and develop- 
ment project reports for FY1991. 427p. Order Number 
DE94757351. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 

This report describes current status and achievement of NEDO's 
project of coal resource development in FY 1991. This project con- 
sists of feasibility studies of overseas coal resource development, 
loans for overseas coal exploration, liability guarantee for overseas 
coal development funding, overseas geological survey, and basic 
survey for coal resource development. For the feasibility studies of 
overseas coal resource development, a total amount of 75 million 
yen was granted in subsidies for four items, two each for the 
project finding study and the geological survey; the breakdown of 
which was one for Venezuela, two for Indonesia, and one for 
Canada. For the loans for overseas coal exploration, loans in the 
amount of 2,610 million yen were offered to three Australian pro- 
jects. There were no cases of the additional liability guarantee for 
overseas coal development funding in 1991. For the overseas geo- 
logical survey, geological surveys were conducted in China and 
Indonesia, and preliminary feasibility studies were conducted in In- 
donesia. For the basic survey for coal resource development, a 
survey was conducted in one location in Hokkaido and one in 
Kyushu. 3 figs., 6 tabs. 
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14423 (DOE/EIA-0118(92)) Coal Production 1992. USDOE 
Energy Information Administration, Washington, DC (United States). 
Office of Coal, Nuclear, Electric and Alternate Fuels. 29 Oct 1993. 
113p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE94008254. Source: OSTI; NTIS; GPO; GPO Dep. 
Coal Production 1992 provides comprehensive information about 
US coal production, the number of mines, prices, productivity, em- 
ployment, productive capacity, and recoverable reserves to a wide 
audience including Congress, Federal and State agencies, the coal 
industry, and the general public. In 1992, there were 3,439 active 
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coal mining operations made up of all mines, preparation plants, 
and refuse operations. The data in Table 1 cover the 2,746 mines 
that produced coal, regardless of the amount of production, except 
for bituminous refuse mines. Tables 2 through 33 include data from 
the 2,852 mining operations that produced, processed, or prepared 
10 thousand or more short tons of coal during the period, except 
for bituminous refuse, and includes preparation plants with 5 thou- 
sand or more employee hours. These mining operations accounted 
for over 99 percent of total US coal production and represented 83 
percent of all US coal mining operations in 1992. 
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15057, 15061, 15067, 15070, 15071, 15073, 15088, 15089, 15090, 
15092, 15674, 15675, 15676, 15677, 15679, 15680, 15681, 15688, 
15689, 16585 


14424 (DOE/MC/10637-3663) Low-rank coal research an- 
nual report, July 1, 1989-June 30, 1990 including quarterly 
report, April-June 1990. North Dakota Univ., Grand Forks, ND 
(United States). Energy and Environmental Research Center. Nov 
1990. 697p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC21-86MC10637. Order Number 
DE94004080. Source: OSTI; NTIS; GPO Dep. 

Research programs in the following areas are presented: control 
technology and coal preparation; advance research and technology 
development; combustion; liquefaction; and gasification. Sixteen 
projects are included. Selected items have been processed sepa- 


rately for inclusion in the Energy Science and Technology 
Database. 


14425 (DOE/MC/23167—3686) Advanced coalkfueled gas 
turbine systems: Technical progress report, July-September 
1989. Westinghouse Electric Corp., Orlando, FL (United States). 
Power Generation Projects Div. 29 Nov 1989. 25p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC21- 
86MC23167. Order Number DE94008634. Source: OSTI; NTIS; 
GPO Dep. 

During this quarter, the initial round of iron-oxide based sorbent 
tests were completed, with iron-oxide based sorbents showing a 
small advantage over the calcia-based sorbents that had been 
evaluated previously. Also, the evaluation of coal-water mixture 
(CWM), was initiated, and a bench-scale series of experiments 
conducted. These latter experiments concerned spent sorbent sta- 
bility in molten slag. 


14426 (DOE/MC/23174-94/C0322) Coal-water slurry atom- 
ization characteristics. Caton, J.A.; Kihm, K.D. General Electric 
Co., Erie, PA (United States). [1994]. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-88MC23174. 
(CONF-9107150-2: 8. annual heat engines and gas stream 
cleanup systems contractor's review meeting, Morgantown, WV 
(United States), 16-18 Jul 1991). Order Number DE94008976. 
Source: OSTI; NTIS; GPO Dep. 

The overall objective of this work was to fully characterize the 
CWS fuel sprays of a medium-speed diesel engine injection sys- 
tem. Specifically, the spray plume penetration as a function of time 
was determined for a positive-displacement fuel injection system. 
The penetration was determined as a function of orifice diameter, 
coal loading, gas density in the engine, and fuel line pressure. Pre- 
liminary droplet information also was obtained. The results of this 
study will assist CWS engine development by providing much 
needed insight about the fuel spray. In addition, the results will aid 
the development and use of CWS engine cycle simulations which 
require information on the fuel spray characteristics. 


14427 (DOE/MC/27229-3676) Pulsed atmospheric fluidized 


bed combustion: Quarterly technical progress report, 
October-December 1993. Thermochem, Inc., Columbia, MD 
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(United States). 31 Jan 1994. 27p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FC21-90MC27229. 
Order Number DE94008631. Source: OSTI; NTIS; GPO Dep. 

This quarterly report consist almost entirely of engineering draw- 
ings of the proposed pulse fluidized-bed combustor. 


14428 (DOE/MC/27364—94/C0338) Midwest Power PCFB 
demonstration project, Ahistrom Pyroflow® PCFB technology. 
Dryden, R. (Ahistrom Pyropower, Inc., San Diego, CA (United 
States)); Provol, S.; Kruempel, G. Pyropower Corp., San Diego, 
CA (United States). [1994]. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FC21-91MC27364. 
(CONF-940445-3: 56. annual American power conference, 
Chicago, IL (United States), 25-27 Apr 1994). Order Number 
DE94010109. Source: OSTI; NTIS; GPO Dep. 

Midwest Power, Dairyiand Power Cooperative, Pyropower Cor- 
poration (a subsidiary of Ahlstrom Pyropower Inc.), and Black & 
Veatch have embarked on the demonstration of Clean Coal Tech- 
nology at Midwest Power's Des Moines Energy Center (DMEC) in 
Pleasant Hill, lowa. The DMEC-1 PCFB Repowering Project has 
been awarded $93,253,000 from the US Department of Energy for 
the demonstration of AHLSTROM PYROFLOW@® First Generation 
Pressurized Circulating Fluidized Bed (PCFB) Technology. The 
project team has completed a detailed evaluation of an 80 MWe 
PCFB demonstration unit for repowering of the No. 6 steam turbine 
at the DMEC site. During the course of that analysis, a significant 
opportunity was identified to enhance the economics of the project. 
This has resulted in an extension of the first budget period of the 
project to allow alternative configurations to be evaluated in more 
detail. The modified plant configuration is expected to have sub- 
stantially improved economics and plant efficiency. This paper will 
provide a technical and economic comparison of the original 80 
MWe design with several alternative configurations and will discuss 
the resulting plans for the demonstration of Pyroflow PCFB tech- 
nology on Midwest Power's power generation system. 


14429 (DOE/MC/29264-3659) Scaling of pressurized flu- 
idized beds: Quarterly report, October 1993—January 1994. 
Glicksman, L.R.; Farrell, P.A. Massachusetts Inst. of Tech., Cam- 
bridge, MA (United States). 18 Feb 1994. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC21- 
92MC29264. Order Number DE94004076. Source: OSTI; NTIS; 
GPO Dep. 

Detailed analyses of the Tidd bed material were completed; 
parameters such as particle density, sphericity, average particle di- 
ameter, and size distribution were measured. The solid-to-gas 
density ratio (P;/P;) must be matched between the hot and the 
cold bed to achieve similarity. The Tidd bed material has a density 
of 2513 kg /m3. The gas density in the combustor is approximately 
3.48 kg /m® (1550°F, 11 atm) giving a hot-bed density ratio of 722. 
Thus the cold bed, which will operate using ambient air, requires a 
bed material with a density of approximately 853 kg/m®. Linear 
low-density polyethylene has a density close to that required by the 
scaling laws (Ps = 918 kg/m*) and is commercially available in 
granular form. Similar analyses to those performed on the Tidd bed 
material were completed on samples of granular polyethylene. The 
scaling laws also require that the ratio of superficial gas velocity to 
minimum fluidization velocity (Uo/U,y) be matched between the hot 
and the cold beds. It is not possible to measure u,, in the Tidd 
combustor directly; therefore a method had to be found to calculate 
it. Minimum fluidization velocity measurements were made on the 
Tidd bed material using ambient air. 


14430 


(DOE/PC/89774—-T10) Effects of catalytic mineral 
matter on CO/CO. temperature and burning time for char com- 


bustion: Quarterly progress report No. 15 (Final report), 
October 1993—December 1993. Longwell, J.P.; Sarofim, A.F.; Lee, 
C.H. Massachusetts Inst. of Tech., Cambridge, MA (United States). 
Dept. of Chemical Engineering. [1993]. 37p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-89PC89774. 
Order Number DE94009130. Source: OSTI; NTIS; GPO Dep. 

The high temperature oxidation of char is of interest in a number 
of applications in which coal must be burned in confined spaces in- 
cluding the conversion of oil-fired boilers to coal using coal-water 
slurries, the development of a new generation of pulverized-coal- 
fired cyclone burners, the injection of coal into the tuyeres of blast 
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furnaces, the use of coal as a fuel in direct-fired gas turbines and 
in large-bore low-speed diesels, and entrained flow gasifiers. There 
is a need to understand the temperature history of char particles in 
conventional pulverized-coal-fired boilers to better explain the pro- 
cesses governing the formation of pollutants and the transformation 
of mineral matter. The temperature of char particle burning is the 
product of a strongly coupled balance between particle physical 
properties, heat and mass transfer, surface reaction, and CO/CO2 
ratio. Particle temperature has major effects not only on the burn- 
ing rate but also on ash properties and mineral matter vaporization. 
Measurements of the temperature of individual burning char 
particles have clearly demonstrated large particle-to-particle tem- 
perature variations which depend strongly on particle size and on 
particle composition. This report consists of two major parts. In the 
first part, experimental measurements of CO/COz ratio for a single 
spherocarb particle is presented along with a kinetic model which 
allows estimation of CO/CO, generated at a carbon surface for 
temperatures higher than those reported in the experimental work. 
In the second part, modeling of a temperature profile during a char 
combustion is reported, and also progress in modeling the complex 
sets of coupled phenomena involving full gas phase reaction kinet- 
ics, heat transfer, and mass transfer is summarized. In the 
appendix progress on construction and testing of an improved elec- 
trodynamic balance is presented. 


14431 (DOE/PC/90547-T13) Evaluation of Gas-Reburning 
and Low NO, Burners on a wall fired boiler: [Quarterly] tech- 
nical progress report No. 13, October 1-December 31, 1993. 
Energy and Environmental Research Corp., Irvine, CA (United 
States). 21 Jan 1994. 24p. Sponsored by USDOE, Washington, 
DC (United States);Gas Research Inst., Chicago, IL (United 
States);Colorado Interstate Gas Co., Colorado Springs, CO (United 
States);Electric Power Research Inst., Palo Alto, CA (United 
States);Public Service Co. of Colorad DOE Contract FC22- 
91PC90547. Order Number DE94009704. Source: OSTI; NTIS; 
GPO Dep. 

Clean Coal Technology (CCT) implies the use of coal in an envi- 
ronmentally acceptable manner. Coal combustion results in the 
emission of oxides of nitrogen (NOx), which are precursors of both 
acid rain and ozone formation. The primary objective of this CCT 
project is to evaluate the use of Gas Reburning and Low NO, 
Burners (GR-LNB) for NO, emission control from a wall fired boiler. 
It is anticipated that, if the demonstration is successful, the GR- 
LNB technology could become commercialized during the 1990’s 
and will be capable of (1) achieving significant reduction in the 
emissions of nitrogen oxides and sulfur dioxide (another acid rain 
precursor) from existing facilities to minimize environmental impacts 
such as transboundary and interstate pollution and/or (2) providing 
for future energy needs in an environmentally acceptable manner. 
Low NO, burners are designed to delay the mixing of the coal fuel 
with combustion air to minimize the NO, formation. Typically, one 
may obtain up to 50% reduction in NO, emissions through the use 
of LNB. For LNB applications, the technology is developed and a 
number of LNB designs are commercially available. With GR, 
about 80-85 percent of the coal fuel is fired in the main combus- 
tion zone. The balance of the fuel is added downstream as natural 
gas to create a slightly fuel rich environment in which NO, is con- 
verted to No. The combustion process is completed by over-fire air 
addition. SO, emissions are reduced to the extent that natural gas 
replaces sulfur-containing coal. The level of NO, reduction achiev- 
able with 15-20% natural gas is on the order of 50-60%. Thus the 
emission reduction target of the combination of these two devel- 
oped technologies is about 70%. Progress is described for Phase 
Ill on operation, data collection, reporting and disposition. 


14432 (DOE/PC/91162-T8) Development & testing of indus- 
trial scale, coal fired combustion system: Phase 3: Seventh 
quarterly technical progress report, July 1, 1993-—September 
30, 1993. Zauderer, B. Coal Tech Corp., Merion Station, PA 
(United States). 26 Nov 1993. 40p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC22-91PC91162. 
Order Number DE94008724. Source: OSTI; NTIS; GPO Dep. 

In the third quarter of calendar year 1993, five Task 3 “Proof of 
Concept Tests” were performed which resulted in the achievement 





of several key project objectives and the implementation of impor- 
tant non-combustor hardware upgrades. This report describes the 
major accomplishments of this quarter. Project status for Task 2 
(Preliminary Systems Tests), Task 3 (Proof of Concept Tests), and 
Task 4 (Economics/Commercialization) are presented. A Task 1, 2, 
and 3 Combustion and Performance Summary is provided. A brief 
description of work to be conducted during the next quarter is given. 
An appendix is included describing the boiler gas probe analysis. 


14433 (DOE/PC/91284—8) Nitration of polynuclear aromatic 
hydrocarbons in coal combustors and exhaust streams: Quar- 
terly report, July 1, 1993—September 30, 1993. Yu, L.; Cho, S.; 
Hildemann, L.; Niksa, S. Stanford Univ., CA (United States). Dept. 
of Civil Engineering. Nov 1993. 13p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG22-91PC91284. 
Order Number DE94009717. Source: OSTI; NTIS; GPO Dep. 

The objectives of this three-year project are to (1) identify the 
conditions which promote the nitration of polynuclear aromatic hy- 
drocarbons (PAH) during primary combustion, reburning, hot gas 
cleanup, and particulate removal; and (2) investigate the potential 
relationship between NOx abatement and PAH nitration. During the 
period July 1, 1993 to September 30, 1993, the PAH preparation 
project at SRI International and the development of analytical meth- 
ods for PAH proceeded at Stanford proceeded smoothly without 
any major obstacles. The PAH preparation project in Dr. Niksa’s 
new laboratory at SRI International is now fully reactivated. New 
PAH samples from oxidatiive pyrolysis of the volatiles from various 
coals are now being acquired. Activity this quarter focused on up- 
grading the furnace and analytical equipment. A new coal feeder 
enables better control of the gas flows into the radiant coal flow ex- 
periment; hence, residence times will be assigned more accurately. 
We also reconfigured the induction power supply to achieve higher 
operating temperatures than before. The elemental analyzer for de- 
terminations of C/H/N in condensed phase samples, including PAH, 
benefitted from a major overhaul, and our new gas chro- 
matographs are now being calibrated for the light hydrocarbons of 
interest. At this point, the only analytical instrument remaining to be 
reactivated is the on-line NDIR detector for water vapor, which will 
be evaluated in the next quarter. Analytical activity this quarter fo- 
cused on the HPLC separation procedure. Tests were conducted to 
determine the appropriate composition and flowrate of the HPLC 
eluent. Additional experiments utilizing standard mixtures allowed 
selection of the detection wavelength settings that optimized the 
sensitivity and specificity of PAH detection. 


14434 (DOE/PC/92176-T5) Thermodynamic properties of 
pulverized coal during rapid heating devolatilization pro- 
cesses: Quarterly progress report, July-September 1993. 
Proscia, W.M.; Freihaut, J.D. United Technologies Corp., East 
Hartford, CT (United States). Research Center. Dec 1993. 37p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-92PC92176. Order Number DE94008721. Source: 
OSTI; NTIS; GPO Dep. 

The objective of this research is to obtain data on the thermody- 
namic properties and morphology of coal under conditions of rapid 
heating. Specifically, the total heat of devolatilization, external sur- 
face area, BET surface area and true density will be measured for 
representative coal samples. The coal ranks to be investigated will 
include a high volatile A bituminous (PSOC 1451D) and a low 
volatile bituminous (PSOC 1516D). An anthracite (PSOC 1468) will 
be used as a non-volatile coal reference. In addition, for one coal, 
the contribution of each of the following components to the overall 
heat of devoliatilization, the heat of thermal decomposition of the 
coal, the specific heat capacity of tars, and the heat of vaporization 
of tars. Partial results on some of the tasks are given. 


14435 (DOE/PC/92521-T104) Sulfur removal in advanced 
two-staged pressurized fluidized-bed combustion: [Quarterly] 
report, September 1—November 1993. Abbasian, J.; Hill, A.H.; 
Wangerow, J.R.; Rue, D.M. Institute of Gas Technology, Chicago, 
IL (United States). [1994]. 17p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FC22-92PC92521. Order 
Number DE94008398. Source: OSTI; NTIS; GPO Dep. 

The objective of this study is to obtain data on the rates of reac- 
tion between hydrogen sulfide (H2S) and uncaicined calcium-based 
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sorbents under operating conditions relevant to first stage (car- 
bonizer) of Advanced Two-Stage Pressurized Fluidized-Bed 
Combustors (PFBC). In these systems the COz partial pressure in 
the first stage generally exceeds the equilibrium value for calcium 
carbonate decomposition. Therefore, removal of sulfur compounds 
takes place through the reaction between H2S and calcium carbon- 
ate. To achieve this objective, the rates of reaction between 
hydrogen sulfide and uncalcined calcium-based sorbents will be 
determined by conducting tests in pressurized thermogravimetric 
analyzer (TGA) and high-pressure/high-temperature fluidized-bed 
reactor (HPTR) units. The effects of sorbent type, sorbent particle 
size, reactor temperature and pressure, and CO, and HS partial 
pressures on the sulfidation reaction rate will be determined. A 
pressurized TGA unit has been purchased by IGT for use in this 
project. 


14436 (DOE/PC/92528-5) Char particle fragmentation and 
its effect on unburned carbon during pulverized coal combus- 
tion: Quarteriy report, October 1, 1993-December 31, 1993. 
Diaz, R.; Mitchell, R.E. Stanford Univ., CA (United States). High 
Temperature Gasdynamics Lab. Feb 1994. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
92PC92528. Order Number DE94009720. Source: OSTI; NTIS; 
GPO Dep. 

The information reported is for the period October | to December 
31, 1993. During this quarter, activities were undertaken in Task 2. 
Oxygen concentrations were measured in the post-flame region of 
the entrained flow reactor. The sampling probe was used for the 
hot gas tests to sample the gas stream. Samples were injected 
into a gas chromatograph to determine the oxygen concentration. 
Results agreed with thermoequilibrium calculations that yield equi- 
librium compositions based on the stoichiometry of the feed gases. 
The axial temperature distribution along the reactor centerline was 
measured using a silica-coated platinum-rhodium thermocouple. 
Two coating techniques were tested and it was found that flame- 
plating silica to the thermocouple wires produced a thinner coating 
than a ceramic adhesive technique and therefore a smaller radia- 
tion correction. Other activities this quarter included the fabrication 
of a solids sampling probe support assembly and thermocouple 
support assembly. The reactor mass flow controllers and probe ro- 
tameters were calibrated. A control system for the stepper motor 
was built and tested. 


14437 (DOE/PC/93226-T1) Investigation of mineral trans- 
formations and ash deposition during staged combustion: 
Quarterly technical progress report, October 1, 1993- 
December 31, 1993. Harb, J.N. Brigham Young Univ., Provo, UT 
(United States). 28 Jan 1994. 11p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG22-93PC93226. 
Order Number DE94009853. Source: OSTI; NTIS; GPO Dep. 

A thorough understanding of the fundamental processes which 
govern the mineral behavior is essential to the development of 
tools to predict and manage ash deposition. The purpose of the 
current project is to perform a fundamental study of mineral trans- 
formations and ash deposition during staged combustion of 
pulverized coal. Staging of combustion air is a strategy used to re- 
duce NO, emissions from coal-fired units. It is applicable to both 
advanced combustion systems currently under development (e.g. 
HITAF) and low NO, retrofits for existing units. These low NO, 
combustion strategies produce fuel rich or reducing conditions in 
the lower furnace. Therefore, the combustion history of the coal 
particles is significantly changed from that experienced under nor- 
mal combustion conditions. A carefully designed experimental 
study is needed to examine the effects of altered combustion con- 
ditions on mineral matter release, fly ash formation, particle 
stickiness and deposit formation. This project uses state-of-the-art 
analytical equipment and a well-characterized laboratory combustor 
to address this need. This report describes work in the initial quar- 
ter of a fundamental, three-year study of mineral transformations 
and ash deposition during staged combustion. 


14438 (NEI-DK-1468) High temperature char reactivity 
measurements in the Sandia laminar flow reactor: Part 2. Ap- 
pendices. Energiministeriets Forskningsudvalg for produktion og 
fordeling af el og varme. Braendsler og forbraendingsteknik, En- 
ergiministeriets Forskningsudvalg for produktion og fordeling af el 
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og varme. Braendsler og forbraendingsteknik. Toerslev Jensen, P. 
(Technical University of Denmark, Laboratory of Heating and Air 
Conditioning (Denmark)); Mitchell, R.E. Danmarks Geologiske Un- 
dersoegelske, Copenhagen (Denmark). Jul 1993. 102p. Contract 
EM-1323/87-16. Order Number DE94756751. Source: OSTI; NTIS. 

EFP-87. 

This report contains the appendices to the description of char re- 
activity measurements performed in the high-temperature 
laminar-flow reactor of Sandia National Laboratories in USA. A to- 
tal of 9 coals were tested, of which 6 originated from USA (Blue, 
Pittsburgh, Dietz, Illinois, Colorado Basin, Hiawatha, Lower Kittan- 
ing), 2 from Australia (Blair Athol, Ulan), and 1 from Columbia 
(Cerrejon). Experimental data and comparison of coal types in 
terms of their combustion properties, volatile matter contents and 
vitrinite reflectance are listed. (EG) 


14439 (NEI-DK-1469) Determination and correlation of coal 
data: Final report. Energiministeriets Forskningsudvalg for produk- 
tion og fordeling af el og varme. Braendsler og forbraendingsteknik, 
Energiministeriets Forskningsudvalg for produktion og fordeling af 
el og varme. Braendsier og forbraendingsteknik. Thomsen, E. 
(Danmarks Geologiske Undersoegelse, Copenhagen (Denmark)); 
Rosenberg, P.; Toersiev Jensen, P. Danmarks Geologiske Under- 
soegelske, Copenhagen (Denmark). Dec 1993. 115p. Contract 
EM-1323/87-16. Order Number DE94756753. Source: OSTI; NTIS. 

EFP-87. 

In 1987 research funding was granted to the Laboratory of Heat- 
ing and Air Condition at the Technical University of Denmark in 
order to enable research on coal char combustion. The scope of 
the research project, entitled Determination and Correlation of Coal 
Data, was to investigate the combustion reactivity of coal chars in 
pulverised coal fired power plant boilers as measured by different 
laboratory scale methods. Through correlation of results from ad- 
vanced combustion experiments with data from petrographical and 
chemical analyses of the project coals, the project aim was to de- 
pict analytical methods that could improve prediction of coal char 
reactivity. Sandia Nationa! Laboratories in the United States have 
built and operated a very advanced test rig of the entrained lami- 
nar flow reactor type. The test rig is with respect to both particle 
temperatures and particle heating rate very similar to full size 
boiler. The rig offers advanced optical diagnostic, that allows parti- 
cle temperature and particle size of burning char particles to be 
determined. The scope of this report is to summarize the results of 
petrographical and chemical coal characterisation, thermogravimet- 
ric analysis, high temperature char reactivity measurements and 
correlation of data by multivariate analysis. These data are corre- 
lated against the results from the Sandia Laminar Flow Reactor 
with the following purposes: Point out data carrying information on 
the burnout characteristics of coals, and by doing this avoiding data 
with little or no information value. Investigate relationships between 
the different parameters and the burning characteristics, as mea- 
sured in the Sandia reactor. Create a statistical method from which 
char burnout parameters of unknown coals can be predicted, with 
a minimum of analytical efforts and costs involved. (EG) (68 refs.) 


14440 (NEI-DK-1470) High temperature char reactivity 
measurements in the Sandia laminar flow reactor: Part 1. Text. 
Energiministeriets Forskningsudvalg for produktion og fordeling af 
el og varme. Braendsier og forbraendingsteknik, Energiministeriets 
Forskningsudvalg for produktion og fordeling af el og varme. 
Braendsler og forbraendingsteknik. Toerslev Jensen, P. (Technical 
University of Denmark, Laboratory of Heating and Air Conditioning 
(Denmark)); Mitchell, R.E. Danmarks Geologiske Undersoegelske, 
Copenhagen (Denmark). Jul 1993. 104p. Contract EM-1323/87-16. 
Order Number DE94756752. Source: OSTI; NTIS. 

EFP-87. 

This report describes detailed char reactivity measurements per- 
formed in the high temperature laminar, entrained flow reactor of 
Sandia National Laboratories in USA. The environment within the 
reactor closely resembles the environment found in a large pulver- 
ized coal fired boiler with respect to temperatures and oxygen 
concentration. A total of 9 coals were tested, of which 6 originated 
from USA, 2 from Australia and 1 from Columbia. The char reactiv- 
ity was measured by sampling partially reacted chars and by the 
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use of an optical pyrometer to obtain in-situ simultaneous measure- 
ments of sizes, temperatures and velocities of burning char 
particles. Based on these measurements Arrhenius parameters de- 
scribing the char combustion were calculated and allowance was 
made for a temperature dependent expression describing the ratio 
of CO and CO, formed at the particle surface. The report describes 
the Sandia reactor and the char combustion model used in reduc- 
ing the data. Results describing the mass loss due to pyrolysis and 
the mass loss during char combustion are presented together with 
correlations against rank parameters (volatiles and vitrinite re- 
flectance). Based on the calculated kinetic rate parameters the 
characteristic burning time rs59 is calculated. (au) (13 refs.) 


14441 (TPS—93-34) Emission of greenhouse gases from 
coal-fired plants. Formation and destruction of N20 and NO, 
during combustion in fluidised bed. Berge, N.; Ljungdahl, B.; 
Malmgren, A.; Rudling, L.; Stroemberg, B.; Zethraeus, B. TPS Ter- 
miska Processer AB, Nykoeping (Sweden). 1993. 153p. Project 
JOUF 0047-C (SMA). Order Number DE94756501. Source: OSTI; 
NTIS. 

The objective of this work has been to study the influence of 
combustion conditions and the relative importance of volatiles and 
char nitrogen on the emission of nitrous and nitric oxide. Based on 
experimental results as well as literature data a global model for 
predicting the N2O emission from CFB combustion is currently be- 
ing developed. Complementary work has also been carried out 
concerning analysis methods for N20, NH3 and HCN using FTIR, 
development of a mathematical CFB flow model and investigation 
of the influence of SO2 and coal particle size on the formation of 
N2O. In the experimental work wood, lignite, bituminous coal and 
their chars has been investigated. The reactivity of the chars for 
destruction of N2O was investigated in a bench-scale fixed bed re- 
actor. The influence of fuel, temperature and stoichiometric ratio on 
the emission and reduction of NoO and NO was investigated in a 
10 KW stationary bubbling fluidised bed, and in a 500 kW circulat- 
ing fluidised bed. It was observed, in agreement with the literature, 
that the fuel-nitrogen from geologically young fuels is released as 
NH3 and as HCN from old fuels. The NHg3 is mainly forming NO 
and No whilst N2O is formed in significant quantities when HCN is 
present. The only char forming N2O in significant quantities was 
the one from the bituminous coal. The nitrogen released with the 
volatile products from wood and lignite can form small amounts of 
nitrous oxide. All the chars had a very good capacity for NjO- 
reduction, the most efficient ones were the lignite char and the 
charcoal. The reduction of NO is, in these experiments, dominated 
by NO reacting with char, forming CO and No. The reduction 
seems to be controlled by stoichiometric ratio in the reactor and 
available char surface. The bed temperature is of less importance. 
A mathematical model for the formation of NoO and NO has been 
developed.(Abstract Truncated) 
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14442 (DOE/BC/14892-1) Visual display of reservoir pa- 
rameters affecting enhanced oil reservoirs: Quarterly report, 
October 1993—December 1993. Wood, J.R. Michigan Technologi- 
cal Univ., Houghton, MI (United States). Jan 1994. 11p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC22- 
93BC14892. Order Number DE94009236. Source: OSTI; NTIS; 
GPO Dep. 

Two organizational meetings were held during the month of Oc- 
tober and a data gathering and decision-making session was held 
in late November and early December. Between October 14 and 





October 20, J.R. Allan and A. Nigrini visited the Michigan Techno- 
logical University (MTU) campus to meet the faculty and students 
who are involved in the project and to discuss project goals, facili- 
ties, and lines of communication. On October 27, the first formal 
meeting and planning session for project members was held in 
Bakersfield, CA. J.R. Wood, C.A. Salotti, J.R. Allan, and A. Nigrini, 
and graduate student C. McKissock represented MTU, while W.R. 
Berry and D.M. Olson represented Digital Petrophysics Inc. (DPI). 
The purpose of the meeting was to assemble the project team, re- 
view the Statement of Work, and assure that all project members 
were aware of their responsibilities. During the week of November 
29 to December 3, A. Nigrini, J.R. Allan, and J.R. Wood met the 
DPI offices to organize and collect data and to coordinate the next 
several months efforts with Berry and Olson. The technical progress 
for the quarter is summarized below by Task and Subtask. 


14443 (DOE/ER/13961-T1) Evaporites as a source for oil: 
Final report, July 15, 1988—February 28, 1994. Schreiber, B.C. 
(Queens Coll., Flushing, NY (United States). Dept. of Geology); 
Benalihioulhaj, S.; Philp, R.P. Queens Coll., Flushing, NY (United 
States). Dept. of Geology; Oklahoma Univ., Norman, OK (United 
States). School of Geology and Geophysics. Feb 1994. 13p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-88ER13961. Order Number DE94008765. Source: OSTI; 
NTIS; GPO Dep. 

The space/time relationship between evaporites and organic 
matter documented in the geological record and the understanding 
that extremely high biological activity is associated with evaporites 
forming in modern settings has led to an increasing consideration 
of evaporites as a potential source rock for crude oil and gas. The 
ida that favorable conditions for the accumulation and preservation 
of organic matter exists in evaporative environments, and probably 
occurred repeatedly in the geological record, is supported by two 
branches of study. The first concerns the type and quantity of or- 
ganic matter associated with recent evaporitic environments. The 
other documents the biochemical characterization of immature 
organic-rich rocks and sediments, as well as oils, related to evapor- 
itic systems. As part of the investigation of the relationship between 
organic matter and evaporites, the authors examined organic mat- 
ter from modern evaporative settings, in evaporative sedimentary 
sections in immature Messinian deposits of the Mediterranean re- 
gion, in Cretaceous shelf and tectonic basins of Morocco, and then 
in an ancient Rift Basin (Late Triassic) of New Jersey. In this re- 
gard they studied both the organic matter and the sedimentary and 
diagenetic history of the basins, in an effort to put reasonable pa- 
rameters on maturation and expected burial/maturation history of 
different types of organic-rich basins. Results are summarized. 


14444 (DOE/ER/14075-T1) Regional assessments of the 
hydrocarbon generation potential of selected North American 
Proterozoic rock sequences: Final report. Engel, M.H.; Elmore, 
R.D. Oklahoma Univ., Norman, OK (United States). School of Ge- 
ology and Geophysics. 24 Feb 1994. 17p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG05-89ER14075. 
Order Number DE94009582. Source: OSTI; NTIS; GPO Dep. 
Whereas commercial production of Proterozoic-sourced oil and 
gas has been achieved in a few provinces (basins in the USSR, 
China and Oman), the potential for Proterozoic exploration targets 
in various basins in Africa, Asia, Australia and North America has 
been receiving increased attention. The authors have completed a 
geochemical survey study of over 500 core and outcrop samples 
that represent more than one dozen US Middle and Upper Protero- 
zoic sedimentary formations. This included comprehensive 
sedimentologic/geochemical studies on two depositionally distinct, 
unmetamorphosed units, the Nonesuch Formation (1.1 Ga lacus- 
trine rift deposit) and the Dripping Spring Quartzite (1.3 Ga marine 
shelf deposition) and reconnaissance work on samples collected 
from the Lower (1.2 to 1.3 Ga) Tindir Group in east-central Alaska. 
The primary objectives of this study were as follows: identify 
sources rocks by quantification and characterization of constituent 
organic matter; evaluate what depositional/diagenetic/catagenetic 
factors may have influenced source rock quality; and evaluate the 
possibility of previous hydrocarbon generation and migration using 
general petrologic, geochemical and geologic information. In 
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addition to the primary goals, several contributions to the basic un- 
derstanding of organic evolution have emerged from this study. 
These include: tentative confirmation of the occurrence of biomark- 
ers (hopanes) in anhydrous pyrolyzates of kerogen from the 
Nonesuch Shale; microfossil evidence for eucaryote evolution in 
the Proterozoic rock record (Dripping Spring Quartzite); and an as- 
sessment of factors to be considered when attempting to establish 


stable isotope secular trends and apply isotope stratigraphy tech- 
niques to the Precambrian Era. 


14445 (DOE/MC/29267-3702) Analysis of deep seismic 
reflection and other data from the Southern Washington Cas- 
cades: Task No. 2, Quarterly report, July 1, 1993-September 
30, 1993. Geological Survey, Denver, CO (United States). 29 Nov 
1993. 6p. Sponsored by USDOE, Washington, DC (United States) 
DOE Contract AT21-92MC29267. Order Number DE94009088. 
Source: OSTI; NTIS; GPO Dep. 

Limited possibilities exist for mew hydrocarbon exploration 
regimes in the Pacific Northwest. Extensive geophysical studies 
have been used to outline a proposed sedimentary basin hidden 
beneath volcanic rocks of the Cascades region of southwestern 
Washington (Stanley et. al, 1992, AAPG Bull. 76, 1569-1585). 
Electrical geophysical imaging using the magnetotelluric (MT) 
method first detected thick, electrically conductive sequences 
believed to represent late Cretaceous to Oligocene marine sedi- 
mentary rocks. The conductive section occurs at depths from about 
1 km to 10 km in the area west of a line between Mt. Rainier and 
Mt. Adams, extending westward to a line between Mt. St. Helens 
and just west of Morton, WA. The conductive rocks reaches thick- 
nesses as great as 10 km. The anomalous rocks appear to be very 
near the surface in the axis of anticlines that bring Eocene marine 
shales to shallow depths. Careful consideration of physical proper- 
ties and the correspondence of the morphology of the units to 
known fold sets suggests that the high conductivities are related to 
lithologic/stratigraphic units rather than to variations in physical 
properties. Our preference for the lithology of the anomalous sec- 
tion, based upon a study of regional geology and structure, is one 
dominated by marine shales of Eocene and older age. Other possi- 
ble lithologies that have been evaluated for the conductive section 
include nonmarine sedimentary units of Tertiary age, highly altered 
volcanic flows, and pre-Tertiary metasedimentary rocks with large 
percentages of graphite. We refer to this anomalously conductive 
region as the southern Washington Cascades conductor (SWCC). 


14446 


(IFP—40888) Study of complex structure subsoils by 
integrated seismic interpretation. Jardin, A. Institut Francais du 


Petrole (IFP), 92 - Rueil-Maimaison (France); Paris-6 Univ., 75 
(France). 1 Jul 1993. 225p. (in French). Order Number 
DE94749209. Source: OSTI; NTIS (US Sales Only). 

If lateral velocity variations are generated by tectonic and struc- 
tural features, the subsurface is considered as seismically complex 
structure due to perturbed propagation of seismic waves in geologi- 
cal layers. in this case, time seismic sections are very distorted 
and application of depth migration, requiring a structural depth 
model, is necessary to obtain seismic images according to geologi- 
cal reality. "Integrated structural interpretation” is the method 
combining seismic and geological techniques and data in order to 
determine a structural model and the associated seisrnic depth im- 
age. The subject of this thesis is the building of a structured 
method of integrated interpretation by working out of coherent 
sequences and plans. The first step is the study of the system inte- 
grating data and actions: links between all the forms of structural 
models and between data and seismic techniques (processing and 
interpretation) are described. Based on this schematic organization 
and on results of four real case studies, coordination of seismic 
and geological techniques is done in three sequential phases, from 
global geological study to structural details understanding. We con- 
clude that analysis of geological assumptions is essential because 
they are used to control and validate the method to obtain a geo- 
logically and geophysically consistent result. (author). 
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14447 (BNL-49759) A COo-based analysis of a light-oll 
steamflood at NPR-1, Elk Hilis, CA. Shotts, D.R.; Senum, G.I. 
Brookhaven National Lab., Upton, NY (United States). Dec 1992. 
19p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. Order Number DE94009080. Source: 
OSTI; NTIS; GPO Dep. 

A steamdrive pilot was run on a light-oil reservoir at the Naval 
Petroleum Reserve No 1 (NPR1) in the Elk Hills oil field, Kern 
County, CA. The goal of this work was to establish a correlation 
between a documented growth in COz2 concentrations found in pro- 
ducing wells in the pilot area to the light-oil steamflood (LOSF); 
then to use a thermodynamic analysis of the expended energy to 
come up with an energy efficiency of the steamdrive. 


14448 (DOE/BC-93/1) Contracts for field projects and 
supporting research on enhanced oil recovery, October— 
December 1992: Progress review No. 73, quarter ending 
December 31, 1992. USDOE Bartlesville Project Office, OK 
(United States). Dec 1998. 134p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE93000136. Source: 
OSTI; NTIS; GPO Dep 

Accomplishments for this quarter ending December 31, 1992 are 
presented for the following tasks: chemical flooding—supporting 
research; gas _ displacement—supporting research; thermal 
recovery—supporting research; geoscience technology; resource 
assessment technology; microbial technology; reservoir classes; 
and novel technology 


14449 (DOE/BC/14446-10) Development of Nuclear Mag- 
netic Resonance imaging/spectroscopy for improved 
petroleum recovery: Final report. Barrufet, M.A.; Flumerfelt, 
F.W.; Walsh, M.P.; Watson, A.T. Texas A and M Univ., College Sta- 
tion, TX (United States). Apr 1994. 151p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-89BC14446. 
Order Number DE94000121. Source: OSTI; NTIS; GPO Dep. 

The overall objectives of this program are to develop and apply 
Nuclear Magnetic Resonance Imaging (NMRI) and CT X-Ray 
Scanning methods for determining rock, fluid, and petrophysical 
properties and for fundamental studies of multiphase flow behavior 
in porous media. Specific objectives are divided into four subtasks: 
(1) development of NMRI and CT scanning for the determination of 
rock-fluid and petrophysical properties; (2) development of NMRI 
and CT scanning for characterizing conventional multiphase dis- 
placement processes; (3) development of NMR and CT scanning 
for characterizing dispersed phase processes; and (4) miscible dis- 
placement studies. 


14450 (DOE/BC/14653-T9) Innovative techniques for the 
description of reservoir heterogeneity using tracers: Second 
technical annual progress report, October 1991-September 
1992. Pope, G.A.; Sepehrnoori, K. Texas Univ., Austin, TX (United 
States). Center for Petroleum and Geosystems Engineering. 
[1992]. 99p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-90BC14653. Order Number 
DE94009896. Source: OSTI; NTIS; GPO Dep. 

This second annual report on innovative uses of tracers for 
reservoir characterization contains four sections each describing a 
novel use of oilfield tracers. The first section describes and 
illustrates the use of a new single-well tracer test to estimate wet- 
tability. This test consists of the injection of brine containing tracers 
followed by oil containing tracers, a shut-in period to allow some of 
the tracers to react, and then production of the tracers. The inclu- 
sion of the oil injection slug with tracers is unique to this test, and 
this is what makes the test work. We adapted our chemical simula- 
tor, UTCHEM, to enable us to study this tracer method and made 
an extensive simulation study to evaluate the effects of wettability 
based upon characteristic curves for relative permeability and capil- 
lary pressure for differing wetting states typical of oil reservoirs. 
The second section of this report describes a new method for ana- 
lyzing interwell tracer data based upon a type-curve approach. 
Theoretical frequency response functions were used to build type 
curves of “transfer function” and “phase spectrum” that have di- 
mensionless heterogeneity index as a parameter to characterize a 
stochastic permeability field. We illustrate this method by analyzing 
field tracer data. The third section of this report describes a new 
theory for interpreting interwell tracer data in terms of channeling 
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and dispersive behavior for reservoirs. Once again, a stochastic 
approach to reservoir description is taken. The fourth section of 
this report describes our simulation of perfluorocarbon gas tracers. 
This new tracer technology developed at Brookhaven National Lab- 
oratory is being tested at the Elk Hills Naval Petroleum Reserve 
No. 1 in California. We report preliminary simulations made of 
these tracers in one of the oil reservoirs under evaluation with 
these tracers in this field. Our compostional simulator (UTCOMP) 
was used for this simulation study. 


14451 (DOE/BC/14654-15) Simulation studies to evaluate 
the effect of fracture closure on the performance of fractured 
reservoirs: Final report. Howrie, |.; Dauben, D. K and A Energy 
Consultants, Inc., Tulsa, OK (United States). Mar 1994. 171p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-90BC14654. Order Number DE94000119. Source: 
OSTI; NTIS; GPO Dep. 

A three-year research program to evaluate the effect of fracture 
closure on the recovery of oil and gas from naturally fractured 
reservoirs has been completed. The overall objectives of the study 
were to: (1) evaluate the reservoir conditions for which fracture clo- 
sure is significant, and (2) evaluate innovative fluid injection 
techniques capable of maintaining pressure within the reservoir. 
The evaluations of reservoir performance were made by a modern 
dual porosity simulator, TETRAD. This simulator treats both poros- 
ity and permeability as functions of pore pressure. The Austin 
Chalk in the Pearsall Field in of South Texas was selected as the 
prototype fractured reservoir for this work. During the first year, 
simulations of vertical and horizontal well performance were made 
assuming that fracture permeability was insensitive to pressure 
change. Sensitivity runs indicated that the simulator was predicting 
the effects of critical reservoir parameters in a logical and consis- 
tent manner. The results confirmed that horizontal wells could 
increase both rate of oil recovery and total oil recovery from natu- 
rally fractured reservoirs. In the second year, the performance of 
the same vertical and horizontal wells was reevaluated with frac- 
ture permeability treated as a function of reservoir pressure. To 
investigate sensitivity to in situ stress, differing loading conditions 
were assumed. Simulated natural depletions confirm that pressure 
sensitive fractures degrade well performance. The severity of 
degradation worsens when the initial reservoir pressure ap- 
proaches the average stress condition of the reservoir, such as 
occurs in over pressured reservoirs. Simulations with water injec- 
tion indicate that degradation of permeability can be counteracted 
when reservoir pressure is maintained and oil recovery can be in- 
creased when reservoir properties are favorable. 


14452 (DOE/BC/14659-7) Characterization of non-Darcy 
multiphase flow in petroleum bearing formation: Final report. 
Evans, R.D.; Civan, F. Oklahoma Univ., Norman, OK (United 
States). School of Petroleum and Geological Engineering. Apr 
1994. 187p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-90BC14659. Order Number 
DE94000123. Source: OSTI; NTIS; GPO Dep. 

The productive capacity of oil and gas bearing rocks depends on 
various parameters characterizing the flow conditions in the reser- 
voir. Among these, the non-Darcy flow coefficient specifically plays 
an important role for cases involving fluid accelerations or deceler- 
ations around the well bore and in the reservoir. However, most 
reservoir simulators used for reservoir management assume Darcy 
flow, and yield misleading results causing an incorrect analysis or 
projection of reservoir performance. A few attempts have been 
made to incorporate non-Darcy effect in reservoir models but many 
of these lack a reliable accuracy since they use simplified correla- 
tions which ignore the effects of the variation of the fluid and 
formation conditions. The present study developed an accurate 
non-Darcy flow model that will lead to more accurate reservoir 
management decisions. First, a rigorous analysis and derivation of 
the porous media mass and momentum equations are presented 
considering the non-Darcy flow behavior. Second, steady-state and 
unsteady-state methods for simultaneous determination of relative 
permeability, capillary pressure, and interfacial drag during non- 
Darcy flow in laboratory cores are derived. This work results in 
several algebraic, integral, and differential interpretation methods. 





Third, correlations for the non-Darcy flow coefficient are investi- 
gated and improved. The study presented in this report provides 
new insights and formulations in the description of non-Darcy flow 
in oil and gas bearing formations. 


14453 (DOE/BC/14839-2) [Research on shallow-shelf car- 
bonate (Class 2) reservoirs]: Quarterly report, July-September 
1992. Brashear, J.P. ICF Resources, Inc., Fairfax, VA (United 
States). 2 Nov 1992. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-91BC14839. Order Number 
DE94009149. Source: OSTI; NTIS; GPO Dep. 

The purpose of this contract is to provide technical and analytical 
support services for TORIS at BPO. The discussion of the work 
performed is organized by task order. The objective of task order 1 
is to support the BPO TORIS Program Coordinator in the mainte- 
nance, operations, enhancement, and applications of the data 
bases, models, and hardware of TORIS on the BPO computer. Ob- 
jective of task order 2 is to support BPO management in following: 
analyzing, interpreting, and reporting on trends in the oil and gas 
industry; and technical assistance in the areas of environmental 
health and safety and quality control for quality assurance proce- 
dures. Accomplishments for this quarter are described. 


14454 (DOE/BC/14852-6) Scale-up of miscible flood pro- 
cesses for heterogeneous reservoirs: Quarterly report, 1 
October-31 December 1993. Orr, F.M. Jr. Stanford Univ., CA 
(United States). Dept. of Petroleum Engineering. Jan 1994. 19p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-92BC14852. Order Number DE94009125. Source: 
OSTI; NTIS; GPO Dep. 

The current project is a systematic research effort aimed at 
quantifying relationships between process mechanisms that can 
lead to improved recovery from gas injection processes performed 
in heterogeneous Class 1 and Class 2 reservoirs. It will provide a 
rational basis for the design of displacement processes that take 
advantage of crossflow due to capillary, gravity and viscous forces 
to offset partially the adverse effects of heterogeneity. In effect, the 
high permeability zones are used to deliver fluid by crossflow to 
zones that would otherwise be flooded only very slowly. Thus, the 
research effort is divided into five areas: development of miscibility 
in multicomponent systems; design estimates for nearly miscible 
displacements; design of miscible floods for fractured reservoirs; 
compositional flow visualization experiments; and simulation of 
near-miscible flow in heterogeneous systems. The status of the re- 
search effort in each area is described. 


14455 
horizontal wells: Quarterly report, October 1—-December 31, 
1993. Fayers, F.J.; Aziz, K.; Hewett, T.A. Stanford Univ., CA 
(United States). Dept. of Petroleum Engineering. 10 Mar 1993. 
11p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-93BC14862. Order Number DE94009216. Source: 
OSTI; NTIS; GPO Dep. 

A number of activities have been carried out in the last three 
months. A list outlining these efforts is presented below followed by 
brief description of each activity in the subsequent sections of this 
report: Progress is being made on the development of a black oil 
three-phase simulator which will allow the use of a generalized 
Voronoi grid in the plane perpendicular to a horizontal well. The 
available analytical solutions in the literature for calculating produc- 
tivity indices (Inflow Performance) of horizontal wells have been 
reviewed. The pseudo-steady state analytic model of Goode and 
Kuchuk has been applied to an example problem. A general mech- 
anistic two-phase flow model is under development. The model is 
capable of predicting flow transition boundaries for a horizontal 
pipe at any inclination angle. It also has the capability of determin- 
ing pressure drops and holdups for all the flow regimes. A large 
code incorporating all the features of the model has been pro- 
grammed and is currently being tested. 


14456 (DOE/BC/14864-5) Study of hydrocarbon miscible 
solvent slug injection process for improved recovery of heavy 
oil from Schrader Bluff pool, Miine Point Unit, Alaska: Quar- 
terly report, October 1, 1993-December 31, 1993. Sharma, G.D. 
Alaska Univ., Fairbanks, AK (United States). Petroleum Develop- 
ment Lab. [1993]. 8p. Sponsored by USDOE, Washington, DC 


(DOE/BC/14862-3) Productivity and injectivity of 
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(United States). DOE Contract FG22-93BC14864. Order Number 
DE94009223. Source: OSTI; NTIS; GPO Dep. 

The ultimate objective of this three-year research project is to 
evaluate the performance of the hydrocarbon miscible solvent slug 
process and to assess the feasibility of this process for improving 
recovery of heavy oil from Schrader Bluff reservoir. This will be ac- 
complished through measurement of PVT and fluid properties of 
Schrader Bluff oil, determination of phase behavior of Schrader 
Bluff oil solvent mixtures, asphaltene precipitation tests, slim tube 
displacement tests, core flood experiments and reservoir simulation 
studies. The expected results from this project include: determina- 
tion of optimum hydrocarbon solvent composition suitable for 
hydrocarbon miscible solvent slug displacement process, optimum 
slug sizes of solvent needed, solvent recovery factor, solvent re- 
quirements, extent and timing of solvent recycle, displacement and 
sweep efficiency to be achieved and oil recovery. 


14457 (DOE/BC/14877-1) The Second Colloquium on 
Petroleum Engineering Education. Willhite, G.P.; Forney, R.H. 
Society of Petroleum Engineers, Richardson, TX (United States). 
30 Nov 1993. 19p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-93BC14877. (CONF-930790—Summ.: 
<. colloquium on petroleum engineering education, Snowmass Vil- 
lage, CO (United States), 25-30 Jul 1993). Order Number 
DE94008266. Source: OSTI; NTIS; GPO Dep. 

This paper describes findings from the Second Colloquium on 
Petroleum engineering Education. The purpose of this colloquium 
was to provide a forum for petroleum engineering educators and 
representatives from industry and government to explore critical is- 
sues facing petroleum engineering education as we move into the 
21st Century. It was expected that the colloquium would identify 
areas where changes are needed in petroleum engineering educa- 
tion, to best prepare students for careers in the oil and gas 
industry or other, related industries. 


14458 (DOE/BC/14880-6) Improved techniques for fluid di- 
version in oll recovery: Quarterly technical progress report, 
October 1, 1993—-December 31, 1993. Seright, R.S. New Mexico 
Petroleum Recovery Research Center, Socorro, NM (United 
States). 1 Jan 1994. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-92BC14880. (PRRC—94-1). 
Order Number DE94009222. Source: OSTI; NTIS; GPO Dep. 

This three-year project has two general objectives. The first ob- 
jective is to compare the effectiveness of gels in fluid diversion with 
those of other types of processes. Several different types of fluid- 
diversion processes will be compared, including those using gels, 
foams, emulsions, and particulates. The ultimate goals of these 
comparisons are to (1) establish which of these processes are 
most effective in a given application, and (2) determine whether 
aspects of one process can be combined with those of other pro- 
cesses to improve performance. Analyses will be performed to 
assess where the various diverting agents will be most effective 
(e.g., in fractured vs. unfractured wells, deep vs. near-wellbore ap- 
plications, reservoirs with vs. without crossfiow, or injection wells 
vs. production wells). Experiments will be performed to verify which 
materials are the most effective in entering and blocking high- 
permeability zones. Another objective of the project is to identify 
the mechanisms by which materials (particularly gels) selectively 
reduce permeability to water more than to oil. In addition to estab- 
lishing why this occurs, our research will attempt to identify 
materials and conditions that maximize this phenomenon. 


14459 (DOE/BC/14881-6) Improving reservoir conformance 
using gelled polymer systems: Quarterly report, September 
25—December 24, 1993. Green, D.W.; Willhite, G.P.; Buller, C.; 
McCool, S.; Vossoughi, S.; Michnick, M. Kansas Univ. Center for 
Research, Inc., Lawrence, KS (United States). 19 Jan 1994. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-92BC14881. Order Number DE94009145. Source: 
OSTI; NTIS; GPO Dep. 

The general objectives are to (1) to identify and develop gelled 
polymer systems which have potential to improve reservoir confor- 
mance of fluid displacement processes, (2) to determine the 
performance of these systems in bulk and in porous media, and (3) 
to develop methods to predict the capability of these systems to re- 
cover oil from petroleum reservoirs. This work focuses on three 
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types of gel systems — an aqueous polysaccharide (KUSP1) sys- 
tem that gels as a function of pH, the chromium(II)-polyacrylamide 
system and the aluminum citrate-polyacrylamide system. Labora- 
tory research is directed at the fundamental understanding of the 
physics and chemistry of the gelation process in bulk form and in 
porous media. This knowledge will be used to develop conceptual 
and mathematical models of the gelation process. Mathematical 
models will then be extended to predict the performance of gelled 
polymer treatments in oil reservoirs. Results to date are summa- 
rized. 


14460 (DOE/BC/14882-6) Responsive copolymers for en- 
hanced petroleum recovery: Quarterly technical progress 
report, September 22, 1993-December 22, 1993. McCormick, C..; 
Hester, R. University of Southern Mississippi, Hattiesburg, MS 
(United States). Dept. of Polymer Science. [1993]. 19p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC22- 
92BC14882. Order Number DE94009147. Source: OSTI; NTIS; 
GPO Dep. 

Synthetic efforts have focused on the development of ionically 
modified polymers based on monomers which contain an acry- 
lamido functionality. The monomers may possess either cationic or 
anionic functionality which, depending on the pH of the polymer so- 
lution, may either be ionically charged or neutral. Thus, by adjusting 
the pH, the degree of ionization of the polymer may be controlled 
which will in turn influence the rheological behavior. Previous re- 
search in our laboratories has revealed that this behavior allows 
the selective synthesis of polymers operative over a wide range of 
conditions. This section describes the synthesis and solution 
behavior of cationic polyelectrolytes based on copolymers of acry- 
lamide (AM) and 2-acrylamido-2-methyipropanetrimethylammonium 
chloride (AMPTAC), the ATAM series, as well as ampholytic terpoly- 
mers of acrylamide (AM), sodium 3-acrylamido-3-methylbutanoate 
(NaAMB), and 2-acrylamido-2-methylpropanetrimethylammonium 
chloride (AMPTAC), the ATABAM series. Monomers used in the 
ATAM and ATABAM series are shown. 


14461 (DOE/BC/14883—6) Surfactant-enhanced alkaline 
flooding for light oll recovery: Quarterly report, October 1- 
December 31, 1993. Wasan, D.T. Illinois Inst. of Tech., Chicago, IL 
(United States). [1993]. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC22-92BC14883. Order Num- 
ber DE94009126. Source: OST!; NTIS; GPO Dep. 

The overall objective of this project is to develop a very cost- 
effective method for formulating a successful surfactant-enhanced 
alkaline flood by appropriately choosing mixed alkalis which form 
inexpensive buffers to obtain the desired pH (between 8.5 and 
12.0) for ultimate spontaneous emulsification and ultra-low tension. 
In addition, the novel concept of pH gradient design to optimize 
flood water conditions will be tested. This quarter we investigated 
the phase behavior and the regions where in the middle phase oc- 
curs. Middle phase was found to go through a maximum with pH, 
sodium concentration and surfactant concentration. The optimum 
pH is about 12.0 to 13.5, the optimum sodium concentration is 
about 0.513 mol/liter, and the optimum surfactant concentration is 
about 0.2%. The effect of surfactant type was also investigated. 
Petrostep B-105 was found to give the most middie phase produc- 
tion. A white precipitate was observed in some two-phase samples. 
For a given surfactant concentration, as pH is increased, the maxi- 
mum volume of middle phase shifts to higher salinities. For a given 
pH, as surfactant concentration is increased, the maximum volume 
of middie phase shifts to higher salinities. 


14462 (DOE/BC/14894—1) Application of artificial intelli- 
gence to reservoir characterization: An_ interdisciplinary 
approach: [Quarterly progress report], October 1—December 
30, 1993. Gamble, R.F.; Kerr, D.R.; Thompson, L.G.; Shenoi, S. 
Tulsa Univ., OK (United States). [1993]. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-93BC14894. 
Order Number DE94009240. Source: OSTI; NTIS; GPO Dep. 

This basis of this research is to apply novel techniques from Arti- 
ficial Intelligence and Expert Systems in capturing, integrating and 
articulating key knowledge from geology, geostatistics, and 
petroleum engineering to develop accurate descriptions of 
petroleum reservoirs. The ultimate goal is to design and implement 
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a single powerful expert system for use by small producers and in- 
dependents to efficiently exploit reservoirs. The first task under 
each of the concurrent phases of developing large-scale and small- 
scale reservoir descriptions is to identify the main knowledge 
sources. This task involves the identification of the critical variables 
that have an impact on large-scale heterogeneities. Because of the 
interdisciplinary nature of the project, we have had to develop a 
common vocabulary among the researchers to accomplish this 
identification task of Phases | and Il. It was necessary for the com- 
puter science faculty and students to familiarize themselves with 
the information processed in geology geostatistics, and petroleum 
engineering. In addition, the geology and petroleum engineering re- 
searchers required instruction in the process of building expert 
systems. As part of the simulation task of Phase | and Il, we have 
decomposed the design of the expert system into smaller compo- 
nent parts to get a clearer picture of what expert knowledge is 
needed. This decomposition will facilities that validation and verifi- 
cation of a complex expert system. We will develop concurrently 
three small prototype systems that will interface with a central 
repository of reservoir descriptions. The three component systems 
will be representative of how each of the experts in geology, geo- 
statistics, and engineering characterizes the reservoir. The 
repository will hold all descriptions that are consistent with the cur- 
rently known information. 


14463 (DCE/BC/14897-1) Anisotropy and spatial variation 
of relative permeability and lithologic character of Tensleep 
Sandstone reservoirs in the Bighorn and Wind River basins, 
Wyoming: First quarterly technical progress report, Septem- 
ber 15, 1993-December 14, 1993. Dunn, T.L. Wyoming Univ., 
Laramie, WY (United States). Inst. for Energy Research. 14 Dec 
1993. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC22-93BC14897. Order Number DE94009235. 
Source: OSTI; NTIS; GPO Dep. 

This multidisciplinary study is designed to provide improvements 
in advanced reservoir characterization techniques. This goal is to 
be accomplished through: (1) an examination of the spatial varia- 
tion and anisotropy of relative permeability in the Tensleep 
Sandstone reservoirs of Wyoming; (2) the placement of that 
variation and anisotropy into paleogeographic, depositional, and di- 
agenetic frameworks; (3) the development of pore-system imagery 
techniques for the calculation of relative permeability; and (4) 
reservoir simulations testing the impact of relative permeability 
anisotropy and spatial variation on Tensleep Sandstone reservoir 
enhanced oil recovery. Concurrent efforts are aimed at understand- 
ing the spatial and dynamic alteration in sandstone reservoirs that 
is caused by rock-fluid interaction during CO. enhanced oil 
recovery processes. The work focuses on quantifying the interrela- 
tionship of fluid-rock interaction with lithologic characterization in 
terms of changes in relative permeability, wettability, and pore 
structure, and with fluid characterization in terms of changes in 
chemical composition and fluid properties. This work will establish 
new criteria for the susceptibility of Tensleep Sandstone reservoirs 
to formation alteration that results in a change in relative perme- 
ability and wellbore scale damage. This task will be accomplished 
by flow experiments using core material; examination of regional 
trends in water chemistry; examination of local water chemistry 
trends on the scale of a field; and chemical modeling of the reser- 
voir and experimental systems in order to scale-up the experiments 
to reservoir conditions. 


14464 (DOE/BC/14950-5) Enhanced oil recovery utilizing 
high-angle wells in the Frontier Formation, Badger Basin Field, 
Park County, Wyoming: Quarterly technical progress report, 1 
October 1993-31 December 1993. Fortmann, R.G. Sierra Energy 
Co., Cody, WY (United States). 14 Jan 1994. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC22- 
93BC14950. Order Number DE94009220. Source: OSTI; NTIS; 
GPO Dep. 

The goals during this period included the following objectives 
from the Statement of Work: in Phase 2A, completion of Subtask 
2.1.4 — Interpret data, of Task 2.1 — Acquire 3-D seismic data; and, 
in Phase 2B, completion of Subtask 2.2.1 — Solicit bids and award, 
and initiation of Subtask 2.2.2 — Acquire cores, of Task 2.2 — Drill 
slant hole. Subtask 2.1.4 — interpret data: Interpretation of the 3- D 





seismic survey was completed on a Sun Sparcstation10 worksta- 
tion (UNIX based), using Landmark Graphics latest version of 
Seisworks 3D software. Subtask 2.2.2 — Acquire cores: Sierra had 
picked a location and prepared a drilling plan for the slant/ 
horizontal wellbores. Sierra was ready to submit an Application for 
Permit to Drill. However, due to the fact that Sierra entered into an 


agreement to sell the Badger Basin property, the drilling phase 
was put on hold. 


14465 (DOE/BC/14951—4) Integrated approach towards the 
application of horizontal wells to improve waterflooding per- 
formance: Quarterly report, October 1, 1993-December 31, 
1993. Kelkar, B.G.; Liner, C.; Kerr, D. Tulsa Univ., OK (United 
States). [1993]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC22-93BC14951. Order Number 
DE94009217. Source: OSTI; NTIS; GPO Dep. 

The overall purpose of the proposed project is to improve sec- 
ondary recovery performance of a marginal oil field through the 
use of a horizontal injection well. The location and direction of the 
well will be selected based on the detailed reservoir description us- 
ing integrated approach. The authors expect that 2 to 5 % of 
original oil in place will be recovered using this method. This 
should extend the life of the reservoir by at least 10 years. To ac- 
complish the goals of the project, it is divided into two stages. In 
Stage 1, they will select part of the Glenn Pool field (William B. 
Self Unit), and collect additional reservoir data by conducting cross 
bore hole tomography surveys and formation micro scanner logs 
through newly drilled well. In addition, they will also utilize analo- 
gous outcrop data. By combining the state of the art data with 
conventional core and log data, they will develop a detailed reser- 
voir description based on integrated approach. After conducting 
extensive reservoir simulation studies, they will select a location 
and direction of a horizontal injection well. The well will be drilled 
based on optimized design, and the field performance will be moni- 
tored for at least six months. If the performance is encouraging, 
they will enter into second budget period of the project. This 
progress report is divided into three sections. In the first section, 
they discuss the preliminary results based on the cross bore hole 
seismic surveys. In the second section, they discuss the geological 
description of the Self Unit. In the last section, they present petro- 
physical properties description of the reservoir followed by the flow 
simulation results. Based on a thorough evaluation of the geologi- 
cal and flow simulation results, they finalized the initial test well 
location followed by drilling of the well in late Dec. 


14466 (DOE/BC/14952-5) Secondary oil recovery from se- 
lected Carter sandstone oilfields -— Black Warrior Basin, 
Alabama: Quarterly technical progress report, September 1— 
November 30, 1993. Anderson, J.C. Anderman/Smith Operating 
Co., Denver, CO (United States). 15 Jan 1994. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC22- 
93BC14952. Order Number DE94009128. Source: OSTI; NTIS; 
GPO Dep. 

Andermar/Smith Operating Co. is operating a secondary oil 
recovery project involving the Carter sandstone in northwest Al- 
abama. The project objectives are: (1) to increase the ultimate 
economic recovery of oil from the Carter reservoirs, thereby in- 
creasing domestic reserves and lessening US dependence on 
foreign oil; (2) to extensively model, test, and monitor the reser- 
voirs so their management is optimized; and (3) to assimilate and 
transfer the information and results gathered to other US oil com- 
panies to encourage them to attempt similar projects. As a result of 
waterflood operations at the Central Buff unit, oil production from 
the Fowler Brasher 7-9 well increased to 40—50 stb/d in late Octo- 
ber, and averaged about 45 stb/d in November with no measurable 
water production. Production at the Fowler Dodson 8-12 was more 
erratic during the same period. In October, the oil rate for this well 
increased to nearly 17 stb/d with no reported water production. 
However, in November the oil production rate declined to about 9 
stb/d with an associated average water rate of nearly 17 bpd. Wa- 
ter analysis showed that this produced water was significantly 
fresher than the connate water produced prior to waterflood opera- 
tions. This provides evidence for early breakthrough of water 
injected at the Jones 7-16 well and will be an important considera- 
tion in the reservoir modeling study being performed for the unit. 
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There has been essentially no change in the waterflood response 
at the North Fairview Unit during the last quarter. Oil production 
rates from the three producing wells have remained unchanged; 
that is, 3 stb/d for Smith 33-6, 2 stb/d for Perkins 33-11, and 1 stb/ 
d for the Perkins Young 33-10 well. 


14467 (DOE/BC/14953-1) Increased oll production and re- 
serves from improved completion techniques in the Biuebell 
Field, Uinta Basin, Utah: First quarterly technical progress re- 
port, September 30, 1993-December 31, 1993. Morgan, C.D. 
Utah Geological and Mineral Survey, Salt Lake City, UT (United 
States). 10 Jan 1994. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC22-93BC14953. Order Number 
DE94009237. Source: OSTI; NTIS; GPO Dep. 

The objective of this project is to increase the oil production and 
reserves in the Uinta Basin, Utah, by demonstration of improved 
completion techniques in the Bluebell field. Low productivity is at- 
tributed to gross production intervals of several thousand feet that 
contain perforated thief zones, water-bearing zones, and 
unperforated oil-bearing intervals. Geologic and engineering char- 
acterization and computer simulation of the Tertiary Green River 
and Wasatch Formations in the Bluebell field will determine reser- 
voir heterogeneities related to fractures and depositional trends. 
This phase will be followed by drilling and recompletion of several 
wells to demonstrate improved completion techniques based on the 
reservoir characterization. Transfer of the project results will be an 
ongoing component of the project. Technical progress is described 
for: outcrop studies of the Green River Formation; subsurface 
studies of the Bluebell field; and engineering studies of the reser- 
voirs in the Green River Formation and the Wasatch Formation. 


14468 (DOE/BC/14959-6) Revitalizing a mature oll play: 
Strategies for finding and producing unrecovered oil in Frio 
Fluvial-Deltaic reservoirs of South Texas: Technical progress 
report, October 1, 1993-December 31, 1993. Tyler, N. Texas 
Univ., Austin, TX (United States). Bureau of Economic Geology. 31 
Dec 1993. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC22-93BC14959. Order Number 
DE94009127. Source: OSTI; NTIS; GPO Dep. 

Advanced reservoir characterization techniques are being ap- 
plied to selected reservoirs in the Frio Fluvial-Deltaic Sandstone 
(Vicksburg Fault Zone) trend of South Texas in order to maximize 
the economic producibility of resources in this mature oil play. 
More than half of the reservoirs in this depositionally complex play 
have already been abandoned, and large volumes of oil may re- 
main unproduced unless advanced characterization techniques are 
applied to define untapped, incompletely drained, and new pool 
reservoirs as suitable targets for near-term recovery methods. This 
project is developing interwell-scale geological facies models and 
assessing engineering attributes of Frio fluvial-deltaic reservoirs in 
selected fields in order to characterize reservoir architecture, flow 
unit boundaries, and the controls that these characteristics exert on 
the location and volume of unrecovered mobile and residual oil. 
The results of these studies will lead directly to the identification of 
specific opportunities to exploit these heterogeneous reservoirs for 
incremental recovery by recompletion and strategic infill drilling. 
Project objectives are divided into three major phases. Phase |, 
reservoir selection and initial framework characterization, consisted 
of the initial tasks of screening fields within the play to select repre- 
sentative reservoirs that have a large remaining oil resource and 
are in danger of premature abandonment and performing initial 
characterization studies on selected reservoirs to identify the po- 
tential in untapped, incompletely drained, and new pool reservoirs. 
Phase 11 will involve advanced characterization of selected reser- 
voirs to delineate incremental resource opportunities. Subtasks 
here include the volumetric assessments of untapped and incom- 
pletely drained oil along with an analysis of specific targets for 
recompletion and strategic infill drilling. 


14469 (DOE/BC/14960-3) Post waterflood CO, miscible 
flood in light oil, fluvial: Dominated deltaic reservoir: First 
quarterly technical progress report, Fiscal year 1994, October 
1, 1993-December 31, 1993. Texaco Exploration and Production, 
Inc., Bridge City, TX (United States). 15 Jan 1994. 28p. Sponsored 
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by USDOE, Washington, DC (United States). DOE Contract FC22- 
93BC14960. Order Number DE94009146. Source: OSTI; NTIS; 
GPO Dep. 

Production from the Port Neches CO, project was initiated on 
December 6, 1993 after having been shut-in since the start of CO. 
injection on September 22, 1993 to allow reservoir pressure to 
build. Rates were established at 236 barrels of oil per day (BOPD) 
from two wells in the 235 acre waterflood project area, which be- 
fore project initiation had produced only 80 BOPD from the entire 
area. These wells are flowing large amounts of fluid due to the high 
reservoir pressure and their oil percentages are increasing as a re- 
sult of the CO, contacting the residual oil. One well, the H. J. Kuhn 
No. 15-R is flowing 217 BOPD, 1139 BWPD, and 2500 MCFPD of 
COz at a flowing tubing pressure (FTP) of 890 psi. The other pro- 
ducing well, the H. J. Kuhn No. 33, is currently flowing 19 BOPD, 
614 BWPD, and 15 MCFPD at a FTP of 400 psi. Unexpectedly 
high rates of CO, production are being made from Well No. 15-R 
and from the W. R. Stark “B” No. 8. This No. 8 well produced 7 
BOPD, 697 BWPD, and 15 MCFPD prior to being shut-in during 
September to allow for the reservoir pressure to build by injecting 
COz, but when opened on December 6, the well flowed dry CO> at 
a rate of 400 MCFPD for a two day test period. More sustained 
production tests will be obtained after all wells are tied into the new 
production facility. Many difficulties occurred in the drilling of the 
horizontal CO. injection well but a successful completion across 
2501 of sand has finally been accomplished. A formation dip of 
11-14 degrees in the area where the well was being drilled made 
the proposed 1500’ horizontal sand section too difficult to accom- 
plish. The shale section directly above the sand caused sticking 
problems on two separate occasions resulting in two sidetracks of 
the well around stuck pipe. The well will be tied into the facility and 
COz injection into the well will begin before February 1, 1994. 


14470 (DOE/BC/14963—1) West Hackberry Tertiary Project: 
Quarterly technical progress report, September 3, 1993- 
December 3, 1993. Fassihi, M.R.; Gillham, T.H. Amoco Production 
Co., Tulsa, OK (United States). 30 Nov 1993. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC22- 
93BC14963. Order Number DE94009238. Source: OSTI; NTIS; 
GPO Dep. 

The goal of the West Hackberry Tertiary Project is to demon- 
strate the technical and economic feasibility combining air injection 
with the Double Displacement Process for tertiary oil recovery. The 
Double Displacement Process is the gas displacement of a water 
invaded oil column for the purpose of recovering oil through gravity 
drainage. The novel aspect of this project is the use of air as the 
injection fluid. The target reservoirs for the project are the Came- 
rina C- 1,2,3 Sands located on the west flank of West Hackberry 
Field in Cameron Parish, Louisiana. If successful, this project win 
demonstrate that the use of air injection in the Double Displace- 
ment Process can economically recover oil in reservoirs where 
tertiary oil recovery is presently uneconomical. 


14471 (DOE/ID/01570-T171) Laboratory methods for en- 
hanced oil recovery core floods. Robertson, E.P.; Bala, G.A.; 
Thomas, C.P. EG and G Idaho, Inc., Idaho Falls, ID (United 
States). Mar 1994. 17p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC07-761D01570. Order Number 
DE94000117. Source: OSTI; NTIS; GPO Dep. 

Current research at the idaho National Engineering Laboratory 
(INEL) is investigating microbially enhanced oil recovery (MEOR) 
systems for application to oil reservoirs. Laboratory corefloods are 
invaluable in developing technology necessary for a field application 
of MEOR. Methods used to prepare sandstone cores for experi- 
mentation, coreflooding techniques, and quantification of coreflood 
effluent are discussed in detail. A technique to quantify the small 
volumes of oil associated with laboratory core floods is described. 


14472 (DOE/MC/30126-3704) Base program on energy 
related research: Quarterly technical progress report, August— 
October 1993. Western Research Inst., Laramie, WY (United 
States). [1993]. 26p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC21-93MC30126. Order Number 
DE94009087. Source: OSTI; NTIS; GPO Dep. 
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Progress reports are presented for the following area of studies: 
oil and gas; advanced systems applications; environmental tech- 
nologies; and applied energy science. Oil and gas includes the 
following tasks: CROW'™ process modeling; and miscible- 
immiscible gas injection processes. Advanced systems applications 
covers: development and optimization of a process for the produc- 
tion of a premium solid fuel from Western U.S. coals; development 
of an on-line alkali monitoring probe; optimization of the recycle oil 
process for Eastern oil shale; and process support and develop- 
ment. Tasks in the environmental technologies are: solid waste 
management; and remediation of contaminated soils. Applied en- 
ergy science covers heavy oil/plastics co-processing. 


14473 (DOE/MT/92012-6) Evaluation of using cyclocranes 
to support drilling & production of oil & gas in wetland areas: 
Sixth quarterly technical progress report, incorporating 
milestone schedule/status, October 1993-December 1993. 
Eggington, W.J. Mission Research Corp., San Diego, CA (United 
States). 1994. 22p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-92MT92012. Order Number 
DE94009224. Source: OSTI; NTIS; GPO Dep. 

This report is a progress report on a planned program falling un- 
der wetlands area research related to drilling, production, and 
transportation of oil and gas resources. Specifically the planned 
program addresses an evaluation of using cyclocraft to transport 
drill rigs, mud, pipes and other materials and equipment in a cost 
effective and environmentally safe manner to support oil and gas 
drilling and production operations in wetland areas. During this pe- 
riod, task 5, subscale tests, and task 7, environmental impacts, 
were completed. Work was continued on task 10, technology trans- 
fer, and the preparation of the final report as part of task 11. 
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14474 (DOE/EIA-M058) EIA model documentation: World 
oil refining logistics demand model,“WORLD” reference man- 
ual: Version 1.1. USDOE Energy Information Administration, 
Washington, DC (United States). Office of Integrated Analysis and 
Forecasting. 11 Apr 1994. 266p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE94009790. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This manual is intended primarily for use as a reference by ana- 
lysts applying the WORLD model to regional studies. It also 
provides overview information on WORLD features of potential in- 
terest to managers and analysts. Broadly, the manual covers 
WORLD model features in progressively increasing detail. Section 
2 provides an overview of the WORLD model, how it has evolved, 
what its design goals are, what it produces, and where it can be 
taken with further enhancements. Section 3 reviews model man- 
agement covering data sources, managing over-optimization, 
calibration and seasonality, check-points for case construction and 
common errors. Section 4 describes in detail the WORLD system, 
including: data and program systems in overview; details of main- 
frame and PC program control and files;model generation. size 
management, debugging and error analysis; use with different opti- 
mizers; and reporting and results analysis. Section 5 provides a 
detailed description of every WORLD model data table, covering 
model controls, case and technology data. Section 6 goes into the 
details of WORLD matrix structure. It provides an overview, de- 
scribes how regional definitions are controlled and defines the 
naming conventions for-all model rows, columns, right-hand sides, 
and bounds. It also includes a discussion of the formulation of 
product blending and specifications in WORLD. Several Appen- 
dices supplement the main sections. 


14475 (DOE/MT/92009-6) Evaluation of the freeze-thaw/ 
evaporation process for the treatment of produced waters: 
Quarterly technical progress report, October 1-December 31, 
1993. Boysen, J.; Morotti, J. Resource Technology Corp., Laramie, 
WY (United States). Jan 1994. 5p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC22-92MT92009. 
Order Number DE94009221. Source: OSTI; NTIS; GPO Dep. 





The use of freeze-crystallization processes for the treatment of 
contaminated water is rapidly being acknowledged as a low cost 
and low energy consuming method for the purification of water 
contaminated by a wide variety of contaminants of highly variable 
concentrations. Water purification by using natural conditions to 
promote freezing appears to be an extremely attractive freeze- 
crystallization process for the treatment of contaminated water in 
many areas where natural climatic conditions will seasonally pro- 
mote freezing. The natural freezing process can be coupled with 
natural evaporative processes to treat oil and gas produced waters 
year round in regions with favorable climatic conditions. The objec- 
tives of this research are related to development of a 
commercially-economic natural freeze-thaw/evaporation (FTE) pro- 
cess for the treatment and purification of water produced in 
conjunction with oil and gas. 


14476 (IFP—40975) SACRE: help system to control experi- 
mental results. Ferraz Simha, C. Institut Francais du Petrole 
(IFP), 92 - Rueil-Malmaison (France); Paris-13 Univ., 93 - Saint- 
Denis (France). 26 Nov 1993. 222p. (In French). Order Number 
DE94749210. Source: OSTI; NTIS (US Sales Only). 

The principal objective of this work is to show how we could use 
the artificial intelligence techniques to model the reasoning of an 
engineer. The knowledge representation formalisms we used are 
production rules and object oriented programming. Using 
knowledge-based systems as a tool to help engineers to supervise 
the chemical process quality is quite new and we observe an 
increasing interest for these applications in different kinds of indus- 
tries. In the first chapter of this thesis, we present the process to 
which we developed the prototype; this includes the chemical reac- 
tions of the process and a description of its industrial and pilot 
plants. Chapter Ii has two parts. The first one gives a survey of ar- 
tificial intelligence approaches to process supervision and real-time. 
The other one presents some techniques for data validation and 
how to associate them to a knowledge based systems. Chapter Ill 
shows the different kinds of informations found in pilot units, includ- 
ing the knowledge used by an engineer to evaluate the process 
state. We also present some ways to identify the process steady 
state. Chapter IV presents how these methods are implemented in 
SACRE. Furthermore, it shows the strategy how to apply those 
methods to realize a process diagnostic. (author). 
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14477 (BNL-60107) Human health risk assessment for 
radium discharged in produced water offshore: Phase 2. Mein- 
hold, A.F.; Hamilton, L.D.; Holtzman, S.; Baxter, S.L. Brookhaven 
National Lab., Upton, NY (United States). Dec 1993. 111p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH00016. Order Number DE94008776. Source: OSTI; 
NTIS; GPO Dep. 

Produced water generated during the production of oil and gas 
can contain enhanced levels of radium and other radionuclides. 
This naturally occurring radioactive material (NORM) may be dis- 
charged to offshore and coastal waters. This report is part of a 
series of studies of the health and environmental risks associated 
with the discharge of NORM and other contaminants in produced 
water into offshore and coastal waters. These assessments will 
provide input to regulators in the development of guidelines and 
permits, and to industry in appropriate discharge practices. A pre- 
liminary analysis of the risks associated with the discharge of 
radium in produced water to offshore waters in the Gulf of Mexico 
was recently completed (BNL, 1992). This preliminary assessment 
concluded that lifetime risks to the most sensitive populations (plat- 
form workers and recreational fishermen) appear to be small, and 
are not expected to exceed 1 x 10-4 even under worst-case con- 
ditions. This Phase Il report presents an assessment of the 
potential cancer risks posed by radium discharged offshore in pro- 
duced waters, and is an update and follow-up to the preliminary 
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interim report published in 1992 (BNL, 1992). The aim of this anal- 
ysis was to develop reasonable estimates of the potential human 
health risks associated with the discharge of radium offshore in 
produced water. The risk assessment focuses on offshore oil field 
discharges in the Gulf of Mexico off the state of Louisiana, and is 
less dependent on simplistic and conservative assumptions than 
was the Phase | coastal risk assessment, or the preliminary analy- 
sis presented in the Interim Report (BNL, 1992). 


14478 (ETDE-IT—94-42) Acute TCE and benzene inhalation: 
Morphological analysis with optical and scanning electron mi- 
croscopy and image analysis. Bruni, S. (ENEA, Bologna (Italy). 
Area Energia Ambiente e Salute); Pagano, P.; Sazzini, M. ENEA, 
Bologna (italy). Area Energia Ambiente e Salute; ENEA, Casaccia 
(Italy). Area Energia Ambiente e Salute. 1993. 6p. (in Italian). Or- 
der Number DE94752625. Source: OSTI; NTIS (US Sales Only). 
This paper reports on research efforts by ENEA (the Italian 
Agency for New Technology, Energy and the Environment) to char- 
acterize the biological effects of TCE and benzene inhalation in rats 
and determine alterations in their pulmonary defense mechanisms. 
Focus here is on the results of investigations using optical and 
scanning electron microscopy of morphological alterations induced 
in the nasal and bronco-alveolar areas exposed for 30 minutes to 
5,500 and 7,000 ppm of tetrachloroethylene and 1,700 ppm of ben- 
zene. Innovative histological colouring techniques were employed. 


14479 (ETDE-IT-94-43) Induced effects from benzene in- 
halation: Morphological analysis. Giovannetti, A. (ENEA, 
Casaccia (Italy). Area Energia Ambiente e Salute); Mancuso, M.T.; 
Fravolini, M.E. ENEA, Bologna (Italy). Area Energia Ambiente e 
Salute; ENEA, Casaccia (Italy). Area Energia Ambiente e Salute. 
1993. 68p. (in Italian). Order Number DE94002066. Source: OST]; 
NTIS (US Sales Only). 

This paper reports on research efforts by ENEA (the Italian 
Agency for New Technology, Energy and the Environment) to char- 
acterize the biological effects of TCE and benzene inhalation in 
rats and determine alterations in their pulmonary defense mecha- 
nisms. Focus is on morphological alterations induced in the nasal, 
tracheobronchial, and alveolar macrophages collected by means of 
bronco-alveolar washing. 
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14480 (DOE/EIA-0109(94/03)) Petroleum supply monthly, 
March 1994. USDOE Energy Information Administration, Washing- 
ton, DC (United States). Office of Oil and Gas. 30 Mar 1994. 150p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94009482. Source: OSTI; NTIS; GPO Dep. 

Data presented in the Petroleum Supply Monthly (PSM) describe 
the supply and disposition of petroleum products in the United 
States and major US geographic regions. The data series describe 
production, imports and exports, inter-Petroleum Administration for 
Defense (PAD) District movements, and inventories by the primary 
suppliers of petroleum products in the United States (50 States 
and the District of Columbia). The reporting universe includes 
those petroleum sectors in primary supply. Included are: petroleum 
refiners, motor gasoline blenders, operators of natural gas process- 
ing plants and fractionators, inter-PAD transporters, importers, and 
maior inventory holders of petroleum products and crude oil. When 
aggregated, the data reported by these sectors approximately rep- 
resent the consumption of petroleum products in the United States. 
Data presented in the PSM are divided into two sections: Sum- 
mary Statistics and Detailed Statistics. The tables and figures in 
the Summary Statistics section of the PSM present a time series of 
selected petroleum data on a US level. Most time series include 
preliminary estimates for one month based on the Weekly 
Petroleum Supply Reporting System; statistics based on the most 
recent data from the Monthly Petroleum Supply Reporting System 
(MPSRS); and statistics published in prior issues of the PSM and 
PSA. The Detailed Statistics tables of the PSM present statistics 
for the most current month available as well as year-to-date. In 
most cases, the statistics are presented for several geographic ar- 
eas — the United States (50 States and the District of Columbia), 
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five PAD Districts, and 12 Refining Districts. At the US and PAD 
District level, the total volume and the daily rate of activities are 
presented. The statistics are developed from monthly survey forms 
submitted by respondents to the EIA and from data provided from 
other sources. 


14481 (DOE/EIA—-0380(94/03)) Petroleum marketing 
monthly, March 1994. USDOE Energy Information Administration, 
Washington, DC (United States). Office of Oil and Gas. 22 Mar 
1994. 181p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE94008959. Source: OSTI; NTIS; GPO 
Dep. 

the Petroleum Marketing Monthly is designed to give information 
and statistical data about a variety of crude oils and refined 
petroleum products. The publication provides statistics on crude oil 
costs and refined petroleum products sales for use by industry, 
government, private sector analysts, education institutions, and 
consumers. Data on crude oil include the domestic first purchase 
price, the f.o.b. and landed cost of imported crude oil, and the re- 
finer's acquisition cost of crude oil. Sales data for motor gasoline, 
distillates, residuals, aviation fuels, Kerosene, and propane are pre- 
sented. 


14482 (DOE/EIA-0520(94/03)) International petroleum 
statistics report, March 1994. USDOE Energy Information Admin- 
istration, Washington, DC (United States). Office of Energy Markets 
and End Use. 28 Mar 1994. 62p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE94008946. Source: 
OSTI; NTIS; GPO; GPO Dep. 

The International Petroleum Statistics Report presents data on 
international oil production, demand, imports, exports, and stocks. 
The report has four sections. Section 1 contains time series data 
on world oil production, and on oil demand and stocks in the Orga- 
nization for Economic Cooperation and Development (OECD). This 
section contains annual data beginning in 1985, and monthly data 
for the most recent two years. Section 2 presents an oil supply/ 
demand balance for the world. This balance is presented in quar- 
terly intervals for the most recent two years. Section 3 presents 
data on oil imports by OECD countries. This section contains an- 
nual data for the most recent year, quarterly data for the most 
recent two quarters, and monthly data for the most recent twelve 
months. Section 4 presents annual time series data on world oil 
production and oil stocks, demand, and trade in OECD countries. 
World oil production and OECD demand data are for the years 
1970 through 1992; OECD stocks from 1973 through 1992; and 
OECD trade from 1982 through 1992. 


14483 (DOE/EIA—-0538(93/94-9)) Winter fuels report week 
ending, December 3, 1993. USDOE Energy Information Adminis- 
tration, Washington, DC (United States). Office of Oil and Gas. 9 
Dec 1993. 76p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE94004384. Source: OSTI; NTIS; GPO 
Dep. 

The Winter Fuels Report is intended to provide concise, timely 
information to the industry, the press, policymakers, consumers, 
analysts, and State and local governments on the following topics: 
distillate fuel oil net production, imports and stocks on a US level 
and for all Petroleum Administration for Defense Districts (PADD) 
and product supplied on a US level; propane net production, im- 
ports and stocks on a US level and for PADD’s |, 11, and Ill; 
natural gas supply and disposition and underground storage for the 
US and consumption for all PADD’S; as well as selected National 
average prices. residential and wholesale pricing data for heating 
oil and propane for those States participating in the joint Energy In- 
formation Administration (ElA)/State Heating Oil and Propane 
Program; crude oil and petroleum price comparisons for the US 
and selected cities; and a 6-10 Day, 30-Day, and 90-Day outlook 


for temperature and precipitation and US total heating degree-days 
by city. 


14484 


(DOE/EIA-0538(93/94-24)) Winter fuels report: Week 
ending, March 18, 1994. USDOE Energy Information Administra- 
tion, Washington, DC (United States). Office of Oil and Gas. 24 
Mar 1994. 78p. Sponsored by USDOE, Washington, DC (United 


States). Order Number DE94008778. Source: OSTI; NTIS; GPO 
Dep. 
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The Winter Fuels Report is intended to provide concise, timely 
information to the industry, the press, policymakers, consumers, 
analysts, and State and local governments on the following topics: 
distillate fuel oil net production, imports and stocks on a USS. level 
and for all Petroleum Administration for Defense Districts (PADD) 
and product supplied on a U.S. level; propane net production, im- 
ports and stocks on a U.S. level and for PADD’s |, Il, and Ill; 
natural gas supply and disposition and underground storage for the 
U.S. and consumption for all PADD’s; as well as selected National 
average prices; residential and wholesale pricing data for heating 
oil and propane for those States participating in the joint Energy In- 
formation Administration (EIA)/State Heating Oil and Propane 
Program; crude oil and petroleum price comparisons for the U.S. 
and selected cities; and a 6-10 Day, 30—Day, and 90-Day outlook 
for temperature and precipitation and U.S. total heating degree- 
days by city. 


14485 (DOE/EIA-0538(93/94-25)) Winter fuels report, week 
ending: March 25, 1994. USDOE Energy Information Administra- 
tion, Washington, DC (United States). Office of Oil and Gas. 31 
Mar 1994. 77p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE94009481. Source: OSTI; NTIS; GPO 
Dep. 

The Winter Fuels Report is intended to provide concise, timely 
information to the industry, the press, policymakers, consumers, 
analysts, and State and local governments on the following topics: 
Distillate fuel oil net production, imports and stocks on a US level 
and for all Petroleum Administration for Defense Districts (PADD) 
and product supplied on a US level; Propane net production, im- 
ports and stocks on a US level and for PADD’s |, Il, and Ill; Natural 
gas supply and disposition and underground storage for the US 
and consumption for all PADD’s; as well as selected National aver- 
age prices; Residential and wholesale pricing data for heating oil 
and propane for those States participating in the joint Energy Infor- 
mation Administration (EIA)/State Heating Oil and Propane 
Program; Crude oil and petroleum price comparisons for the US 
and selected cities; and A 6-10 Day, 30-Day, and 90-Day outlook 
for temperature and precipitation and US total heating degree-days 


by city. The distillate fuel oil and propane supply data are collected 
and published weekly. 


14486 (DOE/EIA-0538(93/94-26)) Winter fuels report, week 
ending April 1, 1994. USDOE Energy Information Administration, 
Washington, DC (United States). Office of Oil and Gas. 7 Apr 1994. 
76p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE94009432. Source: OSTI; NTIS; GPO Dep. 

The Winter Fuels Report is intended to provide concise, timely 
information to the industry, the press, policymakers, consumers, 
analysts, and State and local governments on the following topics: 
distillate fuel oil net production, imports and stocks on a US level 
and for all Petroleum Administration for Defense Districts (PADD) 
and product supplied on a US level; propane net production, im- 
ports and stocks on a US level and for PADD'’s I, Il, and Ill; natural 
gas supply and disposition and underground storage for the US and 
consumption for all PADD’S; as well as selected National average 
prices. Residential and wholesale pricing data for heating oil and 
propane for those States participating in the joint Energy Informa- 
tion Administration (ElA)/State Heating Oil and Propane Program; 
crude oil and petroleum price comparisons for the US and selected 
cities; and a 6-10 Day, 30-Day, and 90-Day outlook for tempera- 
ture and precipitation and US total heating degree-days by city. 


14487 (DOE/EIA-M059) EIA model documentation: 
Petroleum Market Model of the National Energy Modeling Sys- 
tem. USDOE Energy Information Administration, Washington, DC 
(United States). Office of integrated Analysis and Forecasting. 24 
Feb 1994. 245p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE94008738. Source: OSTI; NTIS; GPO 
Dep. 

The purpose of this report is to define the objectives of the 
Petroleum Market Model (PMM), describe its basic approach, and 
provide detail on how it works. This report is intended as a refer- 
ence document for model analysts, users, and the public. 
Documentation of the model is in accordance with EIA's legal obli- 
gation to provide adequate documentation in support of its models 
(Public Law 94-385, section 57.b.2.) The PMM projects petroleum 





product prices and sources of supply for meeting petroleum 
product demand. The sources of supply include crude oil, both do- 
mestic and imported; other inputs including alcohols and ethers; 
natural gas plant liquids production; petroleum product imports; 
and refinery processing gain. In addition, the PMM estimates do- 
mestic refinery capacity expansion and fuel consumption. Product 
prices are estimated at the Census division level and much of the 
refining activity information is at the Petroleum Administration for 
Defense (PAD) District level. The report is organized as follows: 
Chapter 2, Model Purpose; Chapter 3, Model Overview and Ratio- 
nale; Chapter 4, Model Structure; Appendix A, Inventory of Input 
Data, Parameter Estimates, and Model Outputs; Appendix B, 
Detailed Mathematical Description of the Model; Appendix C, Bibli- 
ography; Appendix D, Model Abstract; and Appendix E, Data 
Quality; and Appendix F, Estimation Methodologies. 


14488 (INIS-mf—13863) Oil and Gas Industry In Qatar. Qatar 
General Petroleum Corporation, Doha (Qatar). Dec 1992. 62p. (in 
English, Arabic). Order Number DE94622658. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In less than two decades, numerous impressive developments 
have taken place. These include: the realization of full ownership 
and complete control by the State over oil and gas operations and 
related industries, the establishment of Qatar General Petroleum 
Corporation (QGPC), the development of exploration and produc- 
tion activities, the full utilization of natural gas in industry and 
domestic sectors and the construction of down stream industries in 
the industrial area (Umm Said) including the refinery, the natural 
gas liquids plants and the fertilizer and petrochemical complexes. 
Such important achievements have been crowned with the devel- 
opment of the North Field massive reserves of non associated gas. 
4 figs. 
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14489 (DOE/MT/92011-7) Hydrogeochemical and produc- 
tion controls on NORM in oilkand gas-field operations: 
Technical progress report, October 1, 1993-December 31, 
1993. Fisher, R.S. Texas Univ., Austin, TX (United States). Bureau 
of Economic Geology. 27 Jan 1994. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-92MT92011. 
Order Number DE94009056. Source: OSTI; NTIS; GPO Dep. 

This project is designed to investigate the geochemical, geologi- 
cal, and production parameters that control the occurrence of 
naturally occurring radioactive material (NORM) in oil- and gas-field 
operations. Relations between reservoir setting and NORM content 
of brine and scale will be interpreted on the basis of the geochem- 
istry of natural radioactivity in oil and gas reservoir, the 
compositions of produced water and production-equipment scale, 
and geochemical modeling to determine the type and amount of 
scale that can form as produced waters are transported from reser- 
voir to land surface. Our goal is to develop screening criteria that 
will enable oil- and gas-field operations to identity geologic, geo- 
graphic, and production characteristics that can lead to high NORM 
accumulations in equipment and waste. Most of our efforts during 
the fourth quarter of 1993 were directed at two activities. First, we 
increased our database of available produced-water compositions. 
We currently have chemical data for nearly 300 produced-water 
samples from the Texas Panhandle, Gulf Coast, and central Texas. 
We are using these data to geochemically predict the type, 
amount, and NORM content of scale that will precipitate as water 
is produced from oil and gas reservoir. Second, we continued to 
select produced-water samples to be submitted for measurements 
of radium-226 and radium-228. 


0209 Environmental Aspects 
Refer also to citation(s) 14473, 14838, 16507, 16676, 16678 


14490 (INIS-mf-13837) GAOCMAO and its oil spill re 
sponse activities in the Gulf. Al-Sada, M.S. Qatar General 
Petroleum Corporation, Doha (Qatar). 1994. 11p. (CONF-940168—: 
Seminar on safety certification and environment, Doha (Qatar), 15- 
16 Jan 1994). Order Number DE94622396. Source: OSTI; NTIS 
(US Sales Only); INIS. 
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Gulf Area Oil Companies Mutual Aid Organisation (GAOCMAO), 
has taken active steps in cooperation with its member companies, 
national and regional environmental organisation (ROPME) in an 
attempt to protect the Gulf from various sources of pollution. Spe- 
cific attention was given to oil pollution response in terms of 
stockpiling of adequate equipment, training of personal and coordi- 
nation through the application of pre-prepared contingency pians. 
All these activities tell us that a lot has been done to protect the 
Gulf environment from pollution. GAOCMAO, after many years of 
successful development looks to the future with confidence and re- 
newed vigor. It is the intention of this organisation to enhance its 
member companies capabilities to respond to major incidents and 
to work closely with the national governmental, regional and inter- 
national environmental organisations throughout the world, in fields 
appropriate to the Gulf oil industry. (author). 


14491 (IVL-B-1122) *Long path’ FTIR for monitoring of dif- 
fuse emissions from a petrochemical industry. Mellqvist, J.; 
Galle, B. Swedish Environmental Research Inst., Goeteborg (Swe- 
den). Feb 1994. 27p. (In Swedish). Order Number DE94756495. 
Source: OSTI; NTIS; INIS. 

A project has been carried through, where dispersive absorption 
spectroscopy in the infrared region (FTIR) have been used 
together with an open optical mirror system with an optical wave- 
length of 1 km, to monitor emissions from a petrochemical industry. 
The study have comprised laboratory studies and a simple field 
test. This indicated that very low concentrations of petrochemical 
specific compounds can be measured. It has been verified in the 
field for ethane and propane with a detection limit of 4-6 yo/m*. 
Trace gas experiments with SFg have been made with a detection 
limit of approx 0.6 yg/m®. This shows that the combination FTIR/ 
SF, have a great potential for development to a tool for quantifying 
diffuse emissions. 6 refs. 14 figs, 3 tabs 


14492 Ojll/gas collector/separator for underwater oil leaks. 
Henning, C.D. To Dept. of Energy. 1992. Filed date 17 Apr 1992. 
U.S. Patent Application 7-870,067. 17p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE94010138. Source: OSTI; NTIS; GPO Dep. 

This invention is comprised of an oil/gas collector/separator for 
recovery of oil leaking, for example, from an offshore or underwa- 
ter oil well. The separator is floated over the point of the leak and 
tethered in place so as to receive oil/gas floating, or forced under 
pressure, toward the water surface from either a broken or leaking 
oil well casing, line, or sunken ship. The separator is provided with 
a downwardly extending skirt to contain the oil/gas which floats or 
is forced upward into a dome wherein the gas is separated from 
the oil/water, with the gas being flared (burned) at the top of the 
dome, and the oil is separated from water and pumped to a point 
of use. Since the density of oil is less than that of water it can be 
easily separated from any water entering the dome. 


14493 (UCID—21342-Add.2) Addendum 2: Logs of monitor 
wells drilled May 1988 through December 1992. Stout, J. (Ray 
Raskin Associates Inc., Tempe, AZ (United States)); Qualheim, B.; 
McPherrin, R.; Barber, K.; Hedegaard, R.; McConihe, W.; Miller, T. 
Lawrence Livermore National Lab., CA (United States). Nov 1993. 
345p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. Order Number DE94009534. 
Source: OSTI; NTIS; GPO Dep. 

The logs in this addendum were plotted in a new format by the 
same software package (LOGGER by Rockware, Denver, CO) that 
was used in the original publication. The scale remains the same, 
1 inch = 15 foot. The header is totally automated with a subhead- 
ing indexing the well-construction symbols. Geophysical curves are 
labeled in their respective channels, and percentage core recovery 
is plotted in a histogram. Lithologic symbols are plotted to scale in 
a channel similar to previous logs. The lithologic description also 
has been automated to assure consistency in terminology. Descrip- 
tions are more extensive and are referenced by leader lines to the 
lithologic symbol. Additional figures included for this Addendum 
are: a plot of all the monitoring well locations at the LLNL Main site 
and a plot detailing the gasoline spill area well locations in the 
vicinity of Building 403. 
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0210 Legislation and Regulations 


Refer also to citation(s) 14585 


0220 Transport, Handling, and Storage 
Refer also to citation(s) 14585, 16162, 16676 


14494 (DOE/FE—0291(01/94)) Strategic Petroleum Reserve 
technical and performance criteria, Level 1: Revision. USDOE 
Assistant Secretary for Fossil Energy, Washington, DC (United 
States). Office of Strategic Petroleum Reserve. Jan 1994. 32p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94008698. Source: OSTI; NTIS; GPO Dep. 

This document establishes the Strategic Petroleum Reserve 
(SPR) Program top-level technical and performance criteria against 
which design, construction, performance and test criteria for the 
SPR shall be developed at successive levels of detail. The require- 
ments of this document shall apply to all elements of the SPR over 
which the Department of Energy (DOE) has purview. These re- 
quirements shall serve as the baseline for subordinate technical 
criteria documentation and related specifications governing: Config- 
uration of the total SPR; Design, construction, maintenance and 
operations of SPR sites and distribution facilities; and SPR sys- 
tems performance, test and evaluation. 


14495 (SAND-93-3841) A user’s manual for the computer 
code HORSMIC. Russo, A.J. Sandia National Labs., Albuquerque, 
NM (United States). Jan 1994. 17p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-94AL85000. Order 
Number DE94009972. Source: OSTI; NTIS; GPO Dep. 

The code HORSMIC was written to solve the problem of calcu- 
lating the shape of hydrocarbon (gas or liquid) storage caverns 
formed by solution mining in bedded salt formations. In the past 
many storage cavems have been formed by vertically drilling into 
salt dome formations and solution mining large-aspect-ratio, 
vertically-axisymmetric caverns. This approach is generally not sat- 
isfactory for shallow salt beds because it would result in 
geomechanically-unstable, pancake-shaped caverns. In order to 
produce a high aspect ratio cavern in the horizontal direction a 
more complicated strategy must be employed. This report de- 
scribes one such strategy, and documents the use of the computer 
model HORSMIC which can be used to estimate the shape of the 
cavern produced by a prescribed leaching schedule. Multiple trials 
can then be used to investigate the effects of various pipe hole 
configurations in order to optimize over the cavern shape. 


0250 Combustion 


14496 (DOE/ER/14191-T1) Kinetics and mechanisms of 
reactions involving small aromatic reactive intermediates: An- 
nual report. Lin, M.C. Emory Univ., Atlanta, GA (United States). 
Dept. of Chemistry. [1994]. 9p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG05-91ER14191. Order 
Number DE94009475. Source: OSTI; NTIS; GPO Dep. 

Phenyl (CgHs), phenoxy (CgH5O) and benzyne (CgH,4) are fun- 
damentally important prototype molecules. CsHs and CgHsO are 
also very important reactive intermediates in hydrocarbon combus- 
tion systems, particularly with regard to soot formation chemistry, 
as well as to the combustion chemistry of aromatic additives in 
gasoline. The authors proposed to study the kinetics and mecha- 
nisms of these three benchmark reactive intermediates using two 
complementary laser diagnostic techniques — laser resonance ab- 
sorption (LRA) and resonance enhanced multiphoton ionization 
mass spectrometry (REMPI/MS). In the first year of this contractual 
work, they have employed a new type of LRA, i.e. the intra-cavity 
resonance absorption technique, to measure the rate constants for 
CeHs reactions, extending the limit of rate constant measurement 
down to 10-18 cm/s. They have tested this method for the follow- 
ing reactions: CsHs + HBr, CH2O, Oo, CoHo and CoH, at 297 K 
and obtained their rate constants to be 3.0 x 10-11, 1.2 x 10-14, 
1.0 x 10-1, 7.0 x 10-'® and 6.7 x 10-'® cm/s, respectively. In 
the second study, the REMPI spectroscopy of CeHs is being inves- 
tigated with the two laser pump-probe surface photolysis method. 
The desorbed CgHs photofragment is ionized by (1+1) MPI in the 
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spectral range 200-260 nm. Similarly, the NO photofragment is 
also detected by (1+1) MPI in the same spectral region. The de- 
tailed photofragmentation of the absorbed CgH5NO at 193 and 248 
nm is being analyzed presently and a new experiment with ace- 
tophenone on a quartz surface is under way. 


03 NATURAL GAS 


14497 (IFP-40915) Gas stakes in developing countries and 
going beyond institutional obstacles to resource utilization. 
Delafosse, E. Institut Francais du Petrole (IFP), 92 - Rueil- 
Malmaison (France); Ecole Nationale Superieure du Petrole et des 
Moteurs (ENSPM), 92 - Rueil-Malmaison (France); Dijon Univ., 21 
(France). 15 Sep 1993. 425p. (in French). Order Number 
DE94749213. Source: OSTI; NTIS (US Sales Only). 

Up to now, the development of natural gas industry has been 
limited mostly to North America, Europe and Japan. Natural gas is 
widely appreciated as an energy source due to its abundance, 
physical characteristics and low production cost. Because of high 
transportation cost, the future development of the natural gas in- 
dustry is closely tied to the creation and growth of new gas markets 
in DC’s located close to production areas. To date, there has been 
little gas industry development in these zones due to organisational 
structural and economic barriers which driven up transaction costs. 
These problems, however, can be overcome using industrial or- 
ganisation economics. The analytical process focuses on firms, 
industry structures, market configurations and their interactions. 
Transaction cost analysis helps us to understand the links between 
different upstream and downstream processes: namely gas pro- 
duction, gas transportation and electric power generation. The 
bilateral exchange model and analysis of long term US contracts 
allow us to develop a new understanding of contract's role. The 
analysis finally shows how to reduce transaction costs. (author). 


0302 Reserves, Geology, and Exploration 
Refer also to citation(s) 14443, 14445, 16898 


14498 (DOE/METC/C—94/7124) Greater Green River basin 
well-site selection. Frohne, K.H. (USDOE Morgantown Energy 
Technology Center, WV (United States)); Boswell, R. USDOE Mor- 
gantown Energy Technology Center, WV (United States). [1993]. 
16p. Sponsored by USDOE, Washington, DC (United States). 
(CONF-931156—43: Fuels technology contractors’ review meeting, 
Morgantown, WV (United States), 16-18 Nov 1993). Order Number 
DE94008985. Source: OSTI; NTIS; GPO Dep. 

Recent estimates of the natural gas resources of Cretaceous 
low-permeability reservoirs of the Greater Green River basin indi- 
cate that as much as 5000 trillion cubic feet (Tcf) of gas may be in 
place (Law and others 1989). Of this total, Law and others (1989) 
attributed approximately 80 percent to the Upper Cretaceous 
Mesaverde Group and Lewis Shale. Unfortunately, present 
economic conditions render the drilling of many vertical wells un- 
profitable. Consequently, a three-well demonstration program, 
jointly sponsored by the US DOE/METC and the Gas Research In- 
stitute, was designed to test the profitability of this resource using 
state-of-the-art directional drilling and completion techniques. DOE/ 
METC studied the geologic and engineering characteristics of 
“tight” gas reservoirs in the eastern portion of the Greater Green 
River basin in order to identify specific locations that displayed the 
greatest potential for a successful field demonstration. This area 
encompasses the Rocks Springs Uplift, Wamsutter Arch, and the 
Washakie and Red Desert (or Great Divide) basins of southwest- 
ern Wyoming. The work was divided into three phases. Phase 1 
consisted of a regional geologic reconnaissance of 14 gas- 
producing areas encompassing 98 separate gas fields. In Phase 2, 
the top four areas were analyzed in greater detail, and the area 
containing the most favorable conditions was selected for the iden- 
tification of specific test sites. In Phase 3, target horizons were 
selected for each project area, and specific placement locations 
were selected and prioritized. 


14499 


(DOE/R6/99202-T9) Geohydrologic feasibility study 
of the Northern and Central Appalachian basin areas for the 





potential application of a production process patented by Jack 
W. Mcintyre. Kvasnicka, D. Geraghty and Miller, Inc., Midland, TX 
(United States). Mar 1994. 38p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG46-92R699202. Order 
Number DE94009455. Source: OSTI; NTIS; GPO Dep. 

Geraghty & Miller, Inc. of Midland, Texas conducted geologic 
and hydrologic feasibility studies of the potential applicability of a 
patented (US Patent Office No. 4,766,957) process developed by 
Jack W. Mcintyre for the recovery of natural gas from coalbed/ 
sand formations in the Northern and Central Appalachian basin ar- 
eas. General research, based on a review of published literature 
from both public and private sources, indicates that the generally 
thin, but numerous coalbeds found in the greater Appalachian 
Basin area do exhibit some potential for the application of this 
patented process. Estimates of total gas reserves in-place (Gas 
Research Institute, July 1991) for coalbeds in the Central and 
Northern Appalachian Basin areas are 5 trillion cubic feet (TCF) 
and 61 TCF respectively. Produced waters associated with coal 
deposits in the greater Appalachian Basin area can be character- 
ized on the basis of established but limited production of coalbed 
methane. Central Appalachian coals generally produce small quan- 
tities of water (less than 50 barrels of water per day for the 
average producing well) which is high in total dissolved solids 
(TDS), greater than 30,000 parts per million (ppM). The chemical 
quality of water produced from these coal seams represents a sig- 
nificant disposal challenge to the operators of methane-producing 
wells in the Central Appalachian Basin. By contrast, water associ- 
ated with the production of coalbed methane in the Northern 
Appalachian Basin is generally fair to good quality, and daily pro- 
duction volumes are low. However, the relatively slow desorption of 
methane gas from Northern Appalachian coals may result in a 
greater net volume of produced water over the economic life of the 
well. The well operator must respond to long-term disposal needs. 


14500 (DOE/R6/99202-T10) Geohydrologic study of the 
Michigan Basin for the applicability of Jack W. Mcintyre’s 
patented process for simultaneous gas recovery and water 
disposal in production wells. Maryn, S. Geraghty and Miller, Inc., 
Midland, TX (United States). Mar 1994. 37p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG46- 
92R699202. Order Number DE94009456. Source: OSTI; NTIS; 
GPO Dep. 

Geraghty & Miller, Inc. of Midland, Texas conducted a geohydro- 
logic study of the Michigan Basin to evaluate the applicability of 
Jack Mcintyre’s patented process for gas recovery and water dis- 
posal in production wells. A review of available publications was 
conducted to identify, (1) natural gas reservoirs which generate 
large quantities of gas and water, and (2) underground injection 
zones for produced water. Research efforts were focused on 
unconventional natural gas formations. The Antrim Shale is a De- 
vonian gas shale which produces gas and large quantities of 
water. Total 1992 production from 2,626 wells was 74,209,916 Mcf 
of gas and 25,795,334 bbl of water. The Middle Devonian Dundee 
Limestone is a major injection zone for produced water. “Waterless 
completion” wells have been completed in the Antrim Shale for gas 
recovery and in the Dundee Limestone for water disposal. Jack 
Mcintyre’s patented process has potential application for the recov- 
ery of gas from the Antrim Shale and simultaneous injection of 
produced water into the Dundee Limestone. 
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Refer also to citation(s) 14473, 14489, 14498, 14499, 14500, 
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14501 (DOE/MC/23120-94/C0318) Low temperature H2S 
separation using membrane reactor with redox catalyst. Pelle- 
grino, J.J.; Ko, Myong; Watts, L. National Inst. of Standards and 
Technology, Boulder, CO (United States). Thermophysics Div. 
[1993]. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract Al21-86MC23120. (CONF-931156-—41: Fu- 
els technology contractors’ review meeting, Morgantown, WV 
(United States), 16-18 Nov 1993). Order Number DE94008991. 
Source: OSTI; NTIS; GPO Dep. 
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A low temperature redox catalyst is combined with an H2S selec- 
tive membrane to create a composite-catalytic-membrane-reactor 
(CCMR) to help reach pipeline-quality natural gas H2S levels of be- 
low 4 ppM. The goal of this program is to identify the apparent 
kinetic and mass transfer parameters for the CCMR. Using these 
kinetic and mass transfer parameters a preliminary process design 
can be made to ascertain the potential of this technology for 
replacement of conventional amine scrubbing and Claus sulfur re- 
covery processes. in pursuit of this goal the project contains the 
following activities: construction of reactor and mass transfer 
equipment suitable for accurate measurements and safe handling 
of pure H-S; initial proof-of-concept experiments with a prototype 
CCMR; obtain literature data and develop thermodynamic models 
for multicomponent natural gas components’ solubility in electrolyte 
solutions; make physical and chemical measurements on the cata- 
lyst; obtain kinetic data using a 3-phase slurry reactor; obtain 
kinetic data for a catalytic membrane under varying mass transfer 
conditions; develop mathematical models to guide experimental 
work and for interpretation of results; optimize the permselective 
membrane part of the CCMR using commercially available materi- 
als; further proof-of-concept experiments with an optimized CCMR; 
and develop preliminary process design and economic analysis for 
the use of a CCMR in gas cleanup. 


14502 (DOE/MC/26024-3537) Slant Hole Completion Test 
Cozzette and Paludal production testing. Malinowsky, M.S. CER 
Corp., Las Vegas, NV (United States). Jun 1993. 143p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC21- 
90MC26024. Order Number DE94000063. Source: OSTI; NTIS; 
GPO Dep. 

The Slant Hole Completion Test (SHCT), funded by the US. 
Department of Energy, is a test well drilled to evaluate the effec- 
tiveness of directional drilling in the tight, naturally-fractured gas 
sands and coals of the Mesaverde Group in the Rulison Field of 
northwestern Colorado. The surface location of the SHCT-1 well is 
Section 34, T6S, R94W, Garfield County, Colorado, approximately 
7.5 miles west of the city of Rifle. Drilling operations were com- 
pleted in late 1991.1 Following completion of the well, a series of 
production tests were performed in the upper Cozzette Sandstone 
and the sandstones and coals within the Paludal depositional envi- 
ronment. The tests in the Cozzette Sandstone showed that 
horizontal drilling resulted in significantly-improved production per- 
formance compared to vertical wells in the Rulison Field. This 
increase in productivity was accompanied by large water produc- 
tion volumes, the source of which remains uncertain. Similar gas/ 
water ratios are uncommon for vertical wells in the Rulison Field. 
Tests in the paludal sandstones and coals showed no production 
improvement over vertical wells due to high angle directional 
drilling and completion. Stimulation effectiveness was reduced, 
possibly because of localized high stress regions in the vicinity of 
the wellbore caused by the 600 deviation and the alignment of the 
wellbore with the minimum principal stress. 


14503 (DOE/MC/26025—94/C0317) CO2/sand fracturing in 
low permeability reservoirs. Mazza, R.L.; Gehr, J.B. Petroleum 
Consulting Services, Canton, OH (United States). [1993]. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-90MC26025. (CONF-931156-42: Fuels technology 
contractors’ review meeting, Morgantown, WV (United States), 16- 
18 Nov 1993). Order Number DE94008990. Source: OSTI; NTIS; 
GPO Dep. 

The objectives of this study are: to demonstrate the effective- 
ness of a non-damaging liquid, carbon dioxide (CO2) in creating 
sand-propped hydraulic fractures in “tight” gas bearing formations 
within the Appalachian Basin; and to compare and rank the gas 
production responses from wells treated with liquid CO2 with other 
types of treatments (shooting, water based, nitrogen, etc.). The 
preliminary results are encouraging, and although only a few 
months of production is available, the rate of gas production from 
the CO. treated candidate wells is greater than that from the con- 
trol wells. The CO2/sand fracs appear to be 56 percent better than 
the nitrogen fracs in Pike County. In addition, the CO2/sand fracs 
are 4.8 times better than conventional shot welis in the Pike 
County study area. It should be recognized that these results are 
from a very limited data set and overall conclusions may change 
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as more control wells are added to the analysis. From a stimulation 
process achievement viewpoint, the maximum amount of sand 
pumped is 46,000 pounds at an average concentration of 3.1 
pound per gallon. It should be pointed out that additional foam and 
nitrogen stimulations have recently been performed by the operator 
in the Pike County area, and subsequent discussions in the future 
will include additional control wells to the baseline data sets. 


14504 (DOE/MC/28239-94/C0327) Evaluation of target 
reservoirs for horizontal drilling: Lower Glen Rose Formation, 
South Texas. Muncey, G.; Drimal, C.E. Jr. PrimeEnergy Coprp., 
Stamford, CT (United States). [1993]. 17p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-91MC28239. 
(CONF-931156—45: Fuels technology contractors’ review meeting, 
Morgantown, WV (United States), 16-18 Nov 1993). Order Number 
DE94008982. Source: OSTI; NTIS; GPO Dep. 

The primary objective of this project is to test the hypothesis that 
a horizontally drilled borehole can increase gas production 
sufficiently from the Lower Glen Rose Formation to provide an eco- 
nomic advantage over conventional vertical drilling. Additional 
objectives are to conduct detailed investigations of reservoir prop- 
erties and completion methods. This paper presents preliminary 
results of a project, co-funded by PrimeEnergy and the United 
States Department of Energy (DOE), to assess the economic via- 
bility of horizontal drilling in the Lower Glen Rose Formation of 
Maverick County, Texas. This project is part of an ongoing DOE in- 
vestigation of directional drilling in the development of tight gas 
resources within the United States. This paper builds on data pre- 
sented in Muncey (1992) with data from two vertical tests of the 
Lower Glen Rose Formation, both drilled in 1993, and the analysis 
of approximately 20 line-miles of high-resolution seismic data 
recorded in 1992 and 1993. 


14505 (DOE/METC/C—94/7122) Natural gas recovery, stor- 
age, and utilization SBIR program. Shoemaker, H.D. USDOE 
Morgantown Energy Technology Center, WV (United States). 
[1993]. 11p. Sponsored by USDOE, Washington, DC (United 
States). (CONF-931156-40: Fuels technology contractors’ review 
meeting, Morgantown, WV (United States), 16-18 Nov 1993). Or- 
der Number DE94008983. Source: OSTI; NTIS; GPO Dep. 

A Fossil Energy natural-gas topic has been a part of the DOE 
Small Business Innovation Research (SBIR) program since 1988. 
To date, 50 Phase SBIR natural-gas applications have been 
funded. Of these 50, 24 were successful in obtaining Phase Il 
SBIR funding. The current Phase II natural-gas research projects 
awarded under the SBIR program and managed by METC are pre- 
sented by award year. The presented information on these 2-year 
projects includes project title, awardee, and a project summary. 
The 1992 Phase Il projects are: landfill gas recovery for vehicular 
natural gas and food grade carbon dioxide; brine disposal process 
for coalbed gas production; spontaneous natural as oxidative 
dimerization across mixed conducting ceramic membranes; low- 
cost offshore drilling systern for natural gas hydrates; motorless 
directional drill for oil and gas wells; and development of a multiple 
fracture creation process for stimulation of horizontally drilled 
wells.The 1993 Phase II projects include: process for sweetening 
sour gas by direct thermolysis of hydrogen sulfide; remote leak 
survey capability for natural gas transport storage and distribution 
systems; reinterpretation of existing wellbore log data using neural- 
based patter recognition processes; and advanced liquid 
membrane system for natural gas purification. 


14506 (DOE/METC/C—94/7123) Natural gas product and 
strategic analysis. Layne, A.W.; Duda, J.R.; Zammerilli, A.M. US- 
DOE Morgantown Energy Technology Center, WV (United States). 
[1993]. 9p. Sponsored by USDOE, Washington, DC (United 
States). (CONF-931156-44: Fuels technology contractors’ review 
meeting, Morgantown, WV (United States), 16-18 Nov 1993). Or- 
der Number DE94008984. Source: OSTI; NTIS; INIS; GPO Dep. 
Product and strategic analysis at the Department of Energy 
(DOE)/Morgantown Energy Technology Center (METC) crosscuts 
all sectors of the natural gas industry. This includes the supply, 
transportation, and end-use sectors of the natural-gas market. Pro- 
jects in the Natural Gas Resource and Extraction supply program 
have been integrated into a new product focus. Product develop- 
ment facilitates commercialization and technology transfer through 
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DOE/industry cost-shared research, development, and demonstra- 
tion (RD&D). Four products under the Resource and Extraction 
program include Resource and Reserves; Low Permeability Forma- 
tions; Drilling, Completion, and Stimulation: and Natural Gas 
Upgrading. Engineering process analyses have been performed for 
the Slant Hole Completion Test project. These analyses focused on 
evaluation of horizontal-well recovery potential and applications of 
slant-hole technology. Figures 2 and 3 depict slant-well in situ 
stress conditions and hydraulic fracture configurations. Figure 4 
presents Paludal Formation coal-gas production curves used to op- 
timize the hydraulic fracture design for the slant well. Economic 
analyses have utilized data generated from vertical test wells to 
evaluate the profitability of horizontal technology for low- 
permeability formations in Yuma County, Colorado, and Maverick 
County, Texas. 


14507 (DOE/R6/99202-T8) Compendium of basins for the 
potential applicability of Jack W. Mcintyre’s patented tool. 
Reed, P.D. Geraghty and Miller, Inc., Midland, TX (United States). 
Mar 1994. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG46-92R699202. Order Number 
DE94009454. Source: OSTI; NTIS; GPO Dep. 

Geraghty & Miller, Inc. of Midland, Texas conducted geological 
and hydrological feasibility studies of the potential applicability of 
Jack W. Mcintyre's patented tool for the recovery of natural gas 
from coalbed formations in the San Juan, Powder River, Greater 
Green River, Piceance, Black Warrior, Appalachian and Michigan 
basins. Results from the surveys indicated that geology dominated 
research efforts for many of the basins. Limited information exists 
on the hydrology and water quality of the basins. All of the basins 
contain some potential for the use of Jack Mcintyre’s patented pro- 
duction process. This process is designed specifically to separate 
produced water and produced gas in a downhole environment and 
may allow for more efficient and economical development of 
coalbed methane resources in this area. 
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14508 (DOE/PC/91030-T7) Methyl chloride via oxyhy- 
drochiorination of methane: Quarterly technical progress 
report No. 6, January-March 1993. Dow Corning Corp., Carroll- 
ton, KY (United States). Nov 1993. 47p. Sponsored by USDOE, 
Washington, DC (United States);Gas Research Inst., Chicago, IL 
(United States). DOE Contract AC22-91PC91030. Contract 5091- 
222-2300. Order Number DE94009129. Source: OSTI; NTIS; GPO 
Dep. 

The purpose of this contract is to develop a process for convert- 
ing light alkane gases to methyl chloride via oxyhydrochlorination 
using highly selective, stable catalysts in fixed-bed reactors de- 
signed to remove the large amount of heat generated, so as to 
control the reaction temperature. Further, the objective is to obtain 
the engineering data base necessary for developing a commercially 
feasible process and to evaluate the economics of the process. 
This document reports significant progress this quarter toward the 
development of a stable heterogeneous packed bed catalyst for 
the oxyhydrochlorination of methane. This quarter's data shows a 
catalyst which gave an average 18% methane conversion and 78% 
MeCI selectivity for a 12 day period of time. The PDU (Process 
Development Unit) design engineering effort made significant 
progress this quarter. A bid on a modular unit by Xytel Corp. was 
received and evaluated. The pre-engineering estimate showed that 
costs were considerably higher than the original project capital esti- 
mates. A rigorous effort was made to eliminate all non-essential 
equipment and scope of work. A reduced scope was agreed upon 
and in the second round both Xytel and the Dow Corning in-house 
facilities engineering team were allowed to bid on the package. 


14509 (NEI-NO-398) Equation of state for hydrocarbon 
mixtures. Joerstad, O. Trondheim Univ. (Norway). Norges 
Tekniske Hoegskole. Dec 1993. 248p. Order Number DE94756547. 
Source: OSTI; NTIS. 

The SPUNG (State Research Program for Utilization of Natural 
Gas) flow calorimeter is built for taking measurements of enthalpy 
and this particular one has a total accuracy of 0.35 kJ/kg. Today 





about 2450 enthalpy measurements have been taken for pure ni- 
trogen, methane, ethane, propane together with binary and ternary 
mixtures of these. Almost 2600 experimental enthalpy measure- 
ments have been collected from literature. In addition the literature 
enthalpy data cover more heavy hydrocarbon components com- 
pared to the measurements from the SPUNG flow calorimeter. 
Approximately 650 of the enthalpy measurements are of CFC 
(Chlorine-Fluorine-Carbon) components. An equation of state 
(SPUNG equation of state) is deduced and a computer program 
made for it. This is built on the principle of extended corresponding 
state with one reference fluid. The possibility to change reference 
fluid is included. For mixtures the van der Waals one-fluid theory is 
used. Calculation of the shape factors is built on J. Mollerup’s the- 
ory, where the shape factors are calculated from one of the 
three-cubic equations of state, SRK, GDSRK or PR. The extended 
virial equation of state MBWR-32 is used as the reference equation 
of state. In calculation of ordinary hydrocarbon mixtures, propane 
will be preferred as reference fluid. The SPUNG equation of state 
is robust and may calculate thermodynamic and physical properties 
of the same components that the cubic equations of state SRK, 
GDSRK, and PR do, without the fitting of any parameters. The 
SPUNG equation of state calculates enthalpy with an accuracy of 
2.0 kJ/kg which is equivalent to 4.2%. That means that the SPUNG 
equation of state calculates enthalpy with a 30% greater accuracy 
than the cubic equations of state SRK, GDSRK and PR do. 123 
refs., 19 figs., 10 tabs. 


0305 Health and Safety 


Refer also to citation(s) 14477 
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Refer also to citation(s) 14483, 14484, 14485, 14486, 14488, 14506 


14510 (ANL/EAIS/PP-—76185) US Department of Energy in- 
vestments in natural gas R&D: An analysis of the gas industry 
proposal. Sutherland, R.J. Argonne National Lab., Washington, 
DC (United States). 13 Apr 1992. 29p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Order Number DE94009811. Source: OSTI; NTIS; INIS; GPO Dep. 

The natural gas industry has proposed an increase in the DOE 
gas R&D budget from about $100 million to about $250 million per 
year for each of the next 10 years. The proposal includes four pro- 
grams: natural gas supplies, fuel cells, natural gas vehicles and 
stationary combustion systems. This paper is a qualitative assess- 
ment of the gas industry proposal and recommends a natural gas 
R&D strategy for the DOE. The methodology is a conceptual 
framework based on an analysis of market failures and the energy 
policy objectives of the DOE’s (1991) National Energy Strategy. 
This framework would assist the DOE in constructing an R&D port- 
folio that achieves energy policy objectives. The natural gas supply 
program is recommended to the extent that it contributes to energy 
price stability. Stationary combustion programs are supported on 
grounds of economic efficiency and environmental quality. The fuel 
cell program is supported on grounds of environmental quality. The 
natural gas vehicle program may potentially contribute to environ- 
mental quality and energy price stability. The R&D programs in 
natural gas vehicles and in fuel cells should be complemented with 
policies that encourage the commercialization and use of the tech- 
nology, not merely its development. 


14511 (DOE/EIA-0130(94/03)) Natural gas monthly, March 
1994. USDOE Energy Information Administration, Washington, DC 
(United States). Office of Oil and Gas. 22 Mar 1994. 128p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE94008960. Source: OSTI; NTIS; GPO; GPO Dep. 

The Natural Gas Monthly (NGM) is prepared in the Data Opera- 
tions Branch of the Reserves and Natural Gas Division, Office of 
Oil and Gas, Energy Information Administration (EIA), US Depart- 
ment of energy (DOE). The NGM highlights activities, events, and 
analyses of interest to public and private sector organizations asso- 
ciated with the natural gas industry. Volume and price data are 
presented each month for natural gas production, distribution, 
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consumption, and interstate pipeline activities. Producer-related ac- 
tivities and underground storage data are also reported. From time 
to time, the NGM features articles designed to assist readers in us- 
ing and interpreting natural gas information. 


14512 (DOE/FE-0298) Natural gas imports and exports: 
Fourth quarterly report, 1993. USDOE Assistant Secretary for 
Fossil Energy, Washington, DC (United States). Office of Fuels 
Programs. [1993]. 161p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE94008907. Source: OSTI; NTIS; 
GPO Dep. 

The Office of Fuels Programs prepares quarterly reports summa- 
rizing the data provided by companies authorized to import or 
export natural gas. Companies are required, as a condition of their 
authorizations, to file quarterly reports with the OFP. This report is 
for the fourth quarter of 1993 (October-December). Attachment A 
shows the percentage of takes to maximum firm contract levels 
and the weighted average per unit price for each of the long-term 
importers during the 5 most recent reporting quarters. Attachment 
B shows volumes and prices of gas purchased by long-term im- 
porters and exporters during the past 12 months. Attachment C 
shows volume and price information for gas imported on a short- 
term basis. Attachment D shows the gas exported on a short-term 
basis to Canada and Mexico. During 1993, data indicates gas im- 
ports grew by about 10 percent over the 1992 level (2328 vs. 2122 
Bef), with Canadian and Algerian imports increasing by 8 and 82 
percent, respectively. During the same time period, exports 
declined by 41 percent (144 vs. 243 Bef). Exports to Canada de- 
creased 47 percent from the 1992 level (50 vs. 95 Bef) and exports 
to Mexico decreased by 60 percent (38 vs. 95 Bef). 


14513 (INIS-mf-13864) The North Field Development. Qatar 
General Petroleum Corporation, Doha (Qatar). 1993. 14p. (In Eng- 
lish, Arabic). Order Number DE94622663. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The Qatar Europe LNG Company’s activities include gas produc- 
tion, gathering, treatment, liquefaction, shipping and marketing of 
Liquefied Natural Gas (LNG) and by-products. The (LNG) project to 
be developed by the Company shall be initially capable of process- 
ing 1200 mmscfd of raw gas and associated quantities of 
condensate from the North Field. Hydrocarbons produced will be 
delivered to shore in the industrial area (Ras Laffan) via a sub sea 
pipeline system. Raw gas is used as a feedstock into the liquefac- 
tion plant which is initially capable of producing 6.1 Million Tonnes 
Per Annum (MTPA) of (LNG). The initial quantity of (LNG) will be 
exported from (Ras Laffan) loading terminal to a receiving terminal 
located on the North East coast of Italy via a dedicated fleet of 
(LNG) carriers. The whole project (Upstream, Downstream and 
Shipping) shall be executed on an integrated scheme basis under 
the the direct control of the Qatar Europe LNG Company and in 
accordance with the overall Master Schedule in order to ensure a 
delivery of first shipment of (LNG) in the 2 nd half of 1997. 3 figs. 


14514 (NEI-DK-1454) Gas development plan - Lithuania: 
Phase 1. Dansk Olie og Naturgas A/S, Copenhagen (Denmark). 
Oct 1993. 126p. Contract IMOe-631; Contract ENS-2124/59-0008. 
Order Number DE94756764. Source: OSTI; NTIS; iNIS. 

A detailed description of the plan for the development of gas uti- 
lization in Lithuania is presented. The plan is subdivided under the 
headings of gas supply, gas demand, gas transmission and distri- 
bution, economy and the organization of the gas sector in the 
country. The first phase of the project has been undertaken by a 
Danish firm in cooperation with the Lithuanian firm Lietuvos Dujos. 
The first aim was to clarify the problems that will arise in connection 
with this joint venture on developing the use of gas in Lithuania, fo- 
cusing on existing gas supply and market conditions, the current 
flow control and metering and economic constraints. The organiza- 
tion of the gas sector in the country as it stands today is described 
and possible models for its future organization are discussed in ad- 
dition to a strategy of implementation. Possible development trends 
are outlined and maximum/minimum demand scenarios are sug- 
gested. Subjects and areas related to the gas sector in Lithuania 
are identified for further investigation in the next phase. It is stated 
that Lithuania is at present undergoing a fast transformation to- 
wards a market economy and that the transfer of foreign currency 
has been liberalized. Only the pipeline from Minsk to Vilnius is 
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open at present and provides the total supply of natural gas to 
Lithuania and Kalingrad, controlled by the Russian gas company, 
Lentransgas, on the basis of a gas purchase agreement regulated 
on a yearly basis. Other possible supply sources are the Danish 
part of the North Sea and the Norwegian offshore fields. (AB) 


14515 (NEI-DK-1465) Lithuania training needs analysis. 
Dansk Olie og Naturgas A/S, Copenhagen (Denmark). Dec 1993. 
90p. Contract IMOe-633; Contract ENS-2124/59-0007. Order Num- 
ber DE94756747. Source: OSTI; NTIS; INIS. 

The present assessment of training needs in the Lithuanian nat- 
ural gas sector is one of a total of four programmes on which 
Danish Oil and Natural Gas (DONG) and Lithuanian Gas (LG) co- 
operate. DONG’s contribution is financed by the Danish Foreign 
Ministry. Long-term Objective is enhancement of the natural gas 
sector in Lithuania for efficient, cost-effective and environmentally 
responsible energy supply and utilization, in accordance with inter- 
national standards. Immediate Objective is to establish a basis of 
competence in the Lithuanian Gas Sector, manage the moderniza- 
tion process effectively, and develop the involved human resources 
to the required performance level. The strategy for training in the 
Lithuanian natural gas sector proposed by this report integrates 
recommendations under three main headings: Six programmes of 
training and development. Strengthening of the institutional frame- 
work and the system for training. Upgrading of training capacity. 
The six programmes comprise: Legislation and Educational Plan- 
ning. Management Development. Economy. Marketing and Sales. 
Supervisory Skills Development. Training Skills Development. Man- 
agement and Specialists’ Workshops on Technology. Following 
organisation for implementation of recommendations is proposed: 
Steering Board. Advisory Board. Coordination Group. Project 
Management Group. Group of Lithuanian Specialists. Group of Ad- 
visers. Short-term Consultants/Teachers. Lithuanian Consultants/ 
Teachers. The project is envisaged to be implemented in carefully 
timed phases allowing for coordination between management work- 
shops, training programmes and revision work regarding the 
institutional framework for training and the training system. (EG) 


0307 Waste Management 
Refer also to citation(s) 14489, 14500, 14507 


14516 (DOE/R6/99202-T7) Geohydrological feasibility 
study of the Black Warrior Basin for the potential applicability 
of Jack W. Mcintyre’s patented process. Reed, P.D. Geraghty 
and Miller, Inc., Midland, TX (United States). Mar 1994. 40p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG46-92R699202. Order Number DE94008541. Source: OSTI:; 
NTIS; GPO Dep. 

Geraghty & Miller, Inc. of Midland, Texas conducted geological 
and hydrological feasibility studies of the potential applicability of 
Jack W. Mcintyre’s patented process for the recovery of natural 
gas from coalbed/sand formations in the Black Warrior Basin of 
Mississippi and Alabama through literature surveys. Methane gas 
from coalbeds in the Black Warrior Basin is confined to the coal 
fields of northern Alabama. Produced water from degasification of 
coalbeds is currently disposed by surface discharge. Treatment 
prior to discharge consists of short-term storage and in-stream dilu- 
tion. Mr. Mcintyre’s process appears to be applicable to the Black 
Warrior Basin and could provide an environmentally sound alterna- 
tive for produced water production. 


0308 Environmental Aspects 
Refer also to citation(s) 14473, 14492 


14517 (ANL/ES/CP-—79269) Regeneration of vegetation on 
wetland crossings for gas pipeline rights-of-way one year after 
construction. Shem, L.M. (Argonne National Lab., IL (United 
States)); Zimmerman, R.E.; Zellmer, S.D.; Van Dyke, G.D.; Rastor- 
fer, J.R. Argonne National Lab., IL (United States). [1993]. 14p. 
Sponsored by Gas Research Inst., Chicago, IL (United States). 
DOE Contract W-31109-ENG-38. Contract 5088-252-1770. (CONF- 
9309254—4: 5. international symposium on environmental concerns 
in rights-of-way (ROW) management, Montreal (Canada), 19-22 
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Sep 1993). Order Number DE94001338. Source: 
GPO Dep. 

Four wetland crossings of gas pipeline rights-of-way (ROWs), 
located in Florida, Michigan, New Jersey, and New York, were sur- 
veyed for generation of vegetation roughly one year after pipeline 
construction was completed. Conventional trench-and-fill construc- 
tion techniques were employed for all four sites. Estimated areal 
coverage of each species by vegetative strata within transect plots 
was recorded for plots on the ROW and in immediately adjacent 
wetlands undisturbed by construction activities. Relative success of 
regeneration was measured by percent exposed soil, species di- 
versity, presence of native and introduced species, and hydric 
characteristics of the vegetation. Variable site factors included 
separation and replacement of topsoil, final grading of the soil, ap- 
plication of seed and fertilizer, and human disturbance unrelated to 
construction. Successful regeneration exhibited greater depen- 
dency on the first three factors listed. 


OSTI; NTIS; 


0320 Transport, Handling, and Storage 
Refer also to citation(s) 14495, 14505, 15687, 16162 


14518 (DOE/EIA-M062) Model documentation: Natural Gas 
Transmission and Distribution Model of the National Energy 
Modeling System: Volume 1. USDOE Energy Information Admin- 
istration, Washington, DC (United States). Office of Integrated 
Analysis and Forecasting. 24 Feb 1994. 395p. Sponsored by US- 
DOE, Washington, DC (United States). Order Number 
DE94008559. Source: OSTI; NTIS; GPO Dep. 

The Natural Gas Transmission and Distribution Model (NGTDM) 
is a component of the National Energy Modeling System (NEMS) 
used to represent the domestic natural gas transmission and distri- 
bution system. NEMS is the third in a series of computer-based, 
midterm energy modeling systems used since 1974 by the Energy 
Information Administration (EIA) and its predecessor, the Federal 
Energy Administration, to analyze domestic energy-economy mar- 
kets and develop projections. This report documents the archived 
version of NGTDM that was used to produce the natural gas fore- 
casts used in support of the Annual Energy Outlook 1994, DOE/ 
ElA-0383(94). The purpose of this report is to provide a reference 
document for model analysts, users, and the public that defines the 
objectives of the model, describes its basic design, provides detail 
on the methodology employed, and describes the model inputs, 
outputs, and key assumptions. It is intended to fulfill the legal obli- 
gation of the EIA to provide adequate documentation in support of 
its models (Public Law 94-385, Section 57.b.2). This report repre- 
sents Volume 1 of a two-volume set. (Volume 2 will report on 
model performance, detailing convergence criteria and properties, 
results of sensitivity testing, comparison of model outputs with the 
literature and/or other model results, and major unresolved issues.) 
Subsequent chapters of this report provide: (1) an overview of the 
NGTDM (Chapter 2); (2) a description of the interface between the 
National Energy Modeling System (NEMS) and the NGTDM (Chap- 
ter 3); (3) an overview of the solution methodology of the NGTDM 
(Chapter 4); (4) the solution methodology for the Annual Flow Mod- 
ule (Chapter 5); (5) the solution methodology for the Distributor 
Tariff Module (Chapter 6); (6) the solution methodology for the Ca- 
pacity Expansion Module (Chapter 7); (7) the solution methodology 
for the Pipeline Tariff Module (Chapter 8); and (8) a description of 
model assumptions, inputs, and outputs (Chapter 9). 


14519 (DOE/METC/C--94/7121) Foams and surfactants for 
improved underground storage of natural gas by blockage of 
water cooling. Smith, D.H. (USDOE Morgantown Energy Technol- 
ogy Center, WV (United States)); Jikich, S.A. USDOE Morgantown 
Energy Technology Center, WV (United States). [1993]. 7p. 
Sponsored by USDOE, Washington, DC (United States). (CONF- 
931145-2: Eastern regional meeting of the Society of Petroleum 
Engineers: doing more with less, Pittsburgh, PA (United States), 2- 
4 Nov 1993). Order Number DE94008821. Source: OSTI; NTIS; 
GPO Dep. 

Foam blockage to alleviate water coning during the retrieval 
stage appears to be the simplest, least expensive, and most easily 
commercialized foam-based technology for improving the under- 
ground storage of natural gas. This paper describes effects of 





injection rate, surfactant concentration, NaCl salinity, and divalent 
ions on measured aqueous-phase and gaseous-phase relative per- 
meabilities, as well as why these data are needed for modeling the 
process and designing single-well field tests. 
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14520 (NEI-DK-1467) Fiber gas burner for district heating 
boilers. Energiministeriets Forskningsudvalg for produktion og 
fordeling af el og varme. Braendsler og forbraendingsteknik, Energi- 
ministeriets Forskningsudvalg for produktion og fordeling af el og 
varme. Braendsler og forbraendingsteknik. Voelund R og D Center, 
Kolding (Denmark). Oct 1993. 92p. (In Danish). Contract ENS- 
1323/90-0020. Order Number DE94756750. Source: OST; NTIS. 

EFP-90. 

This report is the final one for EFP-project ‘Fiber gas burner for 
district heating’. A new natural gas burner consisting of ceramic 
fibers has been developed and tested in order to decrease com- 
bustion temperature, thus limiting emission of NO,, and to facilitate 
a more compact design of boilers operating with fiber burners. The 
fiber burner of KERAMAX type | has been tested and proved to 
withstand static and dynamic temperature effects it had been sub- 
jected to. Emissions of NO, and CO were found acceptable. With 
burner load of 340kW/m? and with dry 3% O» the NO, emission 
was measured to be 10 mg/MJ combusted, and CO-emission as 19 
mg/MJ combusted. Pressure drop above the burner in these condi- 
tions has been 22 mbar-220 mm VS, which is acceptable for a 
district heating burner. Before the fiber burner can be constructed 
in full-scale size - 1.5 MW or more - several problems have to be 
solved: a full-scale burner should be divided into sections to 
achieve suitable modulation regions, it should be constructed of 
separate sections in order to facilitate mounting (flange-joint 
method), and a ‘dummy’ should have to be mounted in the burner 
in order to reduce the inactive gas-air mixture. With burners beyond 
1.5MW a problem of sufficiently homogeneous fiber composition 
with uniform pressure drop above the burner may arise. (EG) 
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14521 (NEI-NO-395) Aspects of shale behavior in the 
petroleum industry. Remvik, F. Trondheim Univ. (Norway). 
Norges Tekniske Hoegskole. Jun 1993. 214p. Order Number 
DE94756557. Source: OSTI; NTIS. 

The background for initiating the research reported herein, was 
the limited availability of material characteristics for shales encoun- 
tered when drilling for oil and gas. Even fewer results are available 
where in-situ seal-peal shale samples have been tested, and very 
few have reported results where these in-situ materials have been 
exposed to different mud filtrates and temperatures. The work re- 
ported herein increases the knowledge of shale behavior and 
shows how this behavior changes with changing downhole condi- 
tions. Seal-peal samples from three different wells in the 
Norwegian sector of the North Sea were tested in this work. Con- 
solidated undrained (CU) triaxial compression tests were carried 
out on the aged plugs and compared to CU-tests on cylindrical 
specimens that had not been aged (denoted reference tests). The 
reference tests were carried out to determine the failure character- 
istics of the “undisturbed” (non-aged) material. From the triaxial 
(CU) tests, the elastic and elasto-plastic parameters for the differ- 
ent materials were interpreted. Using the finite element code 
"Cesar’, and the parameters found from the triaxial tests, simula- 
tions of borehole behavior were carried out. For different situations 
of borehole pressure and mudcake efficiencies, it has been demon- 
strated how the behavior of the borehole wall changed with 
different ageing conditions. The simulations showed the importance 
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of carefully designed mud systems to avoid borehole instabilities in 
shale formations. The simulations supported the results of the triax- 
ial tests. 61 refs., 76 figs., 29 tabs. 
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14522 (DOE/CE/15600-T1) Preliminary design of a special 
casing joint for a well equipped twin horizontal drainholes in 
the Oxnard field. Southern California Research Corp., San Rafael, 
CA (United States). [1993]. 48p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG49-93CE15600. Order 
Number DE94009476. Source: OSTI; NTIS; GPO Dep. 

The Oxnard field is presently under production,with a typical av- 
erage monthly oil production of about 70,000 B, of which the Vaca 
Tar sand represents more than half.It is Unitized and operated un- 
der cyclic steam injection. The hot Tar and produced water are lifted 
to the surface with rod pumps equipped for injection of a diluent. 
The produced WOR is about 2.5 and the GOR is about 150 scf/B. 
The Vaca Tar sand originally contained about 400 million STB. The 
estimated recoverable reserve under full-scale cyclic steam injec- 
tion is 100 to 120 Million STB. Under steamflood, it might reach 
240 million STB. The objectives of this field test are: (1) increase 
well productivity by using a vertical well equipped with twin hori- 
zontal drainholes, each of about 1,000 ft. reach; (2) maximize the 
well draw-down by locating the horizontal wells near the base of 
the sand layer; (3) reduce capital cost by using twin drainholes 
connected to the same vertical cased well; (4) reduce operating 
expenses by eliminating the need for a service rig to pull-out the 
rods and pump before each steam injection cycle; and (5) be 
adaptable to other operating modes. 


14523 (DOE/MC/11089-3690) Pressurized Fiuidized-Bed 
Hydroretorting of Eastern Oil Shales: Progress report, 
October-December 1988. Punwani, D.V. (and others); Lau, F.S.; 
Knowlton, T.M. Institute of Gas Technology, Chicago, IL (United 
States). Feb 1989. 75p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC21-87MC11089. Order Number 
DE94009404. Source: OSTI; NTIS; GPO Dep. 

The Devonian oil shales of the Eastern United States are a sig- 
nificant domestic energy resource. The overall objective of the 
3-year program, initiated in October 1987 is to perform the 
research necessary to develop the pressurized fluidized-bed hy- 
droretorting (PFH) process for producing oil from Eastern oil 
shales. The program also incorporates research on technologies in 
areas such as raw shale preparation, beneficiation, product sepa- 
ration, and waste disposal that have the potential of improving the 
economics and/or environmental acceptability of recovering oil from 
oil shales using the PFH process. The program is divided into the 
following eight tasks: Task 1, PFH Scoping Studies; Task 2, PFH 
Optimization Tests; Task 3, Testing of Process Improvement Con- 
cepts; Task 4, Beneficiation Research; Task 5, Operation of PFH 
on Beneficiated Shale; Task 6, Environmental Data and Mitigation 
Analyses; Task 7, Sample Procurement, Preparation, and Charac- 
terization; Task 8, Project Management and Reporting. In order to 
accomplish all the program objectives, the Institute of Gas Technol- 
ogy, the prime contractor, is working with seven other institutions; 
the University of Alabama/Mineral Resources Institute, Illinois Insti- 
tute of Technology, the University of Michigan, the University of 
Nevada, Ohio State University, Tennessee Technological University 
and the University of Pittsburgh. This report presents the work per- 
formed during the fifth program quarter from October 1 through 
December 31, 1988. 


14524 (DOE/MC/11089-3691) Pressurized fluidized-bed 
hydroretorting of Eastern oll shales: Progress report, July— 
September 1988. Punwani, D.V.; Lau, F.S.; Knowlton, T.M.; Akin, 
C.; Roberts, M.J.; Findlay, J.G.; Mensinger, M.C.; Chang, I.H.; 
Xiong, T.Y. Institute of Gas Technology, Chicago, IL (United 
States). Dec 1988. 100p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC21-87MC11089. Order Number 
DE94009400. Source: OSTI; NTIS; GPO Dep. 

The Devonian oil shales of the Eastern United States are a sig- 
nificant domestic energy resource. The overall objective of the 
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3-year program, is to perform the research necessary to develop 
the pressurized fluidized-bed hydroretorting (PFH) process for pro- 
ducing oil from Eastern oil shales. The program also incorporates 
research on technologies in areas such as raw shale preparation, 
beneficiation, product separation, and waste disposal that have the 
potential of improving the economics and/or environmental accept- 
ability of recovering oil from oil shales using the PFH process. The 
program is divided into the following eight tasks: Task 1, PFH 
Scoping Studies; Task 2, PFH Optimization Tests; Task 3, Testing 
of Process Improvement Concepts; Task 4, Beneficiation Research; 
Task 5, Operation of PFH on Beneficiated Shale; Task 6, 
Environmental Data and Mitigation Analyses; Task 7, Sample Pro- 
curement, Preparation, and Characterization; Task 8, Project 
Management and Reporting. In order to accomplish all the program 
objectives, the Institute of Gas Technology, the prime contractor, is 
working with six other institutions; the University of Alabama/ 
Mineral Resources Institute, Illinois Institute of Technology, the 
University of Michigan, Ohio State University, Tennessee Techno- 
logical University and the University of Pittsburgh. This report 
presents the work performed during the fourth program quarter 
from July 1 through September 30, 1988. 


14525 (DOE/MC/11089-3694) Pressurized Fluidized-Bed 
Hydroretorting of Eastern Oil Shales: Progress report, July— 
September 1989. Punwani, D.V. (and others); Lau, F.S.; Knowlton, 
T.M. Institute of Gas Technology, Chicago, IL (United States). Dec 
1989. 82p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC21-87MC11089. Order Number 
DE94009399. Source: OST!; NTIS; GPO; GPO Dep. 

The Devonian oil shales of the Eastern United States are a sig- 
nificant domestic energy resource. The overall objective of the 
3-year program, initiated in October 1987 is to perform the 
research necessary to develop the pressurized fluidized-bed hy- 
droretorting (PFH) process for producing oil from Eastern oil 
shales. The program also incorporates research on technologies in 
areas such as raw shale preparation, beneficiation, product sepa- 
ration, and waste disposal that have the potential of improving the 
economics and/or environmental acceptability of recovering oil from 
oil shales using the PFH process. The program is divided into the 
following eight tasks: Task 1, PFH Scoping Studies; Task 2, PFH 
Optimization Tests; Task 3, Testing of Process Improvement Con- 
cepts; Task 4, Beneficiation Research; Task 5, Operation of PFH 
on Beneficiated Shale; Task 6, Environmental Data and Mitigation 
Analyses; Task 7, Sample Procurement, Preparation, and Charac- 
terization; Task 8, Project Management and Reporting. In order to 
accomplish all the program objectives, the Institute of Gas Technol- 
ogy, the prime contractor, is working with seven other institutions; 
the University of Alabama/Mineral Resources Institute, Illinois Insti- 
tute of Technology, the University of Michigan, the University of 
Nevada, Ohio State University, Tennessee Technological University 
and the University of Pittsburgh. This report presents the work per- 
formed during the eighth program quarter from July 1 through 
September 30, 1989. 


14526 (DOE/MC/26268-94/C0328) University of Utah Oil 
Sand Research and Development Program. Oblad, A.G.; 
Bunger, J.W.; Dahlstrom, D.A.; Deo, M.D.; Fletcher, J.V.; Hanson, 
F.V.; Miller, J.D.; Seader, J.D. Utah Univ., Salt Lake City, UT 
(United States). Dept. of Chemical and Fuels Engineering. [1993]. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC21-89MC26268. (CONF-931156-46: Fuels technology 
contractors’ review meeting, Morgantown, WV (United States), 16- 
18 Nov 1993). Order Number DE94009551. Source: OSTI; NTIS; 
GPO Dep. 

An overview of the Oil Sand Research and Development Pro- 
gram at the University of Utah will be presented. It will include 
resource characterization of the Uinta Basin oils and deposits and 
bitumens and bitumen-derived liquid recovery and upgrading tech- 
nology and product utilization. The characterization studies will 
include the Whiterocks and Asphalt Ridge oil sands. The discus- 
sion of recovery and upgrading technologies will include aqueous 
separation, thermal recovery processes; solvent extraction, and 
thermal and catalytic upgrading of bitumen and bitumen-derived 
heavy oils. Product evaluation studies will include jet fuels, diesel 
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fuel, asphalt and specialty chemicals. Plans for the future of the 
project will be discussed. 


14527 (DOE/MC/26268-3650) The extraction of bitumen 
from western oil sands: Annual report, July 1991—July 1992. 
Oblad, A.G.; Bunger, J.W.; Dahistrom, D.A.; Deo, M.D.; Hanson, 
F.V.; Miller, J.D.; Seader, J.D. Utah Univ., Salt Lake City, UT 
(United States). Aug 1992. 502p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FC21-89MC26268. Order 
Number DE94004071. Source: OSTI; NTIS; INIS; GPO Dep. 

The University of Utah tar sand research and development pro- 
gram is concerned with research and development on Utah is 
extensive oil sands deposits. The program has been intended to 
develop a scientific and technological base required for eventual 
commercial recovery of the heavy oils from oil sands and process- 
ing these oils to produce synthetic crude oil and other products 
such as asphalt. The overall program is based on mining the oil 
sand, processing the mined sand to recover the heavy oils and up- 
grading them to products. Multipie deposits are being investigated 
since it is believed that a large scale (approximately 20,000 bb// 
day) plant would require the use of resources from more than one 
deposit. The tasks or projects in the program are organized ac- 
cording to the following classification: Recovery technologies which 
includes thermal recovery methods, water extraction methods, and 
solvent extraction methods; upgrading and processing technologies 
which covers hydrotreating, hydrocracking, and hydropyrolysis; 
solvent extraction; production of specialty products; and environ- 
mental aspects of the production and processing technologies. 
These tasks are covered in this report. 


14528 (DOE/MC/26268-3669) The extraction of bitumen 
from western oll sands: Quarterly report, April-June 1993. 
Oblad, A.G.; Bunger, J.W.; Deo, M.D.; Fletcher, J.V.; Hanson, 
F.V.; Miller, J.D.; Seader, J.D. Utah Univ., Salt Lake City, UT 
(United States). Jul 1993. 11p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FC21-89MC26268. Order 
Number DE94004085. Source: OSTI; NTIS; GPO Dep. 

Accomplishments are briefly described for the following tasks: 
environmental impact statement; coupled fluidized bed bitumen 
recovery and coked sand combustion; water-based recovery of bi- 
tumen; rotary kiln process for recovery of bitumen and combustion 
of coke sand; recovery of bitumen from oil sands using fluidized 
bed reactors and combustion of spent sands in transport reactors; 
recovery of bitumen from oil sand and upgrading of bitumen by sol- 
vent extraction; catalytic and thermal upgrading of bitumens and 
bitumen-derived liquids; evaluation of Utah's major oil sand de- 
posits for the production of asphalt, high energy jet fuels and other 
specialty products; development of mathematical models for bitu- 
men recovery and processing; completion of the cost examination 
study of the pilot plant restoration; development studies of equip- 
ment for three-product gravity separation of bitumen and sand; 
determine thickener requirements; and environmental studies of the 
North Salt Lake pilot plant rehabilitation and eventual operation 
and those environmental problems associated with eventual com- 
mercial products. 


14529 (UCRL-CR-115389) Status of LLNL Hot-Recycled- 
Solid oil shale retort, January 1991—September 30, 1993. Cena, 
R.J. Lawrence Livermore National Lab., CA (United States). 1 
Nov 1993. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94008785. Source: OSTI; NTIS; GPO Dep. 

Our objective, together with our CRADA partners, is to demon- 
strate advanced technology that could lead to an economic and 
environmentally acceptable commercialization of oil shale. We 
have investigated the technical and economic barriers facing the 
introduction of an oil shale industry and we have chosen Hot- 
Recycied-Solid (HRS) oil shale retorting as the primary advanced 
technology of interest. We are investigating this approach through 
fundamental research, operation of a 4 tonne-per-day HRS pilot 
plant and development of an Oil Shale Process (OSP) mathemati- 
cal model. The LLNL Hot-Recycled-Solid process has the potential 
to improve existing oil shale technology. It processes oil shale in 
minutes instead of hours, reducing plant size. It processes all oil 
shale, including fines rejected by other processes. It provides 





controls to optimize product quality for different applications. It co- 
generates electricity to maximize useful energy output. And, it 
produces negligible SO. and NO, emissions, a non-hazardous 
waste shale and uses minimal water. 
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14530 (DOE/LC/11084—3543) Modeling of hydrologic condi- 
tions and solute movement in processed oil shale waste 
embankments under simulated climatic conditions: Third 
quarterly report, April 1993—June 1993. Reeves, T.L.; Turner, 
J.P.; Rangarajan, S.; Skinner, Q.D.; Hasfurther, V. Wyoming Univ., 
Laramie, WY (United States). Environmental Simulation Lab. 11 
Aug 1993. 33p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC21-86LC11084. Order Number 
DE94004323. Source: OSTI; NTIS; GPO Dep. 

This report presents research objectives, discusses activities, 
and presents technical progress for the period April 1, 1993 
through June 31, 1993 on Contract No. DE-FC21-86LC11084 with 
the Department of Energy, Laramie Project Office. The scope of 
the research program and the continuation is to study interacting 
hydrologic, geotechnical, and chemical factors affecting the behav- 
ior and disposal of combusted processed oil shale. The research 
combines bench-scale testing with large scale research sufficient to 
describe commercial scale embankment behavior. The large scale 
approach was accomplished by establishing five lysimeters, each 
7.3 x 3.0 x 3.0 m deep, filled with processed oil shale that has 
been retorted and combusted by the Lurgi-Ruhrgas (Lurgi) pro- 
cess. Approximately 400 tons of Lurgi processed oil shale waste 
was provided by Rio Blanco Oil Shale Co., Inc. (RBOSC) through 
a separate cooperative agreement with the University of Wyoming 
(UW) to carry out this study. Three of the lysimeters were estab- 
lished at the RBOSC Tract C-a in the Piceance Basin of Colorado. 
Two lysimeters were established in the Environmental Simulation 
Laboratory (ESL) at UW. The ESL was specifically designed and 
constructed so that a large range of climatic conditions could be 
physically applied to the processed oil shale which was filled in the 
lysimeter cells. 
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14531 (NUREG—0540-Vol.16-No.2) Title list of documents 
made publicly available, February 1-28, 1994: Volume 16, Num- 
ber 2. Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Freedom of information and Publications Services. 
Apr 1994. 300p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). Source: OSTI; NTIS; INIS; GPO. 

The Title List of Documents Made Publicly Available is a monthly 
publication. It contains descriptions of the information received and 
generated by the US Nuclear Regulatory Commission (NRC). This 
information includes (1) docketed material associated with civilian 
nuclear power plants and other uses of radioactive materials and 
(2) nondocketed material received and generated by NRC pertinent 
to its role as a regulatory agency. As used here, docketed does 
not refer to Court dockets; it refers to the system by which NRC 
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maintains its regulatory records. This series of documents is in- 
dexed by a Personal Author Index, a Corporate Source Index, and 
a Report Number Index. 
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Refer also to citation(s) 15227 


14532 (INIS-BR-3298) Uranium laterite from  lpora/ 
Amorinopolis region- Goias, Brazil. Fernandes, S.M. Brasilia 
Univ., DF (Brazil). Dept. de Geociencias. 1983. 104p. (in Por- 
tuguese). Order Number DE94622202. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The present study gives an account of the uranium bearing lat- 
erite in the district of Amorinopolis, GO. Emphasis is given in the 
study of its mineralogy and of the mineralization controls. The ura- 
nium mineralization is chiefly found within the arkosic sandstones 
at the base of the Devonian Ponta Grossa Formation. The ore is 
tabular and concordant with the bedding, the controls being simul- 
taneously litho-stratigraphic and biochemical. Narrow permeable 
horizons of arkosic sandstone lie between impermeable shale an 
siltstone layers. Within the permeable horizon fossil remains (prob- 
ably brachiopods) are replaced by uranium minerals. The oxidized 
iron minerals may have acted to insulate and preserve the sec- 
ondary soluble uranium minerals. (author). 


14533 (INIS-mf—13846, pp. 2.15-2.26) The environment and 
the uranium industry. Frost, S.E. (Cameco, Saskatoon, SK 
(Canada)). Canadian Nuclear Association, Toronto, ON (Canada). 
1990. 245p. (CONF-900621-—: 30. annual conference of the Cana- 
dian Nuclear Association and the 11th annual conference of the 
Canadian Nuclear Society, Toronto (Canada), 3-7 Jun 1990). In 
Proceedings of the 30. Annual Conference of the Canadian Nu- 
clear Association. Order Number DE94622203. Source: OST]; 
NTIS (US Sales Only); INIS. 

Uranium exploration and mining in Canada began before the 
establishment of international standards on radiation and environ- 
mental protection. The early activities of the uranium industry left 
many problems with which we have since learned to cope. It is 
now recognized that all parts of the uranium industry, from 
exploration to fuel fabrication, have significant impacts on the envi- 
ronment. The author outlines the steps now taken to protect the 
public and the environment by the uranium industry. (L.L.). 


14534 (INIS-mf-13849, pp. 113-135) Design considerations 
at the Cigar Lake project. Peebles, G.A. (Cigar Lake Mining Cor- 
poration, Cigar Lake, Saskatchewan (Canada)). Canadian Nuclear 
Association, Toronto, ON (Canada). 1988. 413p. (CONF-880662-: 
28. annual conference of the Canadian Nuclear Association and 
the 9. annual conference of the Canadian Nuclear Society, Win- 
nipeg (Canada), 12-15 Jun 1988). In Proceedings of the Canadian 
Nuclear Association 28. annual conference. Order Number 
DE94622204. Source: OSTI; NTIS (US Sales Only); INIS. 

The Cigar lake uranium deposit in northern Saskatchewan is the 
largest high grade uranium deposit in the world with a total reserve 
of 385 million pounds U30g. The main section of the deposit has a 
total geological reserve of 285 million pounds at an average grade 
of 14% U30,. This paper describes the geological characteristics 
of the deposit and the development of the test mining program. 


14535 (INIS-mf-13851) Uranium series radioactive disequi- 
libria study using gamma spectrometry with low energy and 
application to the dating in geology. Khoukhi, T. El. Universite 
Mohammed 5, Rabat (Morocco). Faculte des Sciences. 26 May 
1992. 133p. (In French). Order Number DE94620259. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In this work, the gamma spectrometry with low energy has been 
used with the help of Ge high purity planar detector, and the 
means and limits of this spectrometry in the applications to the dat- 
ing in geology has been studied. A geological sample taken from 
the moroccan phosphatic deposit of Gantour, having a secondary 
mineralization wealth of uranium has principally been studied in ap- 
plication. In addition, physical models of uranium genesis have 
been elaborated in the course of this work in order to interpret the 
achieved results. 60 figs., 18 tabs., 53 refs. (F.M.). 
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14536 (CNIC—00726) Extraction metallurgy for coarse par- 
ticle ore and acid-curing and ferric-trickle leaching process. 
Jin Suoging (Beijing Research Inst. of Chemical Engineering and 
Metallurgy (China)). China Nuclear Information Centre, Beijing, BJ 
(China). Feb 1993. 14p. (in Chinese). (BICM—0009.). Order Num- 
ber DE94620430. Source: OSTI; NTIS (US Sales Only); INIS. 

Based on the viewpoint that only if the ground fine ore leaching 
method is replaced by the extraction from coarse particle ore, the 
face of uranium ore processing can be changed, the article 
presents the summary of the studying of thin-layer leaching (TLL) 
and of the developing a new process, acid-curing and ferric-trickle 
leaching (AFL) process (It is called NGJ process in China.). The 
operation of AFL process is similar to TLL method, but the water or 
acidified water is replaced by ferric solution for leaching-rising for 
cured ore. Ferric-trickle leaching can effectively complete the 
leaching reaction for uranium mineral in ‘remaining leaching reac- 
tion’ that is hardly to be finished in the course of curing. For the 
most uranium ores in China the AFL-process is competitive with 
the conventional leaching process. According to this analysis the 
AFL-process and other extractive processes for coarse particle 
should become basic extraction process for uranium ore in China. 
In other words the ore grinding is no more as an essential opera- 
tion in uranium ore processing in China. Thus, many serious 
problems caused by ore grinding method in uranium ore process- 
ing can be solved and the uranium ore hydrometallurgy will be 
significantly changed 


14537 (HW-22892) UO, Plant cold shakedown run plan: 
No. C-1. Raab, G.J.; Oberg, G.C. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 13 Nov 
1951. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94007747. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report presents the cold shakedown run for the UO3 plan. 
One complete batch conversion will be made in each of the eigh- 
teen Calcining Pots using unirradiated uranium food solution. The 
objectives of this series of conversions are as follows. A mechani- 
cal test of the conversion units; a shakedown of the unloading, 
pulverizing and material handling equipment; a functional test of 
the Nitro Acid Absorber system operating at approximately 5 to 
20% of its design capacity; the determination of the optimum tem- 
perature and time cycle conditions for 60% UNH feed solution. 
These conditions may be based upon calcination of the initial 
charge of 60% UNH solution to form UOs, in one pot; a confirma- 
tion of the calibration of instruments; and to provide operating 
experience and process know-how. 


14538 (IS—5099) Uranium in soils integrated demonstration 
site characterization at Fernald, Ohio: Report of uranium con- 
centrations in soil determined by in situ LA-ICP-AES. Baldwin, 
D. (and others); Zamzow, D.; Bajic, S.J. Ames Lab., IA (United 
States). 2 Feb 1993. 33p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-82. Order Number 
DE94005571. Source: OSTI; NTIS; INIS; GPO Dep. 

Laser ablation-inductively coupled plasma-atomic emission spec- 
trometry was used for in situ determination of uranium and thorium 
concentrations in soil at 80 sampling sites in the Sewage Treat- 
ment Plant area. This work was performed by the Environmental 
Technology Development Program of the Ames Laboratory using a 
completely self-contained mobile laboratory. This laboratory, the 
mobile demonstration laboratory for environmental screening tech- 
nologies and the robotic sampling accessory, were designed and 
constructed by the Ames Laboratory during FY 1992. The instru- 
mentation is capable of analyzing each sample for twenty 
operator-defined elements simultaneously. Using the MDLEST/ 
RSA, the uranium concentrations in the soil at the 80 sampling 
sites were found to range from <20 parts-per-million (ppM)(<13.5 
pCi/g) to 303 ppM (205 pCi/g). The 95% confidence interval for 
these field determined values range from 80 to 110 ppM. Bore hole 
samples from two sites were analyzed. No measurable uranium 
concentration was detected below the one foot depth. Seven sam- 
ples taken from sites within an area currently under remediation 
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were analyzed and found to contain uranium concentrations ranging 
from 101 ppM (68.3 pCi/g) to 788 ppM (532 pCi/g). Soil samples 
were taken from twelve of the 80 sampling sites in the field, using 
conventional sampling techniques. These samples were prepared 
by microwave digestion, using the wet chemistry capability in the 
MDLEST, and field analyzed using solution nebulization ICP-AES. 
The laboratory procedure followed for microwave digestion required 
the samples to be diluted by a factor of 100. This dilution resulted 
in uranium intensities too low to be accurately quantitated in the 
field. Optimization of the instrumentation and sample preparation 
will make this field capability useful in determining near real-time 
the soil matrix, and enable the performance of this quality assur- 
ance process in the field with greater sensitivity and accuracy. 
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14539 (CEA-CONF-11649) Copper vapor laser and its ap- 
plications. Weulersse, J.M. CEA Centre d’Etudes de Saclay, 91 - 
Gif-sur-Yvette (France). Dept. des Procedes d’Enrichissement. 
1993. 6p. (In French). (CONF-9310305—-: COMETT school: Power 
laser applications, Montignac (France), 11 Oct 1993). Order Num- 
ber DE94621120. Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper we give, for the laser copper vapor, the functioning 
principle, the potential applications, notably the uranium isotopic 
separation, material processing and the fiber optic transport. 


14540 (ECN-R-93-007) Sensitivity analysis of the Two Ge- 
ometry Method: Uranium enrichment verification of gaseous 
UF,. Wichers, V.A. Netherlands Energy Research Foundation 
(ECN), Petten (Netherlands). Sep 1993. 47p. Order Number 
DES4756108. Source: OSTI; NTIS. 

The Two Geometry Method (TGM) was designed specifically for 
the verification of the uranium enrichment of low enriched UF, gas 
in the presence of uranium deposits on the pipe walls. Complica- 
tions can arise if the TGM is applied under extreme conditions, 
such as deposits larger than several times the gas activity, small 
pipe diameters less than 40 mm and low pressures less than 150 
Pa. This report presents a comprehensive sensitivity analysis of 
the TGM. The impact of the various sources of uncertainty on the 
performance of the method is discussed. The application to a prac- 
tical case is based on worst case conditions with regards to the 
measurement conditions, and on realistic conditions with respect to 
the false alarm probability and the non detection probability. Monte 
Carlo calculations were used to evaluate the sensitivity for sources 
of uncertainty which are experimentally inaccessible. (orig.) 


14541 (ECN-RX-93-050) Computer-optimized +-NDA ge- 
ometries for uranium enrichment verification of gaseous UF.. 
Wichers, V.A.; Aaldijk, J.K.; Betue, P.A.C. de; Harry, R.J.S. Nether- 
lands Energy Research Foundation (ECN), Petten (Netherlands). 
May 1993. 9p. (CONF-930533—: 15. annual symposium of the Eu- 
ropean Safeguards Research and Development Association: 
safeguards and nuclear materials management, Rome (italy), 11- 
13 May 1993). Order Number DE94758556. Source: OSTI; NTIS. 

An improved collimator pair of novel design tailored for deposit 
independent enrichment verification of gaseous UF, at low pres- 
sures in cascade-to-header pipes of small diameters in centrifuge 
enrichment plants is presented. The designs are adapted for use in 
a dual-geometry arrangement for simultaneous measurements with 
both detection geometries. The average measurement time with 
the dual-geometry arrangement is approximately half an hour for 
deposit-to-gas activity ratios as high as 20. (orig.) 


14542 (JAERI-M—93-229) Drift velocity of gadolinium 
plasma in gadolinium atomic vapor produced by electron 
beam heating. Ohba, Hironori (Japan Atomic Energy Research 
inst., Tokai, Ibaraki (Japan). Tokai Research Establishment); 
Ogura, Koichi; Shibata, Takemasa. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Dec 1993. 24p. (In Japanese). Order Number 
DE94753445. Source: OSTI; NTIS; INIS. 

Drift velocity of gadolinium plasma contained in gadolinium va- 
por, which was produced by an electron beam heating, was 
measured. When a pulsed negative voltage was applied to parallel 
plate electrodes set in the plasma flowing upward, ions in the 





plasma were extracted the electrodes and the low density plasma 
region was formed between the parallel plate electrodes. The low 
density region flowed upward with the drift velocity of the plasma. 
lon saturation currents were monitored by three Langmuir probes, 
which were put above the electrodes. The drift velocity was ob- 
tained from the delay time of a decrease in ion saturation currents. 
The drift velocity was 1200 - 1300 m/s and 1.2 - 1.4 times higher 
than the atomic vapor velocity. This value agreed well with that 
estimated on the assumption of ion acceleration by an electric po- 
tential difference in the plasma. (author). 


14543 (JAERI-M-93-243) Temperature profiles of evapora- 
tion surface heated by electron beam. Ohba, Hironori (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Re- 
search Establishment); Shibata, Takemasa. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Dec 1993. 22p. (in Japanese). Or- 
der Number DE94753446. Source: OSTI; NTIS; INIS. 

The evaporation surface was imaged by a lens through a band 
pass filter of 562 + 5 nm on the CCD (Charge-Coupled Device) 
sensor. Temperature profiles were obtained from radiation intensity 
profiles measured by the CCD sensor using Planck’s law of radia- 
tion. At an electron beam power of 4.5 kW, maximum temperature 
was 2040K. Deposition rates measured by a quartz crystal sensor 
agreed with those estimated from the measured temperature pro- 
files using the data of saturated vapor pressure of copper. (author). 


14544 (JAERI-M-93-247) lon collection from laser reso- 
nance photoionized plasma by appiying radio-frequency 
voltage. Shibata, Takemasa (Japan Atomic Energy Research Inst., 
Tokai, Ibaraki (Japan). Tokai Research Establishment); Ogura, 
Koichi. Japan Atomic Energy Research Inst., Tokyo (Japan). Dec 
1993. 22p. (in Japanese). Order Number DE94753449. Source: 
OSTI; NTIS; INIS. 

lons were collected on the electrodes from a laser resonance 
photoionized plasma by applying 1.8 MHz radio-frequency voltage 
to the electrode. It was shown that the ions are collected in a 
shorter time at the same kinetic energy of the collected ions com- 
pared with ion collection by applying de voltage to the electrode. A 
simple one-dimensional model was improved for prediction of ion 
collection times in the cases of applications of not only the de volt- 
age but also the radio-frequency voltage. The ion collection times 
estimated using the simple one-dimensional model agreed with 
experimental values in both cases of de and radio-frequency volt- 
ages. (author). 


14545 (K/ETO-144-Pt.1) Quarterly report for Oak Ridge En- 
richment Technical Support (ETS), October-December 1993. 
Higgins, R.L. Oak Ridge K-25 Site, TN (United States). Mar 1994. 
25p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840T21400. Contract USECHQ-93-C-0001. Order 
Number DE94008553. Source: OSTI; NTIS; GPO Dep. 

Reported topics include: a model to compute CFC-114 inventory 
in the cooling systems at the GDP’s, an analysis of Paducah recy- 
cle cooler performance iest data operating with C4F19. estimation 
of Portsmouth in-process test cell coolant system performance, 
cascade equipment reliability, separation measurements in the sin- 
gle stage separation system, SOLGAS user’s manual, conversion 
of waste gases, recycling of HF, replacement coolants containing 
iodine, various aspects of UF, coolant mixtures. 
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Refer also to citation(s) 14595, 14673, 14899, 15780, 15784, 
15879, 16085, 16135 


14546 (ARH-1090-RD) Hanford Production cut-back stud- 
ies. Chapman, V.R. Atlantic Richfield Hanford Co., Richland, WA 
(United States). 3 Feb 1969. 146p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO06-76RL01830. Order 
Number DE94007814. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

This report provides a compilation of memorandums and studies 
related to a Hanford production cut-back. 
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14547 (HW-22557) Process considerations additional 
product concentration facilities in 202-S. Tomlinson, R.E. Han- 
ford Works, Richland, WA (United States). 29 Oct 1951. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94007751. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum discusses investigations concerning the cou- 
pling step required to adapt a Redox IIBP to a 234-5 feed which 
have indicated that a single peroxide strike from a solution 50-60 
g/1. in product and about 2 M in nitric acid is adequate. Additional 
work is planned to demonstrate both peroxide and Pu(IV) oxalate 
strikes under these conditions. The present Redox PR cage prod- 
uct contains 10 g//1. in product and over 500 g//1. in nitric acid, 
and probably requires tow peroxide strikes; in addition, the operat- 
ing capacity of the PR cage may be inadequate to process the 
throughputs desired in the Redox plant. A two stage continuous 
concentration process for Redox IIBP is jointly suggested by De- 
sign and Development and Chemical Development personnel, and 
is described in this document. This process is believed to be sim- 
ple and easily operable. Acid is removed from the product solution 
adequately for the single peroxide strike coupling procedure. Batch 
size appears to be easily controllable. 


14548 (HW-23476) Review of analytical requirements: 224- 
U Building. Oberg, G.C. Hanford Works, Richland, WA (United 
States). 6 Feb 1952. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE94006964. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. URANIUM TRIOXIDE/qualitative chemical 
analysis; SEPARATION EQUIPMENT; MODIFICATIONS; IMPURI- 
TIES; REDOX PROCESS; HANFORD RESERVATION 


14549 (HW-23924) Meeting No. 1 with Carbide and Carbon 
(K-25) personnel on Hanford uranium oxide performance. 
Richards, R.B. Hanford Works, Richland, WA (United States). 25 
Mar 1952. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE94006965. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. URANIUM OXIDES/performance; ORGDP; 
HANFORD RESERVATION; PERSONNEL; MEETINGS; FEED 
MATERIALS PLANTS; PERFORMANCE; URANIUM HEXAFLUO- 
RIDE; PROCESS CONTROL; REDOX PROCESS 


14550 (HW-27165) Calculations pertaining to the expan- 
sion of oxide conversion facility, Building 224-U: Project 
CA-513-B. Ambrose, W.D.; Sudak, R.G.; Weeks, J.L. Hanford 
Works, Richland, WA (United States). 27 Mar 1953. 26p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-76RL01830. Order Number DE94006969. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

This report discusses the proposal to expand the existing 224-U 
Building from an instantaneous rate of 13.5 tons of uranium per 
day to 18.5 tons per day. This is to be accomplished by the instal- 
lation of two additional 8’ calcining kettles (or pots) available 
through the Atomic Energy Commission from Luckey, Ohio. It is 
the purpose of this report to present calculations and recommenda- 
tions upon which design work is proceeding. This expansion is to 
utilize existing facilities of 224-U whenever possible and this report 
forms a record of the methods used in evaluating equipment and 
systems. Included are analysis of pot ventilation and pot unloading, 
stress analysis of the new pots, radiation hazard calculations and a 
composite schematic. 


14551 (HW-27562) Laboratory evaporation of Redox PR 
solution. Beede, R.L.; Facer, J.F.; Pugh, R.A. Hanford Works, 
Richland, WA (United States). 3 Apr 1953. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE94006970. Source: OSTI; NTIS (US 
Sales Only}; GPO Dep. 

Since Redox start-up, several samples of Redox PR solution 
have been evaporated in the laboratory as one step in a study of 
the Redox — 234 coupling process. Because feed for Task | in 234- 
5 will be produced by evaporative concentration of Redox and 
purex product solutions, and because laboratory work has shown 
the desirability of filtering Redox solutions after such evaporation 
prior to use in Task |. This report summarizes the observations 
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which have been made in the course of this work, as a guide in 
the design of filters for the Redox and/or Purex PR cages. 


14552 (HW-27727) Chemistry unit quarterly progress re- 
port, January, February, March 1953. Bushey, A.H. General 
Electric Co., Richland, WA (United States). Hanford Atomic Prod- 
ucts Operation. 30 Apr 1953. 113p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94006681. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This report details activities of the Chemistry Unit at the Hanford 
Atomic Products Operation for the months of January, February, 
and March of 1953. 


14553 (HW-38267) Towards a simplified Purex process. 
Hopkins, H.H. Jr. Hanford Works, Richland, WA (United States). 24 
May 1955. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94008768. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The purpose of this report is to present a plan for a future simpli- 
fied Purex Process. The intent is that the operations described 
herein will require less expensive and simpler equipment, hence 
will result in less capital investment and, hopefully lower operating 
costs. Whether this can be attained will be measured by the equip- 
ment required. Thus, for example, three uranium concentrators 
have been eliminated, but a precipitator and continuous filter are 
called for. Likewise, although only one uranium cycle is called for, 
the total number of columns has not been reduced. Thus not only 
must chemical steps be demonstrated, but likewise the equipment 
shown to result in real economy. The concepts presented here are 
the result of many individuals work, although the plan as a whole 
has not been published before. It is set down herein to indicate 
where improvements in solvent extraction processing appear possi- 
ble, and it is hoped that this plan may serve as a guide for future 
work. It is emphasized that the process described here is largely 


conceptual, and several of the steps have not been tested experi- 
mentally. 


14554 (HW-38684) Redox Chemical Flowsheet, HW No. 5. 
Merrill, E.T.; Stevenson, R.L. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 16 Aug 1955. 
17p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE94008422. Source: 
OSTI; NTIS (US Sales Only); GPO; GPO Dep. 

Since the issuance of Redox Chemical Flowsheet HW No. 4 in 
December, 1950, several flowsheet improvements have been pi- 
loted and have become a part of plant practice. These include 
improved dissolving procedures, dual-scrub extraction column op- 
eration, single-stage waste backcycle, increased stream solute 
concentrations, and tail-end uranium decontamination with silica 
gel. Other procedures which have been developed and are ready 
for plant application include the precycie flow scheme, the second 
stage of waste backcycling, and the zone, tail-end treatment of ura- 
nium. Both the new developments and the older proven changes 
have been included in this Redox HW No. 5 Chemical Flowsheet 
to bring the documented flowsheet up to date, and provide a basis 
for scope and equipment design to increase plant capacity. 


14555 (HW-52389-Del.) Purex two-cycle flowsheet: Revi- 
sion No. 1. Swift, W.H.; Irish, E.R. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 1 Oct 
1957. 18p. Sponsored by USDOE, Washington, DC (United 
States) DOE Contract ACO06-76RL01830. Order Number 
DE94007811. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Since the issuance of the Purex Phase II flowsheet a number of 
improvements have been suggested and additional information has 
been obtained. The purpose of this document is to summarize the 
more recent information and to bring the two-cycle chemical flow- 
sheet up to date. Later changes will be similarly documented. The 
Phase II terminology has been dropped as the primary objective of 
the two-cycle conversion is economy rather than capacity. As men- 
tioned in reference (1), the flowsheet has been designed to best 
use existing equipment and does not necessarily represent the op- 
timum flowsheet for new plant construction. 
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14556 (INIS-mf-14199, pp. 85-91) A new environmental 
measuring programme for the Hanau nuclear installations. 
Metzger, L. (Hessisches Ministerium fuer Umwelt und 
Reaktorsicherheit, Wiesbaden (Germany)); Griesbach, M. Bun- 
desministerium fuer Umwelt, Naturschutz und Reaktorsicherheit, 
Bonn (Germany); Bundesgesundheitsamt, Berlin (Germany). Inst. 
fuer Wasser-, Boden- und Lufthygiene. 1991. 461p. (in German). 
(CONF-9010555—: Experts meeting on environmental radioactivity 
monitoring: Technical and organisational means for an optimised 
measurement of ambient radioactivity in the environment of nuclear 
facilities, Berlin (Germany), 24-26 Oct 1990). In Eighth experts 
meeting on environmental radioactivity monitoring: Technical and 
organisational means for an optimised measurement of ambient ra- 
dioactivity in the environment of nuclear facilities: Proceedings. 
Order Number DE94761132. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Since 1980, the site of the Hanau nuclear enterprises has been 
subject to a radiological monitoring programme. The measured re- 
sults and the experience gained so far have been taken as a basis 
for a revision of this programme. The revision was intended to fi- 
nally yield a programme which satisfies the principle requirements 
of the currently applicable directive for radiological monitoring and 
which in terms of procedure and formal aspects is as close as pos- 
sible to the pattern applied to nuclear power plants. The measured 
results are listed in detail. (orig/DG) 


14557 (INIS-mf-14199, pp. 92-106) Experience gained in 
the testing of the operator's monitoring programme for ra- 
dioactive emissions (liquid effluents) from the Hanau nuclear 
installations. Gans, |.; Ruehle, H.; Fusban, H.U.; Scheiflinger, P.; 
Schnee, D. Bundesministerium fuer Umwelt, Naturschutz und 
Reaktorsicherheit, Bonn (Germany); Bundesgesundheitsamt, Berlin 
(Germany). Inst. fuer Wasser-, Boden- und Lufthygiene. 1991. 
461p. (In German). (CONF-9010555—: Experts meeting on environ- 
mental radioactivity monitoring: Technical and organisational 
means for an optimised measurement of ambient radioactivity in 
the environment of nuclear facilities, Berlin (Germany), 24-26 Oct 
1990). In Eighth experts meeting on environmental radioactivity 
monitoring: Technical and organisational means for an optimised 
measurement of ambient radioactivity in the environment of nuclear 
facilities: Proceedings. Order Number DE94761132. Source: 
OSTI; NTIS (US Sales Only); INIS. 

There is no specific guideline for radiological monitoring of liquid 
effluents from fuel element fabrication plants. In order to satisfy the 
requirements of section 46 sub-sec. 1 StriSchV, operators are 
obliged to continuously draw samples from the sewerage, or dis- 
continuously from sampling containers. The operators of the 
manufacturing plant determine the total alpha activity and the total 
beta activity in single samples or in samples collected over one 
month. The programme is intended not only for quality assurance 
of measurements for the determination of the total alpha activity 
and the total beta activity to be carried out by the operators, but in 
addition is to provide data on individual alpha sources and beta 
sources. (orig/DG) 


14558 (PNL—8481) AVLIS modified direct denitration: UO; 
powder evaluation. Slagle, O.D.; Davis, N.C.; Parchen, LJ. Pa- 
cific Northwest Lab., Richland, WA (United States). Feb 1994. 64p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94009005. Source: 
OSTI; NTIS; GPO Dep. 

The evaluation study demonstrated that AVLIS-enriched uranium 
converted to UO3 can be used to prepare UO; pellets having den- 
sities in the range required for commercial power reactor fuel. 
Specifically, the program has demonstrated that MDD (Modified 
Direct Denitration)-derived UO, powders can be reduced to sinter- 
able UO, powder using reduction techniques that allow control of 
the final powder characteristics; the resulting UO2 powders can be 
processed/sintered using standard powder preparation and pellet 
fabrication techniques to yield pellets with densities greater than 
96% TD; pellet microstructures appear similar to those of power 
reactor fuel, and because of the high final pellet densities, it is ex- 
pected that they would remain stable during in-reactor operation; 
the results of the present study confirm the results of a similar 
study carried out in 1982 (Davis and Griffin 1992). The laboratory 





processes were selected on the basis that they could be scaled up 
to standard commercial fuel processing. However, larger scale test- 
ing may be required to establish techniques compatible with 
commercial fuel fabrication techniques. 


14559 (SR/H-696) [Hanford history: Construction & Le- 
bor]: [Volume 2]. Savannah River Lab., Aiken, SC (United 
States). [1994]. 58p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-76SR00001. Order Number 
DE94009517. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report is a history of the construction phase of the Hanford 
site. It touches on the housing facilities which were constructed for 
the construction crews, the facilities provided for food and recre- 
ation, the recruitment and training of the construction force. It also 
highlights the major unique factors encountered in the construction 
of different parts of the complex. It must also be observed that the 
process development was ongoing with construction, which re- 
sulted in a very fluid type of construction process which had to 
adapt to the fluid design specifications. 


14560 (WSRC-TR-93-100-7) Savannah River Technology 
Center: Monthly report. Westinghouse Savannah River Co., 
Aiken, SC (United States). Jul 1993. 22p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACOS-89SR18035. 
Order Number DE94004437. Source: OSTI; NTIS; GPO Dep. 

This report details activities of the Savannah River Technology 
Center for the month of July 1993. 


14561 (Y/DZ-540) The kinetics of the hydriding of uranium 
metal. Powell, G.L. (Oak Ridge Y-12 Plant, TN (United States)); 
Harper, W.L.; Kirkpatrick, J.R. Oak Ridge Y-12 Plant, TN (United 
States). 20 Aug 1990. 18p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. (CONF- 
9009141-—14: International symposium on metal-hydrogen systems: 
fundamentals and applications, Banff (Canada), 2-7 Sep 1990). Or- 
der Number DE94008934. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

The reaction of massive uranium metal with hydrogen gas pro- 
ceeds according to the well-known equation 2 U + 3 Hz — 2 UHs, 
being initiated by pitting of the U surface that occurs at a linear 
rate followed by a higher linear rate once the pitting process cov- 
ers the entire surface. Ultrahigh-vacuum, automated gas buret 
techniques and digital oscilloscope data acquisition have been ap- 
plied to the study of the rate of this reaction over wide temperature 
(—10 to 250C) and pressure ranges (10 mPa to 1 MPa). The 
higher linear rate process followed a half-power dependence on 
the pressure in the midrange of pressures studied and was 
truncated in the limits of high and low pressures, and high temper- 
atures. These hydriding rates are compared with models of Wicke 
and Otto, Condon and Kirkpatrick, and Bloch and Mintz. At 21C, 
reversible hydrogen sorption on the UH; reaction product was de- 
tected in kinetic effects associated with restarting the hydriding 
process in the presence of UH reaction product and demonstrated 
to occur on pure UH; in monolayer quantities. The relative yields 
of the a- and 6- phases of UH3 were shown to be a function of the 
hydriding rate, with slower rates favoring G-UH3 formation. 
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Refer also to citation(s) 14904, 15781, 16117, 16120, 16121, 
16122, 16670, 16671, 17655 


14562 (AECL-10252) A survey of methods for separating 
and immobilizing krypton-85 arising trom a nuclear fuel repro- 
cessing plant. Taylor, P. Atomic Energy of Canada Ltd., Pinawa, 
MB (Canada). Whiteshell Nuclear Research Establishment. Dec 
1990. 36p. Order Number DE94619015. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This report reviews the literature on methods to separate and im- 
mobilize krypton-85 arising from dissolution or prior treatment of 
nuclear fuel in a reprocessing plant. It was prepared as part of a 
broader review of fuel reprocessing waste management methods 
that might find future applications in Canada. Cryogenic distillation 
is the most fully demonstrated method of separation of krypton from 
off-gases, but it is complex. In particular, it requires pretreatment of 


05 NUCLEAR FUELS 
0508 Spent Fuels Reprocessing 


the gas stream to eliminate several other components before the fi- 
nal distillation. The most highly developed alternative process is 
fluorocarbon adsorption, while several other processes have been 
investigated on a bench scale. The simplest method of storing ra- 
dioactive krypton is in compressed-gas cylinders, but the risks of 
accidental release are increased by the corrosive nature of the de- 
cay product, rubidium. Encapsulation in either a metal matrix or a 
hydrothermally vitrified zeolite appears to offer the most secure im- 
mobilization of krypton. Processes for both types of material have 
been demonstrated inactively on a scale approaching that required 
for treatment of off-gases from a commercial-scale fuel reprocess- 
ing plant. Low-operating temperatures and pressures of the metal 
encapsulation process, compared with encapsulation in zeolites, 
represent a definite advantage, but electrical power requirements 
for the former process are relatively high. It appears that suitable 
technology is available for separation and immobilization of ra- 
dioactive krypton, should the need arise in Canada in the future. 


14563 (ANL/CMT/CP-78479) Method for removal of heavy 
metal from molten salt in IFR fuel pyroprocessing. Gay, E.C.; 
Miller, W.E.; Laidler, J.J. Argonne National Lab., IL (United States). 
[1994]. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-940417-2: 4. in- 
ternational conference on nuclear fuel reprocessing and waste 
management, London (United Kingdom), 24-28 Apr 1994). Order 
Number DE94006842. Source: OSTI; NTIS; INIS; GPO Dep. 

This report details the pyrometallurgical process for recycling 
spent metal fuels from the Integral Fast Reactor (IFR) which in- 
volves electrorefining spent fuel in a molten salt electrolyte 
(LiCI-KCI-U/PuCl3) at 500°C. The total heavy metal chloride con- 
centration in the salt will be about 2 mo! %. At some point, the 
concentrations of alkali, alkaline earth, and rare earth fission prod- 
ucts in the salt must be reduced to lower the amount of heat 
generated in the electrorefiner. The heavy metal concentration in 
the salt must be reduced before removing the fission products from 
the salt. The operation uses a lithium-cadmium alloy anode that is 
solid at 500°C, a solid mandrel cathode with a ceramic catch cru- 
cible below to collect heavy metal that falls off it, and a liquid 
cadmium cathode. The design criteria that had to be met by this 
equipment included the following: (1) control of the reduction rate 
by lithium, (2) good separation between heavy metal and rare 
earths, and (3) the capability to collect heavy metal and rare earths 
over a wide range of salt compositions. In tests conducted in an 
engineering-scale electrorefiner (10 kg uranium per cathode), good 
separation was achieved while removing uranium and rare earths 
from the salt. Only 13% of the rare earths was removed, while 
99.9% of the uranium in the salt was removed; subsequently, the 
rare earths were also reduced to low concentrations. The uranium 
concentration in the salt was reduced to 0.05 ppm after uranium 
and rare earths were transferred from the salt to a solid mandrel 
cathode with a catch crucible. Rare earth concentrations in the salt 
were reduced to less than 0.01 wt % in these operations. Similar 
tests are planned to remove plutonium from the salt in a 
laboratory-scale (100-300 g heavy metal) electrorefiner. 


14564 (ANL/CMT/CP-81270) lon replacement electrorefin- 
ing. Willit, J.L.; Tomezuk, Z.; Miller, W.E.; Laidler, J.J. Argonne 
National Lab., IL (United States). [1994]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-940529-10: 185. Electrochemical Society 
meeting, San Francisco, CA (United States), 22-27 May 1994). Or- 
der Number DE94009674. Source: OSTI; NTIS; GPO Dep. 

We are developing a two-step electrochemical process for purify- 
ing and separating metals called ion replacement electrorefining. In 
each step, metal cations formed by oxidation at an electrode re- 
place other metal cations that are reduced at another elecmae. 
Using this approach, we have separated or purified uranium, dys- 
prosium, and lanthanum on a laboratory scale. This paper explains 
the ion replacement concept and presents results of these demon- 
stration experiments. 


14565 (ANL/CMT/CP-82056) The Integral Fast Reactor: A 
practical approach to waste management. Laidler, J.J. Argonne 
National Lab., IL (United States). [1993]. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-9309295—4: Nuclear as a large-scale global option 
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conference, Oak Ridge, TN (United States), 28-30 Sep 1993). Or- 
der Number DE94006812. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses development of the method for pyropro- 
cessing of spent fuel from the integral Fast Reactor (or Advanced 
Liquid Metal Reactor). The technology demonstration phase, in 
which recycle will be demonstrated with irradiated fuel from the 
EBR-II reactor has been reached. Methods for recovering actinides 
from spent LWR fuel are at an earlier stage of development but ap- 
pear to be technically feasible at this time, and a large-scale 
demonstration of this process has begun. The utilization of fully 
compatible processes for recycling valuable spent fuel materials 
promises to provide substantial economic incentives for future ap- 
plications of the pyroprocessing technology. 


14566 (CEA-CONF—11650) Extraction cycles design for La 
Hague plants. Baron, P. (CEA Centre d’Etudes de la Vallee du 
Rhone, 30 - Marcoule (France). Dept. des Procedes de Retraite- 
ment); Boullis, B.; Germain, M.; Gue, J.P.; Miquel, P.; Poncelet, 
F.J.; Dormant, J.M.; Dutertre, F. CEA Centre d’Etudes de la Vallee 
du Rhone, 30 - Marcoule (France). Dept. des Procedes de Re- 
traitement. 1993. 27p. (CONF-930913—: Global '93: future nuclear 
systems - emerging fuel cycles and waste disposal options, Seat- 
tle, WA (United States), 12-17 Sep 1993). Order Number 
DE94620432. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper deals with the extraction cycles design for La Hague 
plants. The work has consisted in basic laboratory studies with 
elaboration of computer models and their subsequent uses in flow- 
sheet optimized design. To highlight this work, the case of UP3 
plant was selected. Several major points are presented here: - 
technetium behavior in the first purification cycle, -plutonium behav- 
ior in the plutonium purification cycles, - neptunium behavior in the 
uranium purification cycles. The good operating results of the first 
years of UP3 are solid proofs of the validity of the overall approach 
in flowsheet design. (author). 4 tabs., 3 figs., 27 refs., 19 posters. 


14567 (CEA-CONF—-11652) The selective extraction of 
oxidized minor actinides: a possible route for the Actinex pro- 
gram. Adnet, J.M.; Brossard, P.; Bourges, J. CEA Centre d’Etudes 
de la Vallee du Rhone, 30 - Marcoule (France). Dept. des Pro- 
cedes de Retraitement. 1993. 7p. (CONF-930913-: Global ’93: 
future nuclear systems - emerging fuel cycles and waste disposal 
options, Seattle, WA (United States), 12-17 Sep 1993). Order 
Number DE94620433. Source: OSTI; NTIS (US Sales Only); INIS. 

In the SPIN programme, defined by CEA to improve the man- 
agement of high level nuclear waste, a part called ACTINEX is 
specially devoted to the extraction of long-lived alpha emitters and 
fission products from high level liquid waste issuing from the 
PUREX process. Concerning the actinides elements, as U and Pu 
are already recovered, the main objective to reach is now the 
quantitative extraction of Np and Am. The transmutation of these 
recovered actinides into short-lived radionuclides is then forecast. 
This paper deals with the possibilities to define a minor actinides 
partitioning process based on the selective extraction of actinides 
oxidized to their oxidation states higher than three. It essentially fo- 
cuses on americium chemistry. Finally, two general separation 
scheme for minor actinide partitioning are proposed and discussed. 
(authors). 5 figs., 13 refs. 


14568 (CEA-CONF—11653) French experience in MOX fuel 
dissolution. Gue, J.P. (CEA Centre d’Etudes de la Vallee du 
Rhone, 30 - Marcoule (France). Dept. des Procedes de Retraite- 
ment); Philippe, M.; Farrugia, J.M.; Decobert, V. CEA Centre 
d'Etudes de la Vallee du Rhone, 30 - Marcoule (France). Dept. des 
Procedes de Retraitement. 1993. 7p. (CONF-930913-: Global '93: 
future nuclear systems - emerging fuel cycles and waste disposal 
options, Seattle, WA (United States), 12-17 Sep 1993). Order 
Number DE94620434. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper presents the main results of French experience in 
dissolution acquired on various PWR/MOX fuels in the Fontenay 
aux Roses hot cells. and the industrial feasibility of MOX repro- 
cessing in the Marcoule pilot plant and the UP2 400 plant at La 
Hague. The topics reviewed concern: - solubility with respect to 
fabrication quality of the ceramics and to the irradiation effect, - 
complementary dissolution tests performed to exhaust plutonium in 
dissolution fines, - main characteristics of dissolution wastes, such 
as hulls and dissolution fines. The main conclusions drawn are that 
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the reprocessing of UOX fuels is relevant to MOX fuels, and that 
fuel fabrication parameters are fully under control. (author). 3 tabs., 
4 figs., 2 refs. 


14569 (CEA-CONF—11654) Calibration of UP2 800 accoun- 
tancy tank. Cauchetier, Ph. (CEA Centre d'Etudes de la Vallee du 
Rhone, 30 - Marcoule (France). Dept. des Procedes de Retraite- 
ment); Roche, C.; Dufour. J.L.; Neuilly, M.; Fournier, P.; Evain, D.; 
Blandeau, L. CEA Centre d’Etudes de la Vallee du Rhone, 30 - 
Marcoule (France). Dept. des Procedes de Retraitement. 1993. 5p. 
(In French). (CONF-930533-: 15. annual symposium of the Euro- 
pean Safeguards Research and Development Association: 
safeguards and nuclear materials management, Rome (italy), 11- 
13 May 1993). Order Number DE94620435. Source: OSTI; NTIS 
(US Sales Only); INIS. 

UP2 800 plant, now on building at "La Hague”, is equipped with 
an accountability tank of 20 m® volume. That tank is used to feed 
the facility with solution transfers; these transfers are triggered by 
siphons. This paper describes calibration measures realized with 
that tank for setting up the curve of volume V versus the level H 
and for finding the volumes left after clipping of siphons. It presents 
also the results for the level differences between the end points of 
bubbling tubes. Results are given, with the corresponding accu- 
racy, in the case of measures with water as solution. Further tests 
will be made with uranyl nitrate. (authors). 3 refs. 


14570 (CEA-CONF-11655) Programme for evaluating the 
measurement result quality in nuclear industry. Perolat, J.P. 
(CEA Centre d’Etudes de Fontenay-aux-Roses, 92 (France)). CEA 
Centre d’Etudes de la Vallee du Rhone, 30 - Marcoule (France). 
Dept. des Procedes de Retraitement. 1993. 6p. (in French) 
(CONF-930533—: 15. annual symposium of the European Safe- 
guards Research and Development Association: safeguards and 
nuclear materials management, Rome (Italy), 11-13 May 1993). Or- 
der Number DE94620436. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The French EQRAIN programme was launched in 1986 for ana- 
lytical quality activities in mainly the safeguards field. Since the 
beginning, five programmes have been completed on the basis of 
one programme for about 15 months on uranyle nitrate and pluto- 
nium nitrate solutions. The aims and the organisation of this 
programme are examined. The preparation and certification of the 
solution are briefly described, then the results of five years are 
discussed. Some typical examples are given, keeping the confiden- 
tiality of the results which is absolutely necessary for the successful 
completion of the programme. (author). 4 tabs., 8 figs., 5 refs. 


14571 (CEA-CONF—11656) Calibration of an accountability 
tank by bubbling pressure method: correction factors to be 
taken into account. Cauchetier, Ph. CEA Centre d'Etudes de la 
Vallee du Rhone, 30 - Marcoule (France). Dept. des Procedes de 
Retraitement. 1993. 5p. (in French). (CONF-930533-: 15. annual 
symposium of the European Safeguards Research and Develop- 
ment Association: safeguards and nuciear materials management, 
Rome (italy), 11-13 May 1993). Order Number DE94620437. 
Source: OSTI; NTIS (US Sales Only); INIS. 

To obtain the needed precision in the calibration of an account- 
ability tank by bubbling pressure method, it requires to use very 
slow bubbling. The measured data (mass and pressure) must be 
transformed into physical sizes of the vessel (height and cubic ca- 
pacity). All corrections to take in account (buoyancy, calibration 
curve of the sensor, density of the liquid, weight of the gas column, 
bubbling overpressure, temperature...) are reviewed and valuated. 
We give the used equations. (author). 3 figs., 1 tab., 2 rets 


14572 


(HW-48830) Recovery of cesium trom Purex plant 
wastes by meta! ferrocyanides and ferricyanides Il: Full level 
laboratory investigations. Van Tuyl, H.H. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
28 Feb 1957. 15p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract AC06-76RL01830. Order Number 
DE94006689. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
Laboratory scale experiments with synthetic Purex 1WW and 
HAW have demonstrated the feasibility of recovering cesium by 
precipitation with metal ferrocyanides and ferricyanides. One 





method for recovery of cesium involves neutralization of the precipi- 
tate ferric hydroxide and sodium diuranate, and recovery of cesium 
from the supernate by precipitation with zinc ferrocyanide. Another 
method involves precipitation with nickel or ferric ferrocyanide from 
partially neutralized 1WW, or from HAW. The second method 
yields a voluminous precipitate with low specific activity and poor 
radiochemical purity of the cesium, thus necessitating further purifi- 
cation and concentration of cesium before packaging. This can be 
accomplished by metathesis of the precipitate with sodium hydrox- 
ide and precipitation of cesium with zinc ferrocyanide. Other 
methods for recovery the cesium from metal ferrocyanides have 
been investigated by other workers. Several of the more attractive 
cesium recovery flowsheets have been demonstrated with synthetic 
solutions on the laboratory scale. To demonstrate the feasibility of 
cesium recovery from plant solutions, the effects of radiation and 
trace chemicals (such as corrosion products, fission products, and 
impurities in uranium and process reagents) must be determined. 
Therefore, the present work was performed with full-level Purex 
waste solutions, both 1WW and HAW. 


14573 (HW-49825) (PALM) recovery progress report. Shep- 
pard, J.C.; Becker, G.V. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 4 Jun 1957. 
20p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94008763. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This report is a summary of work done to date, June 1, 1957 
toward the establishment of a neptunium recovery process at Han- 
ford. The following phases of the program have been studied: The 
pile production of Np?°”, the path of neptunium in the Purex plant, 
the solvent extraction behavior of the three principal oxidation 
states, various chemical means of routing in the plant, and the an- 
ion exchange properties of neptunium (IV) for the isolation and 
purification of this element. 


14574 (HW-50213) The recovery of PALM at Hanford. 
Moore, R.L.; Tomlinson, R.E. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 1 May 1957. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94008764. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

On November 30, 1956, the Atomic Energy Commission directed 
a letter of inquiry to the Hanford Atomic Products Operation, seek- 
ing to establish the feasibility and probable cost of recovering 
neptunium-237 from Hanford irradiated fuels. Subsequent to that 
inquiry, chemical and engineering investigations have partially an- 
swered the questions posed. This document reviews the current 
status of these investigations; presents preliminary estimates of the 
technical feasibility and yields of neptunium recovery, together with 
construction and operating costs; and discusses Hanford’s future 
program in this regard. 


14575 (INIS-GB-618) Annual report and accounts [1992- 
1993]. British Nuclear Fuels pic, London (United Kingdom). [1994]. 
87p. Order Number DE94623345. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Uncertainty over the future of nuclear power and delay in gaining 
discharge authorisations for the Thermal Oixde Reprocessing Plant 
(THORP) affected the financial results, with profits down to Pound 
76 million whilst turnover has also down to Pound 1049 million. 
This annual report was also delayed by 6 months whilst the delays 
to THORP were resolved. Failure to finalise important contracts 
covering the fixed price arrangements agreed with Nuclear Electric 
and Scottish Nuclear also caused poorer financial results and frus- 
tration. The third factor which reduced profits was the failure of an 
evaporator at the magnox reprocessing plant at Sellafield which 
caused its closure for 7 weeks. The company’s operations are 
summarised and its policies stated. Detailed accounts are pre- 
sented. (UK). 


14576 (INIS-GB-619) Annual report and accounts 1986- 
1987. British Nuclear Fuels pic, Risley (United Kingdom). Feb 
1994. 60p. Order Number DE94622043. Source: OSTI; NTIS (US 
Sales Only); INIS. 
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The chairman's review summarizes the company achievements 
over the year 1986/7, especially having met all customer require- 
ments by reaching every production target. This also gave 
improved financial results. Increased public support for nuclear 
power was also set as one of BNFL’s targets. Each main area of 
operation is looked at: fuel supply, including fuel manufacture at 
Springfields, enrichment at Capenhurst and spent fuel manage- 
ment at Sellafield. The accounts show an operating profit of Pound 
196 million on a turnover of Pound 792 million. (UK). 


14577 (INIS-mf-14196) Separation of cesium from aqueous 
solutions using alkylated tetraary! borates. Feldmaier, F. Re- 
gensburg Univ. (Germany). Naturwissenschaftliche Fakultaet 4 - 
Chemie und Pharmazie. 5 Mar 1991. 126p. (In German). Order 
Number DE94761176. Source: OSTI; NTIS (US Sales Only); INIS. 

The water solubility of cesium tetraaryl borates was lowered by 
introducing hydrophobic aliphatic side chains into corresponding 
acid-resistant fluorosubstituted tetraaryl borates. This improved ce- 
sium spearability both in precipitation and in extraction from 
aqueous solutions. (orig.) 


14578 (JAERI-M-93-234) Development of sensitive analyt- 
cal technique by Laser-induced Photoacoustic Spectroscopy. 
Kihara, Takehiro (Japan Atomic Energy Research Inst., Tokai, 
Ibaraki (Japan). Tokai Research Establishment); Fujine, Sachio; 
Maeda, Mitsuru; Fukasawa, Tetsuo; Ikeda, Takashi; Kawamura, Fu- 
mio. Japan Atomic Energy Research Inst., Tokyo (Japan). Dec 
1993. 56p. (in Japanese). Order Number DE94753447. Source: 
OSTI; NTIS; INIS. 

A LIPAS (Laser-induced Photoacoustic Spectroscopy) system 
has been developed for sensitive and remote analysis of neptu- 
nium which diffuse in low concentration range in reprocessing. The 
correction technique of background which disturbs sensitive analy- 
sis has been studied in visible to infrared range. And optical fiber 
system which is important for light operation has been also investi- 
gated for remote analysis in PUREX process. In visible range, the 
double-cell system, which has two photoacoustic cells in series, 
has been studied. The detection limit absorptivity was 4.47 x 
10-5cm-", this system has two orders higher sensitivity than that 
of absorption spectroscopy. This system was applied to measure 
photoacoustic spectrum of Pr(lll), Nd(lll), Er(ill) and Np(V) in low 
concentration range in water. On photoacoustic spectrum of Np(V), 
the absorption peak at 614nm, which was not observed in low pH 
range, was identified. In near infrared range, analytical system 
which has parallel cells using alexandrite laser has been investi- 
gated. It was obtained that detection limit concentration of Np(V) is 
one order lower than that in visible range. The optical fiber system 
for application of LIPAS to reprocessing has been examined. The 
sensitivity of fiber-PAS is two times higher than that of absorption 
spectroscopy. However it is necessary to develop a beam opera- 
tion system and a photoacoustic cell optimized for optical fiber 
system. (author). 


14579 (WHC-EP-0470-1) Facility Effiuent Monitoring Pian 
for the uranium trioxide facility. Lohrasbi, J. (Westinghouse Han- 
ford Co., Richland, WA (United States)); Johnson, D.L.; De 
Lorenzo, D.S. Westinghouse Hanford Co., Richland, WA (United 
States). Dec 1993. 131p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-87RL10930. Order Number 
DE94005987. Source: OSTI; NTIS; INIS; GPO Dep. 

A facility effluent monitoring plan is required by the US Depart- 
ment of Energy in DOE Order 5400.1 for any operations that 
involve hazardous materials and radioactive substances that could 
impact employee or public safety or the environment. This docu- 
ment is prepared using the specific guidelines identified in A Guide 
for Preparing Hanford Site Facility Effluent Monitoring Plans, WHC- 
EP-0438-01. This facility effluent monitoring plan assesses effluent 
monitoring systems and evaluates whether they are adequate to 
ensure the public health and safety as specified in applicable fed- 
eral, state, and local requirements. This facility effluent monitoring 
plan shall ensure long-range integrity of the effluent monitoring sys- 
tems by requiring an update whenever a new process or operation 
introduces new hazardous materials or significant radioactive mate- 
rials. This document must be reviewed annually even if there are 
no operational changes, and it must be updated at a minimum of 
every three years. 
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14580 (WSRC-TR-92-306) Fault tree analysis of Project S- 
4404, Upgrade Canyon Exhaust System. Browne, E.V.; Low, 
J.M.; Lux, C.R. Westinghouse Savannah River Co., Aiken, SC 
(United States). 16 Jun 1992. 63p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE94009535. Source: OSTI; NTIS; INIS; GPO Dep. 

Project S-4404, Upgrade Canyon Exhaust Systems, is a $177 
million project with the purpose of upgrading the Exhaust Systems 
for both F and H Canyon Facilities. This upgrade will replace major 
portions of the F and H-Canyon exhaust systems, downstream of 
their respective sand filters with higher capacity and more reliable 
systems. Because of the high cost, DOE requested Program Con- 
trol & Integration (PC&l) to examine specific deletions to the 
project. PC&l requested Nuclear Processes Safety Research 
(NPSR) to perform an analysis to compare failure rates for the ex- 
isting F & H Canyon exhaust systems with the proposed exhaust 
system and specific proposed exhaust system alternatives. The ob- 
jective of this work was to perform an analysis and compare failure 
rates for the existing F & H Canyon exhaust systems with the pro- 
posed project exhaust system and proposed project alternatives. 
Based on fault tree analysis, two conclusions are made. First, D & 
D activities can be eliminated from the project with no significant 
decrease to exhaust system safety. Deletion of D & D activities 
would result in a cost savings of $29 million. Second, deletion of 
DOE Order 6430.1A requirements regarding DBAs would decrease 
exhaust system safety by a factor of 12. 


0509 Transport, Handling, and Storage 


Refer also to citation(s) 14612, 14787, 14835, 14855, 14856, 
14905, 15590, 15798, 16100, 16106, 16129, 16442 


14581 (AEA-D and W—0649) Multipie containment for LSA 
[low specific activity] and SCO [surtace contaminated objects] 
wastes. Burgess, M.H. AEA Decommissioning and Radwaste, 
Winfrith (United Kingdom). Sep 1993. 7p. Order Number 
DE94621175. Source: OSTI; NTIS (US Sales Only); INIS. 

Paper for IAEA conferences in Vienna, LSA and SCO Oct 1993, 
Waste Transport Feb 1994. 

Radioactive wastes are generally transported in the form of Low 
Specific Activity (LSA) materials or Surface Contaminated Objects 
(SCO). This report proposes that a method of acknowledging the 
beneficial effects of multiple containment for such wastes should 
be written into the 1996 Edition of the IAEA Transport Regulations. 
Experience used to assess risks from on-site movements of 
radioactive material in the UK can be applied to develop safety ar- 
guments justifying the alleviation of off-site transport risks. (UK). 


14582 (CEA-CONF—11631) Application of the transport 
system concept to the transport of LSA waste. Lombard, J. 
(CEA Centre d’Etudes de Fontenay-aux-Roses, 92 (France). Inst. 
de Protection et de Surete Nucleaire); Schneider, T.; Appleton, P.; 
Libon, H.; Sannen, H. CEA Centre d'Etudes de Fontenay-aux- 
Roses, 92 (France). Inst. de Protection et de Surete Nucleaire. 
1994. 2p. (CONF-940212-: Seminar on developments in radioac- 
tive waste transport, Vienna (Austria), 21-25 Feb 1994). Order 
Number DE94621176. Source: OSTI; NTIS (US Sales Only); INIS. 

The aim of this presentation is to illustrate using two examples 
how a particular special arrangement can be envisaged for the 
transport of a well defined category of waste according to the 
"Transport System Concept”. (authors). 


14583 (CEA-CONF—-11632) Contaminated objects in actual 
transport. Grenier, M. CEA Centre d'Etudes de Fontenay-aux- 
Roses, 92 (France). Inst. de Protection et de Surete Nucleaire. 
1994. 2p. (CONF-940212-: Seminar on developments in radioac- 
tive waste transport, Vienna (Austria), 21-25 Feb 1994). Order 
Number DE94621177. Source: OSTI; NTIS (US Sales Only); INIS. 


Short communication. RADIOACTIVE WASTES*‘transport; 
TRANSPORT; REGULATIONS 


14584 


(CONF-940553-32) The development of a packaging 
handbook. Shappert, L.B. Oak Ridge National Lab., TN (United 
States). [1994]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From Interna- 
tional high-level radioactive waste management conference; Las 
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Vegas, NV (United States); 22-26 May 1994. Order Number 
DE94009160. Source: OSTI; NTIS; INIS; GPO Dep. 

The Packaging Handbook, dealing with the development of pack- 
agings designed to carry radioactive material, is being written for 
DOE's Transportation and Packaging Safety Division. The primary 
goal of the Handbook is to provide sufficient technical information 
and guidance to improve the quality of Safety Analysis Reports on 
Type B Packagings (SARPs) that are submitted to DOE for certifi- 
cation. This paper provides an update on the status of the 
Handbook. 


14585 (DOE/EH-231-012E/0194) Hazardous substance 
USTs: RCRA Subtitle 1, Underground Storage Tanks: RCRA 
Information Brief. Dailey, R. USDOE Assistant Secretary for Envi- 
ronment, Safety, and Health, Washington, DC (United States). 
RCRA/CERCLA Div. Jan 1994. 4p. Sponsored by USDOE, Wash- 
ington, DC (United States). Order Number DE94009485. Source: 
OSTI; NTIS; GPO Dep. 

Underground tanks that contain petroleum or hazardous sub- 
stances may be subject to the Federal Underground Storage Tank 
(UST) regulations. These regulations, issued by the Environmental 
Protection Agency (EPA) under authority of Subtitle | of the Re- 
source Conservation and Recovery Act (RCRA) [Section 9003 of 
the Hazardous and Solid Waste Amendments of 1984 (HSWA)], 
established standards for installation, operation, release detection, 
corrective action, repair, and closure. The Department of Energy 
(DOE) is required by Section 9007 of RCRA to implement these 
regulations at DOE facilities with USTs. 


14586 (DOE/EH-94009645) Spent Fuel Working Group 
Report: Volume 1. O'Toole, T. USDOE Assistant Secretary for En- 
vironment, Safety, and Health, Washington, DC (United States). 
Nov 1993. 50p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE94009645. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The Department of Energy is storing large amounts of spent nu- 
clear fuel and other reactor irradiated nuclear materials (herein 
referred to as RINM). In the past, the Department reprocessed 
RINM to recover plutonium, tritium, and other isotopes. However, 
the Department has ceased or is phasing out reprocessing 
operations. As a consequence, Department facilities designed, con- 
structed, and operated to store RINM for relatively short periods of 
time now store RINM, pending decisions on the disposition of these 
materials. The extended use of the facilities, combined with their 
known degradation and that of their stored materials, has led to 
uncertainties about safety. To ensure that extended storage is safe 
(i.e., that protection exists for workers, the public, and the environ- 
ment), the conditions of these storage facilities had to be assessed. 
The compelling need for such an assessment led to the Secre- 
tary's initiative on spent fuel, which is the subject of this report. 
This report comprises three volumes: Volume |; Summary Results 
of the Spent Fuel Working Group Evaluation; Volume Il, Working 
Group Assessment Team Reports and Protocol; Volume Ill; Operat- 
ing Contractor Site Team Reports. This volume presents the overall 
results of the Working Group’s Evaluation. The group assessed 66 
facilities spread across 11 sites. It identified: (1) facilities that 
should be considered for priority attention. (2) programmatic issues 
to be considered in decision making about interim storage plans 
and (3) specific vulnerabilities for some of these facilities. 


14587 (DOE/IG—0345) Followup audit of the cask develop- 
ment program. USDOE Office of Inspector General, Washington, 
DC (United States). Capital Regional Audit Office. 15 Mar 1994. 
15p. Sponsored by USDOE, Washington, DC (United States). 
Source: OSTI (Free of Charge). 

Report to the Secretary. 

The Department of Energy is responsible for developing a sys- 
tem for the transportation and storage of spent nuclear fuel 
generated by utility companies. To carry out this responsibility, the 
Department of Energy established the Office of Civilian Radioactive 
Waste Management (Waste Management Office). The Waste Man- 
agement office began development of a series of new shipping 
casks to transport the spent fuel. The purpose of this audit was to 
review the current development status of the cask designs; com- 
pare the original milestone dates to current milestone dates; and 





review the program funds that have been used to date on the de- 
velopment of these casks. The Office of Inspector General audited 
the cask development program in 1987. The audit report (DOE/IG- 
0244), recommended that program management establish minimum 
criteria that each cask must meet to qualify for further development 
funding. Our followup audit found that this recommendation had 
not been adequately implemented. As a result, the Waste Manage- 
ment office will spend an estimated $143 million on the cask 
development program and receive only two cask designs that were 
originally scheduled to cost $26 million. Moreover, it is not certain, 
at this time, whether those two cask designs will eventually receive 
the Nuclear Regulatory Commission certification. Historically, the 
program has experienced slippage in milestone dates and steady 
increases in total cost. Management generally agreed with our cur- 
rent recommendations to establish formal contingency plans to 
counter further delays, develop current baselines and schedules in 
sufficient detail to adequately control cask development schedules 
and costs, and reevaluate the current status of the casks under de- 
velopment for the purpose of justifying further development. 
Management has proposed actions to correct the milestone date 
slippages and continued growth in the total cost of the program. 


14588 (DOE/RW-0425) Transportation System Require- 
ments Document. USDOE Office of Civilian Radioactive Waste 
Management, Washington, DC (United States). Sep 1993. 242p. 
Sponsored by USDOE, Washington, DC (United States). Source: 
INIS; OSTI (Free of Charge). 

This Transportation System Requirements Document (Trans- 
SRD) describes the functions to be performed by and the technical 
requirements for the Transportation System to transport spent nu- 
clear fuel (SNF) and high-level radioactive waste (HLW) from 
Purchaser and Producer sites to a Civilian Radioactive Waste Man- 
agement System (CRWMS) site, and between CRWMS sites. The 
purpose of this document is to define the system-level requirements 
for Transportation consistent with the CRWMS Requirement Docu- 
ment (CRD). These requirements include design and operations 
requirements to the extent they impact on the development of the 
physical segments of Transportation. The document also presents 
an overall description of Transportation, its functions, its segments, 
and the requirements allocated to the segments and the system- 
level interfaces with Transportation. The interface identification and 
description are published in the CRWMS Interface Specification. 


14589 


(EGG-WMO-10292-Rev.8) Preliminary Safety Analy- 
sis Report for the Transuranic Storage Area Retrieval 
Enclosure at the Idaho National Engineering Laboratory: Revi- 
sion 8. EG and G Idaho, Inc., Idaho Falls, ID (United States). Mar 
1993. 81p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract AC07-761D01570. Order 
DE94008447. Source: OSTI; NTIS; INIS; GPO Dep. 

This Transuranic Storage Area Retrieval Enclosure Preliminary 
Safety Analysis Report was completed as required by DOE Order 
5480.23. The purpose of this document is to construct a safety ba- 
sis that supports the design and permits construction of the facility. 
The facility has been designed to the requirements of a Radioac- 
tive Solid Waste Facility presented in DOE Order 6430.1A. 


Number 


14590 (JAERI-M-93-016, pp. 268-275) Oxidation behavior of 
non-irradiated and irradiated UO, in air. You, Gil-Sung (Korea 
Atomic Energy Research Inst., Daeduk (Korea, Republic of)); Kim, 
Keon-Sik; Ro, Seung-Gy; Kim, Eun-Ka. Japan Atomic Energy Re- 
search Inst., Tokyo (Japan). Feb 1993. (CONF-9211283-: 
JAERI-KAERI joint seminar on post irradiation examination, Oarai 
(Japan), 9-10 Nov 1992). In Proceedings of the JAERI-KAER]! joint 
seminar on post irradiation examination. 298p. Order Number 
DE94727631. Source: OSTI; NTIS; INIS. 

To investigate the storage behavior of the defective LWR spent 
fuel, the oxidation on non-irradiated and irradiated UO> in air has 
been studied in 250-400degC range. The irradiated UO, specimen 
had about 35,000 MWD/MTU burnup. The weight gain of non- 
irradiated UO2 samples shows a trend of S type curves. One 
hundred percent conversion of UO. to U3;0, makes about 4 wt% 
weight gain. The activation energies are 109 kJ/mol above about 
350degC and 143 kJ/mol below about 350degC. Irradiated UO> 
shows a rapid increase at the initial stage of oxidation and a 
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decrease at the later stage when compared with the results of non- 
irradiated UOz. (author). 


14591 (SAND-—93-2212C) Cumulative dose to members of 
the public from routine highway transportation of RAM. Milis, 
G.S.; Neuhauser, K.S. Sandia National Labs., Albuquerque, NM 
(United States). [1993]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (TTC—1276; 
CONF-940225-81: Waste management '94, Tucson, AZ (United 
States), 27 Feb - 3 mar 1994). Order Number DE94009059. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The annual maximum individual in-transit dose from radioactive 
materials transport in the United States has been estimated by a 
simple statistical method. The national-level annual dose estimate 
obtained with this method (9.0E-05 mrem or 0.9 pSv) is low in com- 
parison to that of a previous analysis that, although based on the 
same shipment data, modeled the maximum in-transit individual as 
being exposed to every shipment. All estimates of maximum indi- 
vidual in-transit dose are well below the Negligible individual Dose, 
however, and one can conclude that transportation background 
dose to a member of one off-link population from radioactive mate- 
rials transportation is not significant. Route-specific estimates could 
be made if detailed shipment routing data were available. 


14592 (WINCO-1167) Fuel performance in water storage. 
Hoskins, A.P.; Scott, J.G.; Shelton-Davis, C.V.; McDannel, G.E. 
Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, ID (United 
States). Nov 1993. 17p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC07-841D12435. Order Number 
DE94008806. Source: OSTI; NTIS; INIS; GPO Dep. 

Westinghouse Idaho Nuclear Company operates the Idaho 
Chemical Processing Plant (ICPP) at the Idaho National Engineer- 
ing Laboratory (INEL) for the Department of Energy (DOE). A 
variety of different types of fuels have been stored there since the 
1950's prior to reprocessing for uranium recovery. In April of 1992, 
the DOE decided to end fuel reprocessing, changing the mission at 
ICPP. Fuel integrity in storage is now viewed as long term until fi- 
nal disposition is defined and implemented. Thus, the condition of 
fuel and storage equipment is being closely monitored and evalu- 
ated to ensure continued safe storage. There are four main areas 
of fuel storage at ICPP: an original underwater storage facility 
(CPP-603), a modern underwater storage facility (CPP-666), and 
two dry fuel storage facilities. The fuels in storage are from the US 
Navy, DOE (and its predecessors the Energy Research and Devel- 
opment Administration and the Atomic Energy Commission), and 
other research programs. Fuel matrices include uranium oxide, hy- 
dride, carbide, metal, and alloy fuels. In the underwater storage 
basins, fuels are clad with stainless steel, zirconium, and alu- 
minum. Also included in the basin inventory is canned scrap 
material. The dry fuel storage contains primarily graphite and alu- 
minum type fuels. A total of 55 different fuel types are currently 
stored at the Idaho Chemical Processing Plant. The corrosion re- 
sistance of the barrier material is of primary concern in evaluating 
the integrity of the fuel in long term water storage. The barrier ma- 
terial is either the fuel cladding (if not canned) or the can material. 


14593 (WSRC-TR-94-0093) D-Area Moderator Processing 
Facility (MPF) startup plan. Cato, D.M. Westinghouse Savannah 
River Co., Aiken, SC (United States). [1994]. 16p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE94009541. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This startup plan was written for the restart of the Moderator 
Processing Facility (MPF). The purpose of the MPF is to remove 
chemical contaminants from degraded process water prior to it 
being processed through the Rework Unit (RW). The MPF is de- 
signed to remove oil, particular matter, and ionic impurities (with 
the exception of mercury). Degraded process water in 55-gallon 
drums is charged to the system using the charging station. The 
process water is filtered and charged through a de-emulsifier and a 
decanter to remove oil. Any oil removed is collected in a 5-gallon 
waste oil container. The oil-free water flows by gravity into a 250- 
gallon receiving tank. The MPF system pump takes a suction on 
the receiving tank and discharges the process water through three 
resin columns (two anion and one cation) in series. The ion-free 
water from the resin columns then flows through a conductivity cell 
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and into a 500-gallon hold tank that stores processed water. The 
hold tank contents are either pumped through the RW feed mani- 
fold into a predetermined RW feed tank or back to 420-2D. In 
420-2D, the water is then drained to 55-gallon product drums. 


14594 (WSRC-TR-94-0182) Onsite transfers of radioactive 
material at Westinghouse Savannah River Company. Blanton, 
P.S. (Westinghouse Savannah River Co., Aiken, SC (United 
States)); Eggers, A.G.; Opperman, E.K.; Jackson, R.J. Westing- 
house Savannah River Co., Aiken, SC (United States). [1994]. 1 1p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC09-89SR18035. (CONF-9405109-2: Department of 
Energy defense programs packaging workshop, Knoxville, TN 
(United States), 16-19 May 1994). Order Number DE94009543. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Transportation of radioactive material (RAM) in commerce be- 
yond the boundaries of specific plant boundaries falls under the 
jurisdiction of the Department of Transportation (DOT). Regulations 
for movement of RAM are specified in the Code of Federal Regula- 
tions. Requirements for the design of and procedures for obtaining 
authorization to use specific packagings are contained in 49 CFR 
173 and 10 CFR 71. These requirements and procedures do not 
apply to in plant or onsite moves of RAM which are not under DOT 
jurisdiction. This paper describes the present approach at the Sa- 
vannah River Site (SRS) for evaluating, approving and conducting 
onsite transfers of RAM. Also the application of this process to a 
new SRS onsite package is described. 


0510 Economic, Industrial, and Business Aspects 


Refer also to citation(s) 14674 


14595 (HW-81741-RD) Hanford Isotopes Production Plant. 
Smith, C.W. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 6 Apr 1964. 97p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
76RLO1830. Order Number DE94007899. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This report provides an estimation of cost and manpower for 
construction of the Hanford Isotopes Production Plant. 
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Refer also to citation(s) 14562, 14565, 14586, 14818, 14831, 
14833, 14841, 14843, 14846, 14847, 14850, 14851, 14852, 14853, 
14854, 14855, 14856, 14857, 14858, 14859, 14860, 14861, 14863, 
14864, 14868, 14871, 14873, 14875, 14876, 14879, 14886, 14888, 
14890, 14893, 14894, 14914, 14916, 14917, 15109, 15156, 15205, 
15243, 15505, 15524, 15545, 15586, 15799, 15842, 15850, 15873, 
16065, 16091, 16092, 16093, 16104, 16106, 16134, 16140, 16419, 
16496, 16541, 16615, 16621, 16627, 16628, 16629, 16660, 16661, 
16673, 16674, 16675, 16841, 16873, 16894, 17392, 17630, 17631, 
17642, 17698, 17699 


14596 (AEA-D and R-0166) Radionuclide getters in the 
near-field chemistry of repositories: Annual report - March 
1991. Holland, T.R.; Lee, DJ. AEA Decommissioning and Rad- 
waste, Harwell (United Kingdom). Jun 1991. 62p. Contract 
PECD-7/9/451. Order Number DE94619775. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The solubility of many radionuclides in a radwaste repository will 
be limited by the high pH of the cement based system. However, 
the inclusion of specific sorbing media, within the cement backfill, 
offers the ability to improve the retention of the more mobile ra- 
dionuclides, such as caesium and iodine; thereby further reducing 
their environmental impact. This programme of work is intended to 
assess the radionuclide sorption efficiency of selected inorganic 
getters incorporated in cement. (author). 


14597 (AEA-D and R—-0345) Customer requirement specifi- 
cation for the sludge homogenisation and immobilisation 
plant. Staples, AT. AEA Decommissioning and Radwaste, Winfrith 
(United Kingdom). May 1992. 21p. Order Number DE94619766. 
Source: OSTI; NTIS (US Sales Only); INIS. 
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To provide equipment and information sufficient to accomplish a 
safe system for the homogenisation, physical and chemical condi- 
tioning, metering, immobilisation, capping, lid and cap welding and 
surface contamination monitoring of Steam Generating Heavy Wa- 
ter Moderated Reactor (SGHWR) sludges. Sludges shall be 
metered into stainless steel 500 litre drums, once completed the 
drummed waste shall be contained within a shielding overpack for 
transport across site to the Treated Radwaste Store (TRS). (au- 
thor). 


14598 (AEA-D and W-0619) Low level waste supercom- 
paction at Winfrith Technology Centre. Rickard, L.R.K. AEA 
Decommissioning and Radwaste, Winfrith (United Kingdom). Aug 
1993. 21p. Order Number DE94621379. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The supercompaction of low level solid radioactive waste has 
been carried out at Winfrith Technology Centre since 1989. This 
process for the treatment of drummed LLW was adopted because 
the volume reduction achieved produced significant savings in dis- 
posal costs to the national waste repository operated by British 
Nuclear Fuels pic at Drigg in Cumbria. A service has been offered 
since 1990 to other LLW-generating sites which includes super- 
compaction, packaging of the processed waste and transport to 
Drigg. (author). 


14599 (AEA-D and W-0651) A59 Drum Activity database 
(DRUMAC): system documentation. Keel, Alan. AEA Decommis- 
sioning and Radwaste, Winfrith (United Kingdom). 10 Jun 1993. 
76p. Order Number DE94619758. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This paper sets out the requirements, database design, software 
module designs and test plans for DRUMAC (the Active handling 
Building Drum Activity Database) - a computer-based system to 
record the radiological inventory for LLW/ILW drums dispatched 
from the Active Handling Building. (author). 


14600 (AEA-D and W-0657) A59 waste repackaging data- 
base (AWARD). System validation and test plans. Keel, A. AEA 
Decommissioning and Radwaste, Winfrith (United Kingdom). Sep 
1993. 47p. Order Number DE94619776. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This document describes the calculations and test plans used to 
validate the Active Handling Building Waste Repackaging Database 
(AWARD) software. (Author). 


14601 (AECL—10806) AECL’s new environmental initia- 
tives. McDonnell, F.N. Atomic Energy of Canada Ltd., Pinawa, MB 
(Canada). Whiteshell Nuclear Research Establishment. Jan 1993. 
9p. (CONF-920851-: Spectrum ‘92: nuclear and hazardous waste 
management international topical meeting, Boise, ID (United 
States), 23-27 Aug 1992). Order Number DE94619314. Source: 
OSTI; NTIS (US Sales Only); INIS. 

AECL’s research and development expenditures in environmen- 
tal sciences and waste management technology are about $50 M 
per year. The main focus of these programs is the Nuclear Fuel 
Waste Management Program. This research is supplemented by 
activities in support of laboratory, Environmental Authority and in- 
ternal waste management requirements, as well as provision of 
non-nuclear services. AECL intends to become more involved in 
performing environmental research and development with broader 
application. The goal is to achieve a relationship with Canadian 
industry that would involve a substantial portion of AECL’s environ- 
mental research capabilities. The research directions and priorities 
of the resulting partnership would be set by the private sector in 
accordance with their needs and requirements. It is expected that 
the activities associated with this new environmental initiative will 
start small and grow in response to perceived needs. AECL is now 
increasing its non-nuclear research efforts by targeting those mar- 
kets that appear most attractive. The thrust can be divided into 
three broad categories: environmental research, environmental ser- 
vices, and environmental products. (Author). 


14602 (AECL—10869) AECL’s concept for the disposal of 
nuclear fuel waste and the importance of its implementation. 
Allan, C.J. Atomic Energy of Canada Ltd., Pinawa, MB (Canada). 





Whiteshell Nuclear Research Establishment. Jul 1993. 18p. Order 
Number DE94619777. Source: OSTI; NTIS (US Sales Only); INIS. 

Since 1978, Canada has been investigating a concept for per- 
manently dealing with the nuclear fuel waste from Canadian 
CANDU (Canada Deuterium Uranium) nuclear generating stations. 
The concept is based on disposing of the waste in a vault exca- 
vated 500 to 1000 m deep in intrusive igneous rock of the 
Canadian Shield. AECL Research will soon be submitting an envi- 
ronmental impact statement (EIS) on the concept for review by a 
Panel through the federal environmental assessment and review 
process (EARP). In accordance with AECL Research’s mandate 
and in keeping with the detailed requirements of the review Panel, 
AECL Research has conducted extensive studies on a wide variety 
of technical and socio-economic issues associated with the con- 
cept. If the concept is accepted, we can and should continue our 
responsible approach and take the next steps towards constructing 
a disposal facility for Canada’s used nuclear fuel waste. 


14603 (AECL—10874) NSURE code: Mathematical model, 
documentation and user’s guide. Rattan, D.S. Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs. Nov 1993. 142p. (COG—93-198.). Order Number 
DE94622626. Source: OSTI; NTIS (US Sales Only); INIS. 

NSURE stands for Near-Surface Repository code. NSURE is a 
performance assessment code. developed for the safety assess- 
ment of near-surface disposal facilities for low-level radioactive 
waste (LLRW). Part one of this report documents the NSURE 
model, governing equations and formulation of the mathematical 
models, and their implementation under the SYVAC3 executive. 
The NSURE model simulates the release of nuclides from an engi- 
neered vault, their subsequent transport via the groundwater and 
surface water pathways tot he biosphere, and predicts the resulting 
dose rate to a critical individual. Part two of this report consists of 
a User's manual, describing simulation procedures, input data 
preparation, output and example test cases. 


14604 (AECL-10898) The basis for confidence in the long- 
term safety of nuclear waste disposal. Allen, C.J.; Whitaker, 
S.H. Atomic Energy of Canada Ltd. Pinawa, MB (Canada). 
Whiteshell Nuclear Research Establishment. Jul 1993. 16p. Order 
Number DE94619778. Source: OSTI; NTIS (US Sales Only); INIS. 
Confidence in the acceptability and the long-term safety of deep 
geological disposal draws strength from a number of sources: the 
technical approach, i.e., the use of multiple barriers for redundancy 
and defence in depth; the adoption of the observational approach 
to site characterization and to disposal vault design, construction, 
operation and, eventually, closure; the overall approach, which is 
based on ongoing review and incremental decision making; and, 
active and effective involvement of the public in this process. 


14605 (ANL-92/48) Test plan for reactions between spent 
fuel and J-13 well water under unsaturated conditions. Finn, 
P.A.; Wronkiewicz, D.J.; Hoh, J.C.; Emery, J.W.; Hafenrichter, L.D.; 
Bates, J.K. Argonne National Lab., IL (United States). Jan 1993. 
41p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE94008702. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Yucca Mountain Site Characterization Project is evaluating 
the long-term performance of a high-level nuclear waste form, 
spent fuel from commercial reactors. Permanent disposal of the 
spent fuel is possible in a potential repository to be located in the 
volcanic tuff beds near Yucca Mountain, Nevada. During the post- 
containment period the spent fuel could be exposed to water 
condensation since of the cladding is assumed to fail during this 
time. Spent fuel leach (SFL) tests are designed to simulate and 
monitor the release of radionuclides from the spent fuel under this 
condition. This Test Plan addresses the anticipated conditions 
whereby spent fuel is contacted by small amounts of water that 
trickle through the spent fuel container. Two complentary test plans 
are presented, one to examine the reaction of spent fuel and J-13 
well water under unsaturated conditions and the second to exam- 
ine the reaction of unirradiated UO, pellets and J-13 well water 
under unsaturated conditions. The former test plan examines the 
importance of the water content, the oxygen content as affected by 
radiolysis, the fuel burnup, fuel surface area, and temperature. The 
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latter test plant examines the effect of the non-presence of Teflon 
in the test vessel. 


14606 (ANL/CMT/CP-78877) Colloidal products and ac- 
tinide species in leachate from spent nuclear fuel. Finn, P.A.; 
Buck, E.C.; Gong, M.; Hoh, J.C.; Emery, J.W.; Hafenrichter, L.D.; 
Bates, J.K. Argonne National Lab., IL (United States). [1993]. 21p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-931201-5: 4. international con- 
ference on chemistry and migration behavior of actinides and 
fission products in the geosphere, Charleston, SC (United States), 
12-17 Dec 1993). Order Number DE94004630. Source: OSTI; 
NTIS; INIS; GPO Dep 

Two well-characterized types of spent nuclear fuel (ATM-103 and 
ATM-106) were subjected to unsaturated leach tests with simulated 
groundwater at 90°C. The actinides present in the leachate were 
determined at the end of two successive periods of ~60 days and 
after an acid strip done at the end of the second period. Both col- 
loidal and soluble actinide species were detected in the leachates 
which had pHs ranging from 4 to 7. The uranium phases identified 
in the colloids were schoepite and soddyite. In addition, the actinide 
release behavior of the two fuels appeared to be different for both 
the total amount of material released and the relative amount of 
each isotope released. This paper will focus on the detection and 
identification of the colloidal species observed in the leachate that 
was collected after each of the first two successive testing periods 
of approximately 60 days each. In addition, preliminary values for 
the total actinide release for these two periods are reported. 


14607 (ANL/CMT/CP-80025) Laboratory testing of waste 
glass aqueous corrosion; effects of experimental parameters. 
Ebert, W.L.; Mazer, J.J. Argonne National Lab., iL (United States). 
[1993]. 20p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-931108—23: Fall 
meeting of the Materials Research Society (MRS), Boston, MA 
(United States), 29 Nov - 3 dec 1993). Order Number 
DE94004575. Source: OSTI; NTIS; INIS; GPO Dep. 

A literature survey has been performed to assess the effects of 
the temperature, glass surface area/leachate volume ratio, leachant 
composition, leachant flow rate, and glass composition (actual ra- 
dioactive vs. simulated glass) used in iaboratory tests on the 
measured glass reaction rate. The effects of these parameters 
must be accounted for in mechanistic models used to project glass 
durability over long times. Test parameters can also be utilized to 
highlight particular processes in laboratory tests. Waste glass 
corrosion results as water diffusion, ion-exchange, and hydrolysis 
reactions occur simultaneously to devitrify the glass and release 
soluble glass components into solution. The rates of these pro- 
cesses are interrelated by the affects of the solution chemistry and 
glass alteration phases on each process, and the dominant 
(fastest) process may change as the reaction progresses. Trans- 
port of components from the release sites into solution may also 
affect the observed corrosion rate. The reaction temperature will af- 
fect the rate of each process, while other parameters will affect the 
solution chemistry and which processes are observed during the 
test. The early stages of corrosion will be observed under test con- 
ditions which maintain dilute leachates and the later stages will be 
observed under conditions that generate more concentrated 
leachate solutions. Typically, water diffusion and ion-exchange re- 
actions dominate the observed glass corrosion in dilute solutions 
while hydrolysis reactions dominant in more concentrated solutions. 
Which process(es) controls the long-term glass corrosion is not 
fully understood, and the long-term corrosion rate may be either 
transport- or reaction-limited. 


14608 (ANL/CMT/CP--80028) Radionuclide decay effects on 
waste glass corrosion and weathering. Wronkiewicz, D.J. Ar- 
gonne National Lab., IL (United States). [1993]. 16p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-931108-88: Fall meeting of the Materials 
Research Society (MRS), Boston, MA (United States), 29 Nov - 3 
dec 1993). Order Number DE94007699. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The release of glass components into solution, including radionu- 
clides, may be influenced by the presence of radiolytically 
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produced nitric acid, carboxylic acid, and transient water dissocia- 
tion products such as -OH and O2~. Under batch test conditions, 
glass corrosion has been shown to increase up to a maximum of 
three-to five-fold in irradiated tests relative to nonirradiated tests, 
while in other studies the presence of radiolytic products has actu- 
ally decreased glass corrosion rates. Bicarbonate groundwaters will 
buffer against pH decreases and changes in corrosion rates. Under 
high surface area-to-solution volume (S/V) conditions, the bicarbon- 
ate buffering reservoir may be quickly overwhelmed by radiolytic 
acids that are concentrated in the thin films of water contacting the 
samples. Glass reaction rates have been shown to increase up to 
10-to-15-fold due to radiation exposure under high S/V conditions. 
Radiation damage to solid glass materials results in bond damage 
and atomic displacements. This type of damage has been shown 
to increase the release rates of glass components up to four-fold 
during subsequent corrosion tests, although under actual disposal 
conditions, glass annealing processes may negate the solid radia- 
tion damage effects. 


14609 (ANL/ET/CP-—80828) Low-temperature setting phos- 
phate ceramics for stabilization of DOE problem low level 
mixed-waste: |. Material and waste form development. Singh, 
D. (Argonne National Lab., Argonne, IL (United States)); Wagh, A.; 
Knox, L.; Mayberry, J. Argonne National Lab., IL (United States). 
Mar 1994. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-940225—94: 
Waste management '94, Tucson, AZ (United States), 27 Feb - 3 
mar 1994). Order Number DE94009818. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Chemically bonded phosphate ceramics are proposed as candi- 
dates for solidification and stabilization of some of the “problem” 
DOE low-level mixed wastes at low-temperatures. Development of 
these materials is crucial for stabilization of waste streams which 
have volatile species and any use of high-temperature technology 
leads to generation of off-gas secondary waste streams. Several 
phosphates of Mg, Al, and Zr have been investigated as candidate 
materials. Monoliths of these phosphates were synthesized using 
chemical routes at room or slightly elevated temperatures. Detailed 
physical and chemical characterizations have been conducted on 
some of these phosphates to establish their durability. Magnesium 
ammonium phosphate has shown to possess excellent mechanical 
and as well chemical properties. These phosphates were also used 
to stabilize a surrogate ash waste with a loading ranging from 25- 
35 wt.%. Characterization of the final waste forms show that waste 
immobilization is due to both chemical stabilization and physical 
encapsulation of the surrogate waste which is desirable for waste 
immobilization. 


14610 (BfS-ET-3/90-REV-2) Qualifications and standards 
to be met by radioactive waste to be accepted for ultimate dis- 
posal (preliminary acceptance criteria of April 1990, as 
amended in October 1993) - national repository in the Konrad 
mine. Brennecke, P. (ed.). Bundesamt fuer Strahlenschutz, Braun- 
schweig (Germany). Fachbereich Nukleare Entsorgung und 
Transport. Oct 1993. 78p. (in German). Order Number 
DE94758649. Source: OSTI; NTIS (US Sales Only); INIS. 

Safety analyses have been made in order to prove the safety of 
the planned national repository in the Konrad mine during the oper- 
ational phase and after sealing. The results of these analyses have 
been incorporated into the waste acceptance criteria presented in 
the publication. These define the requirements to be met by ra- 
dioactive waste planned to be delivered to the Konrad mine. As 
these criteria are subject to official approval by the plan approval 
decision for the entire Konrad mine project, the criteria are termed 
to be preliminary. There may emerge further acceptance criteria 
during the plan approval procedure, which will be approved of in a 
package together with the plan approval decision. (orig.) 


14611 


(BfS-ET—14/92-REV-2) Requirements to be met by 
radioactive wastes prepared for emplacement in a repository 
and by measures for waste form quality control. Morsleben 
repository for radioactive wastes (ERAM). Pt. 1: Conditions of 
ultimate disposal. As of September 1993. Kugel, K.; Noack, W.; 
Bard, C.; Giller, H.; Martens, B.R.; Brennecke, P. Bundesamt fuer 
Strahlenschutz, Braunschweig (Germany). Fachbereich Nukleare 
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Entsorgung und Transport. Sep 1993. 56p. (in German). Order 
Number DE94758725. Source: OSTI; NTIS (US Sales Only); INIS. 
The waste categories "solid wastes” and "sealed sources” can be 
emplaced in the Morsleben repository for radioactive wastes 
(ERAM). The requirements on the wastes to be disposed of must 
be fulfilled by the waste producer. Concerning solid wastes, 
requirements on the waste forms and activity limitations for ra- 
dionuclides and radionuclide groups must be fulfilled. Furthermore, 
requirements on packagings must be kept. Concerning sealed 
sources, basic requirements must be fulfilled and activity limitations 
depending on their packaging must be kept. Some radionuclides 
contained in the waste must be indicated. The fulfilment of the re- 
quirements on radioactive wastes to be disposed of is proved 
within the framework of the waste package quality control. (orig.) 


14612 (BfS-ET—20/94) Radioactive waste volumes in Ger- 
many - waste inventory for the year 1992. Hollmann, A. 
Bundesamt fuer Strahlenschutz, Braunschweig (Germany). Fach- 
bereich Nukleare Entsorgung und Transport. Jan 1994. 27p. (in 
German). Order Number DE94760857. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Yearly the Federal Office for Radiation Protection investigates 
the amount of radioactive residues and primary wastes, the exist- 
ing and the arising amount of conditioned radioactive wastes as 
well as prognosis for the radioactive wastes to be expected in the 
following year. This report comprises the figures of this investiga- 
tion and, besides, an assessment of intermediate storage capacity 
as well as a prognosis for the amount to be expected up to the 
year 2010 on the basis of a realistic assumption. (orig.) 


14613 (BNL-49518) Effects of microbial processes on gas 
generation under expected WIPP repository conditions: An- 
nual report through 1992. Francis, A.J.; Gillow, J.B. Brookhaven 
National Lab., Upton, NY (United States). Sep 1993. 137p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH00016. (SAND—93-7036). Order Number DE94009047. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Microbial processes involved in gas generation from degradation 
of the organic constituents of transuranic waste under conditions 
expected at the Waste Isolation Pilot Plant (WIPP) repository are 
being investigated at Brookhaven National Laboratory. These labo- 
ratory studies are part of the Sandia National Laboratories — WIPP 
Gas Generation Program. Gas generation due to microbial degra- 
dation of representative cellulosic waste was investigated in 
short-term (< 6 months) and long-term (> 6 months) experiments 
by incubating representative paper (filter paper, paper towels, and 
tissue) in WIPP brine under initially aerobic (air) and anaerobic (ni- 
trogen) conditions. Samples from the WIPP surficial environment 
and underground workings harbor gas-producing halophilic mi- 
croorganisms, the activities of which were studied in short-term 
experiments. The microorganisms metabolized a variety of organic 
compounds including cellulose under aerobic, anaerobic, and deni- 
trifying conditions. In long-term experiments, the effects of added 
nutrients (trace amounts of ammonium nitrate, phosphate, and 
yeast extract), no nutrients, and nutrients plus excess nitrate on 
gas production from cellulose degradation. 


14614 (BNL-52417) Hydrodynamic effects in tanks 
containing layered liquids. Veletsos, A.; Shivakumar, P.; Bandy- 
opadhyay, K. Brookhaven National Lab., Upton, NY (United 
States). Mar 1994. 55p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CHO00016. Order Number 
DE94009948. Source: OSTI; NTIS; GPO Dep. 

As a supplement to a recently reported study, the hydrodynamic 
wall pressures and the associated tank forces induced by horizon- 
tal ground shaking in a rigid, vertical, circular cylindrical tank 
containing liquid layers of different thickness and mass densities 
are examined, and comprehensive numerical solutions are pre- 
sented for two-layered and some three-layered systems which 
elucidate the underlying response mechanisms and the effects of 
the various parameters involved. Both the impulsive and convective 
actions are studied. Additionally, solutions are presented for 
multi-layered systems approximating liquid wit an exponential, con- 
tinuous variation in density, and the interrelationship of the 
solutions for the continuous system and its discretized, layered ap- 
proximation is discussed. 





14615 (BNL-60035) Survey of liquid-level detection de- 
vices used in safeguards and their performance values. Suda, 
S.; Keisch, B. Brookhaven National Lab., Upton, NY (United 
States). [1994]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (IAEA-SM— 
333/100; CONF-940307-23: International symposium on nuclear 
material safeguards, Vienna (Austria), 14-18 Mar 1994). Order 
Number DE94008531. Source: OSTI; NTIS; GPO Dep. 
Liquid-level detection devices commonly used in safeguards for 
measuring the liquid volume in a tank were investigated. The study 
addressed physical models, limitations and advantages, measure- 
ment uncertainties, and measurement control techniques. Volume 
measurements are necessary to determine the amounts of material 
in liquids in process tanks. To calculate the volume, a calibration 
curve is used to relate volume to liquid height. Calibration curves 
depend on the geometric shape of the tank. For a closed process 
tank, the distance from the bottom of the tank to the liquid surface 
(i.e., height) in general cannot be measured directly. Level mea- 
surement devices can be grouped according to four measurement 
points of reference. These are: tip of probe, length of submerged 
probe, top of tank, and liquid surface. Level detection techniques 
corresponding to these measurement points are pressure, electrical 
characteristics of the probe, sonic reflections, and visual scales. 


14616 (BNL-60095) The safe, economical operation of a 
slightly subcritical reactor and transmutor with a small proton 
accelerator. Takahashi, Hiroshi. Brookhaven National Lab., Upton, 
NY (United States). [1994]. 8p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-940109-3: International conference on reactor physics and 
reactor compuations, Tel Aviv (israel), 23-26 Jan 1994). Order 
Number DE94008993. Source: OSTI; NTIS; INIS; GPO; GPO Dep. 

This report describes methods in which an accelerator can be 
used to increase the safety and neutron economy of a power reac- 
tor and transmutor of long-lived radioactive wastes, such as minor 
actinides and fission products, by providing neutrons for its subcriti- 
cal operation. Instead of the rather large subcriticality of 


k=0.9-0.95 which we originally proposed for such a transmutor, we 
propose to use a slightly subcritical reactor, such as k=0.99, which 
will avoid many of the technical difficulties that are associated with 
large subcriticality, such as localized power peaking, radiation dam- 
age due to the injection of medium-energy protons, the high 


current accelerator, and the requirement for a long beam- 
expansion section. We analyzed the power drop that occurred in 
Phoenix reactor, and show that the operating this reactor in sub- 
critical condition improves its safety. 


14617 (CEA-CONF—-11663) Management of waste contami- 
nated with alpha emitters. Cartier, R. (CEA Centre d’Etudes de la 
Vallee du Rhone, 30 - Marcoule (France). Dept. des Procedes de 
Retraitement); Lannaud, J.; Durec, J.P. CEA Centre d’Etudes de la 
Vallee du Rhone, 30 - Marcoule (France). Dept. des Procedes de 
Retraitement. 1993. 6p. (CONF-930913-: Global '93: future nu- 
clear systems - emerging fuel cycles and waste disposal options, 
Seattle, WA (United States), 12-17 Sep 1993). Order Number 
DE94619767. Source: OSTI; NTIS (US Sales Only); INIS. 

Although advances are being made in the deep geological stor- 
age concept, it will probably never be possible to dispose of all 
types and quantities of radioactive waste in geological formations. 
Permanent storage should therefore only be considered as an op- 
tion for final waste disposal. We are currently obliged to search for 
technological solutions which will reduce the quantities of waste to 
be managed by future generations, and to ensure that such man- 
agement can be carried out safely without releasing elements 
detrimental to the environment into the biosphere. This clearly 
stated determination, combined with an attitude of complete open- 
ness, will secure public acceptance of nuclear energy. As a result 
of the Research and Development work described here, in March 
1992 the Valduc Nuclear Research Center decided to build an in- 
dustrial waste incineration facility. The facility was to have an 
annual incinerating capacity of 26 tonnes of waste with a mean ra- 
dioactivity level of 7.5°10® Ba/kg (0.02 Ci/kg). Detailed design 
studies are in progress, procurements have been launched and 
construction of the building has started. Commercial operation is 
scheduled for late 1995. 4 refs. 2 figs. 
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14618 (CEA-CONF—11685) Vitrification of fission product 
solutions: investigation of the effects of noble metals on the 
fabrication and properties of R7T7 glass. Puyou, M.; Jacquet- 
Francillon, N.; Moncouyoux, J.P.; Sombret, C.; Teulon, F. CEA 
Centre d’Etudes de la Vallee du Rhone, 30 - Marcoule (France). 
Dept. des Procedes de Retraitement. 1993. 4p. (CONF-930913-: 
Global ’93: future nuclear systems - emerging fuel cycles and 
waste disposal options, Seattle, WA (United States), 12-17 Sep 
1993). Order Number DE94619768. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The effects of incorporating additional qualities of insoluble dis- 
solution fines containing noble metals together with the fission 
product feed solutions were investigated for application to the T7 
Vitrification facility at La Hague. Three types of tests were con- 
ducted: nonradioactive laboratory tests, radioactive laboratory tests 


and industrial scale tests in a prototype vitrification unit. (author). 1 
ref., 8 tabs., 3 figs. 


14619 (CONF-931043-3) Separation projects within the US 
Department of Energy’s Underground Storage Tank: inte- 
grated Demonstration. McGinnis, C.P. (Oak Ridge National Lab., 
TN (United States)); Hunt, R.D.; Gibson, S.M.; Gilchrist, R.L. Oak 
Ridge National Lab., TN (United States). [1993]. 17p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From 8. symposium on separation science and 
technology for energy applications; Knoxville, TN (United States); 
24-28 Oct 1993. Order Number DE94003495. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The greatest challenge facing the US Department of Energy is 
the remediation of the 1 x 10° gal of high-level and low-level ra- 
dioactive waste in the underground storage tanks (USTs) at its 
Hanford, Savannah River, Oak Ridge, Idaho, and Fernald sites. 
With current technologies, this remediation will cost at least 100 
billion dollars. In an effort to reduce costs, improve safety, and 
minimize delays, the Underground Storage Tank—integrated 
Demonstration was created for demonstration, testing, and evalua- 
tion (DT&E) of promising new technologies that can be used for 
UST remediation. These demonstrations, which are typically at the 
pilot-plant scale, will determine which processes will be used in the 
full-scale remediation of the USTs. These DT&E studies are per- 
formed by the Characterization and Waste Retrieval Program or by 
the Waste Processing and Disposal Program (WPDP). This paper 
presents the technical progress and future plans of the WPDP pro- 
jects. The 11 WPDP programs in FY 1993 focused on three 
problem areas, which involve the treatment of supernate, the treat- 
ment of sludge, and nitrate destruction and subsequent waste 
forms. In addition, a planned Request for Expression of Interest on 
organic destruction techniques from private industries and universi- 


ties and the WPDP’s future direction and programmatic issues are 
discussed. 


14620 (CONF-940225—41) Significance of water fluxes in a 
deep arid-region vadose zone to waste disposal strategies. 
Johnejack, K.R. (Reynolds Electrical and Engineering Co., Inc., 
Las Vegas, NV (United States)); Blout, D.O.; Sully, M.J.; Emer, 
D.F.; Hammermeister, D.P.; Dever, L.G.; O'Neill, L.J.; Tyler, S.W.; 
Chapman, J. Reynolds Electrical and Engineering Co., Inc., Las 
Vegas, NV (United States). [1994]. 20p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC08-94NV11432. 
From Waste management '94; Tucson, AZ (United States); 27 Feb 
- 3 mar 1994. Order Number DES4007389. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Recently collected subsurface site characterization data have led 
to the development of a conceptual model of water movement be- 
neath the Area 5 Radioactive Waste Management Site (RWMS) at 
the Nevada Test Site (NTS) that differs significantly from the 
conceptual model of water movement inherent in Resource Con- 
servation and Recovery Act (RCRA) regulations. At the Area 5 
RWMS, water fluxes in approximately the upper 75 m (250 ft) of 
the vadose zone point in the upward direction (rather than 
downward) which effectively isolates this region from the deep (ap- 
proximately 250 m (820 ft)) uppermost aquifer. Standard RCRA 
approaches for detection and containment (groundwater monitoring 
and double liners/leachate collection/leak detection systems) are 
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not able to fulfill their intended function in this rather unique hydro- 
geologic environment. in order to better fulfill the waste detection 
and containment intentions of RCRA for mixed waste disposal at 
the Area 5 RWMS, the Department of Energy, Nevada Operations 
Office (DOE/NV) is preparing a single petition for both a waiver 
from groundwater monitoring and an exemption from double liners 
with leachate collection/ieak detection. DOE/NV proposes in this 
petition that the containment function of liners and leachate collec- 
tion is better accomplished by the natural hydrogeologic processes 
operating in the upper vadose zone; and the detection function of 
groundwater monitoring and the leak detection system in liners is 
better fulfilled by an alternative vadose zone monitoring system. In 
addition, an alternative point of compliance is proposed that will aid 
in early detection, as well as limit the extent of potential contamina- 
tion before detection. Finally, special cell design features and 
operation practices will be implemented to limit leachate formation, 
especially while the cell is open to the atmosphere during waste 
emplacement. 


14621 (CONF-940225-77) Evaluation of the cover cracking 
potential due to ground subsidence at UMTRA Project 
disposal cells. Ciaire, R.F.; Kuo, J.C.; Wanket, D.R. Morrison- 
Knudsen Co., Inc., Boise, ID (United States). [1994]. 16p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-91AL62350. From Waste management '94; Tucson, 
AZ (United States); 27 Feb - 3 mar 1994. Order Number 
DE94008607. Source: OSTI; NTIS; GPO Dep. 

The US Department of Energy’s Uranium Mill Tailings Remedial 
Action (UMTRA) Project requires that mill tailings, containing low- 
level radioactive uranium mill tailings and other waste, be stabilized 
and controlled by placement in an encapsulated disposal cell. The 
cover of the cell is a multi-layer system which includes a low- 
permeability earthen radorvinfiltration barrier, a bedding layer, and 
a erosion protection layer. The rador/infiltration barrier is designed 
to limit the radon flux and reduce water infiltration. The perfor- 
mance criteria established by the US Environmental Protection 
Agency in 40 CFR 192 require the cover to be effective for up to 
1000 years to the extent reasonably achievable, and in any case, 
for at least 200 years. One concern that would affect the integrity 
of the radon/infiltration barrier is the potential for cracking due to 
the post-construction settlement of underlying compressible materi- 
als. To investigate the potential of cover cracking for UMTRA 
disposal cells, a simplified beam analysis is used to determine the 
horizontal movements and strains due to the differential settle- 
ments at the top surface of a relatively incompressible layer (e.g. 
radon/infiltration barrier and compacted tailings). The potential of 
cover cracking is then evaluated by comparing the calculated hori- 
zontal tensile strains with the strains that will cause cracking of the 
cover for a given material. 


14622 (CONF-940225-79) Design of UMTRA covers to miti- 
gate the effect of frost penetration. Banani, A.M.; Claire, R.F. 
Morrison-Knudsen Co., Inc., Boise, ID (United States). [1994]. 19p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-91AL62350. From Waste management '94; Tucson, 
AZ (United States); 27 Feb - 3 mar 1994. Order Number 
DE94008604. Source: OSTI; NTIS; GPO Dep. 

The Uranium Mill Tailings Remedial Action (UMTRA) Project, 
contracted by the US Department of Energy (DOE), requires con- 
struction of disposal cells for residual radioactive materials from 
abandoned uranium mill tailings. A disposal cell consists of contam- 
inated material placed within a stabilized embankment with a top 
cover. The embankment and cover should be effective for up to 
1000 years, to the extent reasonably achievable, and in any case 
for at least 200 years. The embankment cover usually consists of a 
radon/infiltration barrier, a frost barrier and erosion protection layer 
consisting of bedding and riprap layers. The radorvinfiltration bar- 
rier and frost barrier are two important elements of the cover 
systems. A rador/infiltration barrier is designed to reduce the radon 
emissions from the contaminated materials and to limit the surface 
water infiltration into the contaminated material. However, a radon/ 
infiltration barrier has to be protected from repeated freeze-thaw 
cycles to prevent an increase in permeability. Frost penetration 
depth is site specific and depends on local climatic conditions and 
soil properties of the cover system. However, placing a frost barrier 
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is not only very costly but also reduces the disposal capacity of the 
embankment. Recent laboratory test results indicate that freeze- 
thaw cycles do not significantly effect the permeability of 
compacted sand-bentonite mixtures. Therefore, radon/infiltration 
barriers using sand-bentonite mixtures may not require frost barri- 
ers for protection against the effects of freeze-thaw. In this paper 
the design of UMTRA covers is briefly explained; the criteria to de- 
termine a 200 year freeze event, and the frost penetration depth 
are discussed. The results of freeze-thaw permeability tests on 
compacted clay and sand-bentonite mixtures are also presented. 


14623 (CONF-940225-—82) An experimental investigation of 
the thermal/luid properties of the NAC product slurry. Muguer- 
cla, J. (Florida International Univ., Miami, FL (United States). Dept. 
of Mechanical Engineering); Yang, G.; Li, W.; Ebadian, M.A.; Mat- 
tus, AJ.; Lee, D.D.; Hunt, R.D. Oak Ridge National Lab., TN 
(United States). [1994]. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From Waste 
management '94; Tucson, AZ (United States); 27 Feb - 3 mar 1994. 
Order Number DE94009174. Source: OSTI; NTIS; INIS; GPO Dep. 

As regulation of the waste decontamination process becomes in- 
creasingly restrictive, the safe storage of liquid nuclear waste is 
one of the major challenges worldwide. Over the past 50 years, 
more than 242,700 tons of low-level radioactive waste (LLW) has 
been generated at various U.S. weapons facilities. This LLW is 
temporarily stored at U.S. Department of Energy facilities such as 
the single-shell tanks at the Hanford site, the Savannah River site, 
the Melton Valley storage tanks at Oak Ridge National Laboratory, 
and the Pad A Waste site at Idaho Falls. The characteristics of this 
sodium nitrate-based waste, in addition to the levels of radioactiv- 
ity, are as follows: pH, either < 1 or > 12, with a total salt content 
of > 5 M, and a sodium content of > 1.5 M. Radioactive waste in 
the liquid state poses a great threat due to the potential for seep- 
ing into groundwater supplies. Therefore, it must be immobilized 
before final disposal. Currently, the most common immobilized 
method for LLW is the use of cement-based grout. Unfortunately, 
radioactive leaching is a major obstacle for this technology since 
the nitrate anion is very difficult to immobilize, especially in the rel- 
atively porous cement-based grout. 


14624 (CONF-940501-2) Environmental restoration and 
management of low-level radioactive and mixed waste at Oak 
Ridge National Laboratory. Kendrick, C.M. Oak Ridge National 
Lab., TN (United States). [1994]. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From 9. Pacific basin nuclear conference; Sydney (Australia); 1-5 
May 1994. Order Number DE94007213. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Management of radioactive waste at Oak Ridge National Labora- 
tory (ORNL) must address several major challenges. First, 
contaminants from some disposed wastes are leaching into the 
groundwater and these disposal sites must be remediated. Second, 
some of these “legacy” wastes, as well as currently generated ra- 
dioactive wastes, are also contaminated with chemicals, including 
polychlorinated biphenyls (PCBs), solvents, and metals (i.e., mixed 
waste). Third, wastes containing long-lived radionuclides in concen- 
trations above established limits have been determined unsuited 
for disposal on the Oak Ridge Reservation. Reflecting these chal- 
lenges, ORNL's strategy for managing its radioactive wastes 
continues to evolve with the development of improved technologies 
and site-specific adaptation of some standard technologies. 


14625 (CONF-940553-25) The reactivity effects of nuclide 
buildup and decay during long-term tuel storage. Suto, T.; 
Bowman, S.M.; Parks, C.V. Oak Ridge National Lab., TN (United 
States). [1994]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From Interna- 
tional high-level radioactive waste management conference; Las 
Vegas, NV (United States); 22-26 May 1994. Order Number 
DE94009162. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper presents the results of an analysis of spent fuel reac- 
tivity over a 100,000-year cooling time. The goal of this work was 
to study the changes in reactivity and to recognize which nuclides 
contribute to such changes. The analysis employs the use of the 
effective one-group cross-section data of each nuclide studied. The 
primary contributors to koo changes during long-term spent fuel 





storage were identified as *°°Pu, 240Pu, 241Pu, 247Am, and 295U. 
The approach presented here can be processed simply by 
spreadsheet-type calculations on a personal computer after 
performing only one SAS2H calculation to obtain one-group cross- 
section data and nuclide densities. 


14626 (DOE/AL/62350-21PF) Remedial action plan and site 
design for stabilization of the inactive uranium mill tailings 
sites at Slick Rock, Colorado: Remedial Action Selection 
Report: Preliminary final. Jacobs Engineering Group, Inc., Albu- 
querque, NM (United States). Mar 1994. 96p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
91AL62350. Order Number DE94008596. Source: OSTI; NTIS; 
GPO Dep. 

This proposed remedial action plan incorporates the results of 
detailed investigation of geologic, geomorphic, and seismic condi- 
tions at the proposed disposal site. The proposed remedial action 
will consist of relocating the uranium mill tailings, contaminated 
vicinity property materials, demolition debris, and windblown/ 
waterborne materials to a permanent repository at the proposed 
Burro Canyon disposal cell. The proposed disposal site will be ge- 
omorphically stable. Seismic design parameters were developed 
for the geotechnical analyses of the proposed cell. Cell stability 
was analyzed to ensure long-term performance of the disposal cell 
in meeting design standards, including siope stability, settlement, 
and liquefaction potential. The proposed cell cover and erosion 
protection features were also analyzed and designed to protect the 
RRM (residual radioactive materials) against surface water and 
wind erosion. The location of the proposed cell precludes the need 
for permanent drainage or interceptor ditches. Rock to be used on 
the cell top-, side-, and toeslopes was sized to withstand probable 
maximum precipitation events. 


14627 (DOE/AL/62350—21PF-Attach.3-App.A) Remedial ac- 
tion plan and site design for stabilization of the inactive 
uranium mill tailings sites at Slick Rock, Colorado: Appendix 
A to Attachment 3, tables: Preliminary final. Jacobs Engineer- 
ing Group, Inc., Albuquerque, NM (United States). Mar 1994. 463p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-91AL62350. Order Number DE94008599. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This appendix contains the supporting tables for the remedial 
action plan for uranium mill tailings sites at Slick Rock, CO. The ta- 
bles contain monitoring well information, background groundwater 
quality data, regulated constituent summaries, tailings pore fluid 
sample analyses, and other data for each of the sites studied. 


14628 (DOE/AL/62350—21 PF-Attach.4) Remedial action plan 
and site design for stabilization of the inactive uranium mill 
tailings sites at Slick Rock, Colorado: Attachment 4, water 
resources protection strategy: Preliminary final. Jacobs Engi- 
neering Group, Inc., Albuquerque, NM (United States). Mar 1994. 
29p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-91AL62350. Order Number DE94008603. Source: 
OSTI; NTIS; GPO Dep. 

This attachment contains a summary of the proposed water re- 
sources protection strategy developed to achieve compliance with 
US EPA ground water protection standards for the remedial action 
plan at the Slick Rock, CO uranium mill tailings sites. Included are 
the conceptual design considerations such as climate and infiltra- 
tion, surface and subsurface drainage, and features for water 
resources protection such as disposal cell cover components, tran- 
sient drainage and control of construction water, subsidence and 
disposal cell longevity. The disposal and control of radioactive ma- 
terials and nonradioactive contaminants as it relates to ground 
water protection standards is discussed, and the plan for cleanup 
and control of existing contamination is outlined. 


14629 (DOE/EM—0119) Environmental management 1994: 
Progress and plans of the environmental restoration and 
waste management program. USDOE Assistant Secretary for En- 
vironmental Restoration and Waste Management, Washington, DC 
(United States). Feb 1994. 99p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE94009190. Source: 
OSTI; NTIS; INIS; GPO Dep. 
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The Department of Energy currently faces one of the largest 
environmental challenges in the world. The Department’s Environ- 
mental Restoration and Waste Management program is responsible 
for identifying and reducing risks and managing waste at 137 sites 
in 34 States and territories where nuclear energy or weapons re- 
search and production resulted in radioactive, hazardous, and 
mixed waste contamination. The number of sites continues to grow 
as facilities are transferred to be cleaned up and closed down. The 
program's main challenge is to balance technical and financial real- 
ities with the public’s expectations and develop a strategy that 
enables the Department to meet its commitments to the American 
people. This document provides a closer look at what is being 
done around the country. Included are detailed discussions of the 
largest sites in the region, followed by site activities organized by 
state, and a summary of activities at FUSRAP and UMTRA sites in 
the region. 


14630 (DOE/EM-0121P) Supercritical Water Oxidation 
Program (SCWOP): Technology summary. USDOE Office of En- 
vironmental Restoration and Waste Management, Washington, DC 
(United States). Office of Technology Development. Feb 1994. 26p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94008853. Source: OSTI; NTIS; INIS; GPO Dep. 

Purpose of SCWOP is to develop and demonstrate supercritical 
water oxidation as a viable technology for treating DOE hazardous 
and mixed wastes and to coordinate SCWO research, develop- 
ment, demonstration, testing, and evaluation activities. The process 
involves bringing together organic waste, water, and an oxidant 
(air, Oo, etc.) to temperatures and pressures above water's critical 
point (374 C, 22.1 MPa); organic destruction is >99.99% efficient, 
and the resulting effluents (mostly water, CO2) are relatively be- 
nign. Pilot-scale (300-500 gallons/day) SCWO units are to be 
constructed and demonstrated. Two phases will be conducted: 
hazardous waste pilot plant demonstration and mixed waste pilot 
demonstration. Contacts for further information and for getting in- 
volved are given. 


14631 (DOE/EM-0123P) Rocky Flats Compliance Program: 
Technology summary. USDOE Office of Environmental Restora- 
tion and Waste Management, Washington, DC (United States). 
Office of Technology Development. Feb 1994. 42p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE94008855. Source: OSTI; NTIS; INIS; GPO Dep. 

The Department of Energy (DOE) established the Office of 
Technology Development (EM-50) (OTD) as an element of Environ- 
mental Restoration and Waste Management (EM) in November 
1989. The primary objective of the Office of Technology Develop- 
ment, Rocky Flats Compliance Program (RFCP), is to develop 
altemative treatment technologies for mixed low-level waste 
(wastes containing both hazardous and radioactive components) to 
use in bringing the Rocky Flats Plant (RFP) into compliance with 
Federal and state regulations and agreements. Approximately 
48,000 cubic feet of untreated low-level mixed waste, for which 
treatment has not been specified, are stored at the RFP. The 
cleanup of the Rocky Flats site is driven by agreements between 
DOE, the Environmental Protection Agency (EPA), and the Col 
orado Department of Health (CDH). Under these agreements, a 
Comprehensive Treatment and Management Plan (CTMP) was 
drafted to outline the mechanisms by which RFP will achieve com- 
pliance with the regulations and agreements. This document 
describes DOE's strategy to treat low-level mixed waste to meet 
Land Disposal Restrictions and sets specific milestones related to 
the regulatory aspects of technology development. These mile- 
stones detail schedules for the development of technologies to 
treat all of the mixed wastes at the RFP. Under the Federal Facili- 
ties Compliance Act (FFCA), the CTMP has been incorporated into 
Rocky Flats Plant Conceptual Site Treatment Plan (CSTP). The 
CSTP will become the Rocky Flats Plant site Treatment Plan in 
1995 and will supersede the CTMP. 


14632 (DOE/EM-0124P) Minimum Additive Waste Stablliza- 
tion (MAWS): Technology summary. USDOE Office of 
Environmental Restoration and Waste Management, Washington, 
DC (United States). Office of Technology Development. Feb 1994. 
69p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE94008856. Source: OSTI; NTIS; INIS; GPO Dep. 
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In the Minimum Additive Waste Stabilization(MAWS) concept, 
actual waste streams are utilized as additive resources for vitrifica- 
tion, which may contain the basic components (glass formers and 
fluxes) for making a suitable glass or glassy slag. If too much glass 
former is present, then the melt viscosity or temperature will be too 
high for processing; while if there is too much flux, then the dura- 
bility may suffer. Therefore, there are optimum combinations of 
these two important classes of constituents depending on the crite- 
ria required. The challenge is to combine these resources in such 
a way that minimizes the use of non-waste additives yet yields a 
processable and durable final waste form for disposal. The benefit 
to this approach is that the volume of the final waste form is mini- 
mized (waste loading maximized) since little or no additives are 
used and vitrification itself results in volume reduction through 
evaporation of water, combustion of organics, and compaction of 
the solids into a non-porous glass. This implies a significant reduc- 
tion in disposal costs due to volume reduction alone, and 
minimizes future risks/costs due to the long term durability and 
leach resistance of glass. This is accomplished by using integrated 
systems that are both cost-effective and produce an environmen- 
tally sound waste form for disposal. individual component 
technologies may include: vitrification; thermal destruction; soil 
washing; gas scrubbing/filtration; and, ion-exchange wastewater 
treatment. The particular combination of technologies will depend 
on the waste streams to be treated. At the heart of MAWS is vitrifi- 
cation technology, which incorporates all primary and secondary 
waste streams into a final, long-term, stabilized glass wasteform. 
The integrated technology approach, and view of waste streams as 
resources, is innovative yet practical to cost effectively treat a 
broad range of DOE mixed and low-level wastes. 


14633 (DOE/EM-0125P) Mixed Waste Integrated Program 
(MWIP): Technology summary. USDOE Office of Environmental 
Restoration and Waste Management, Washington, DC (United 
States). Office of Technology Development. Feb 1994. 101p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE94008857. Source: OSTI; NTIS; INIS; GPO Dep. 

The mission of the Mixed Waste Integrated Program (MWIP) is to 
develop and demonstrate innovative and emerging technologies for 
the treatment and management of DOE's mixed low-level wastes 
(MLLW) for use by its customers, the Office of Waste Operations 
(EM-30) and the Office of Environmental Restoration (EM-40). The 
primary goal of MWIP is to develop and demonstrate the treatment 
and disposal of actual mixed waste (MMLW and MTRU). The vitrifi- 
cation process and the plasma hearth process are scheduled for 
demonstration on actual radioactive waste in FY95 and FY96, 
respectively. This will be accomplished by sequential studies of lab- 
scale non-radioactive testing followed by bench-scale radioactive 
testing, followed by field-scale radioactive testing. Both processes 
create a highly durable final waste form that passes leachability re- 
quirements while destroying organics. Material handling technology, 
and off-gas requirements and capabilities for the plasma hearth 
process and the vitrification process will be established in parallel. 


14634 (DOE/EM-0126P) Efficient Separations and Process- 
ing Integrated Program (ESP-IP): Technology summary. 
USDOE Office of Environmental Restoration and Waste Manage- 
ment, Washington, DC (United States). Office of Technology 
Development. Feb 1994. 79p. Sponsored by USDOE, Washington, 
DC (United States). Order Number DE94008858. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The Efficient Separations and Processing Integrated Program 
(ESPIP) was created in 1991 to identify, develop and perfect sepa- 
rations technologies and processes to treat wastes and address 
environmental problems throughout the DOE Complex. These 
wastes and environmental problems, located at more than 100 
contaminated installations in 36 states and territories, are the result 
of half a century of nuclear processing activities by DOE and its 
predecessor organizations. The cost of cleaning up this legacy has 
been estimated to be of the order of hundreds of billions of dollars, 
and ESPIP’s origin came with the realization that if new separa- 
tions and processes can produce even a marginal reduction in cost 
then billions of dollars will be saved. The ultimate mission for 
ESPIP, as outlined in the ESPIP Strategic Plan, is: to provide Sep- 
arations Technologies and Processes (STPS) to process and 
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immobilize a wide spectrum of radioactive and hazardous defense 
wastes; to coordinate STP research and development efforts within 
DOE; to explore the potential uses of separated radionuclides; to 
transfer demonstrated separations and processing technologies de- 
veloped by DOE to the US industrial sector, and to facilitate 
competitiveness of US technology and industry in the world market. 
Technology research and development currently under investigation 
by ESPIP can be divided into four broad areas: cesium and stron- 
tium removal; TRU and other HLW separations; sludge technology, 
and other technologies. 


14635 (DOE/EM—-0128P) Mixed Waste Landfill Integrated 
Demonstration: Technology summary. USDOE Office of Envi- 
ronmental Restoration and Waste Management, Washington, DC 
(United States). Office of Technology Development. Feb 1994. 87p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94008860. Source: OSTI; NTIS; INIS; GPO Dep. 

The mission of the Mixed Waste Landfill Integrated Demonstra- 
tion (MWLID) is to demonstrate, in contaminated sites, new 
technologies for clean-up of chemical and mixed waste landfills 
that are representative of many sites throughout the DOE Complex 
and the nation. When implemented, these new technologies 
promise to characterize and remediate the contaminated landfill 
sites across the country that resulted from past waste disposal 
practices. Characterization and remediation technologies are aimed 
at making clean-up less expensive, safer, and more effective than 
current techniques. This will be done by emphasizing in-situ tech- 
nologies. Most important, MWLID’s success will be shared with 
other Federal, state, and local governments, and private compa- 
nies that face the important task of waste site remediation. MWLID 
will demonstrate technologies at two existing landfills. Sandia Na- 
tional Laboratories’ Chemical Waste Landfill received hazardous 
(chemical) waste from the Laboratory from 1962 to 1985, and the 
Mixed-Waste Landfill received hazardous and radioactive wastes 
(mixed wastes) over a twenty-nine year period (1959-1988) from 
various Sandia nuclear research programs. Both landfills are now 
closed. Originally, however, the sites were selected because of Al- 
buquerque’s and climate and the thick layer of alluvial deposits that 
overlay groundwater approximately 480 feet below the landfills. 
This thick layer of “dry” soils, gravel, and clays promised to be a 
natural barrier between the landfills and groundwater. 


14636 (DOE/EM-0130T) Independent technical review of 
the Bin and Alcove test programs at the Waste Isolation Pilot 
Plant. USDOE Office of Environmental Restoration and Waste 
Management, Washington, DC (United States). Dec 1993. 178p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94008665. Source: OSTI; NTIS; INIS; GPO Dep. 

This Independent Technical Review (ITR) assessed the need for 
and technical validity of the proposed Bin and Alcove test programs 
using TRU-waste at the WIPP site. The ITR Team recommends 
that the planned Bin and Alcove tests be abandoned, and that new 
activities be initiated in support of the WIPP regulatory compliance 
processes. Recommendations in this report offer an alternate path 
for expeditiously attaining disposal certification and permitting. 


14637 (DOE/EM-0143P) 1992 annual report on low-level 
radioactive waste management progress: Report to Congress 
in response to Public Law 99-240. USDOE Assistant Secretary 
for Environmental Restoration and Waste Management, Washing- 
ton, DC (United States). Nov 1993. 1382p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE94008981. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report summarizes the progress States and compact re- 
gions made during 1992 in establishing new low-level radioactive 
waste disposal facilities. It also provides summary information on 
the volume of low-level radioactive waste received for disposal in 
1992 by commercially operated low-level radioactive waste dis- 
posal facilities. This report is in response to section 7 (b) of the 
Low-Level Radioactive Waste Policy Act. 


14638 


(DOE/FTR-94003542) Meeting and research relating 
to Taiwan's low-level waste management program: Foreign 
trip report, October 10-16, 1993. Shupe, M.; Harper, L. USDOE 
Office of Environmental Restoration and Waste Management, 
Washington, DC (United States). Research and Development Div. 





[1993]. 72p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE94003542. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Melvin Shupe of the US Department of Energy's (DOE) Office of 
Technology Development visited Taiwan from October 10-16, 1993 
to attend the American Institute in Taiwan (AM — Coordinating 
Council for North American Affairs (CCNAA) Joint Standing Com- 
mittee JSC) Meeting on Civil Nuclear Cooperation. The JSC 
meeting afforded the Office of Environmental Restoration and 
Waste Management (M the opportunity to describe its mission and 
technology development efforts and to present a proposal for col- 
laborative work between EM and Taiwan's Institute for Nuclear 
Energy Research ). Potential areas of cooperation include: basic 
research, applied research, performance data development, and 
technical support for Taiwan's low-level waste management pro- 
gram. The EM proposal requires additional definition and review, 
thus requiring a follow-up visit. The new joint work project would be 
an annex to the existing umbrella agreement between AIT and CC- 
NAA on civil nuclear cooperation. In addition to presenting the new 
EM proposal, Mel Shupe also served as the Co-Chairman of a 
Working Group addressing environmental restoration and waste 
management issues. The EM proposal was the only significant new 
development at the JSC meeting and was well received by Taiwan. 
The CCNAA delegation suggested that several ongoing projects 
with AIT be recategorized under the new proposal. CCNAA addi- 
tionally requested that the time table for the implementation of the 
proposed joint work project be accelerated in order to coincide with 
Taiwan's budgetary cycle. 


14639 (DOE/ID—10378-Rev.2) Idaho National Engineering 
Laboratory High-Level Waste Roadmap: Revision 2. Westing- 
house Idaho Nuclear Co., Inc., Idaho Falls, ID (United States). Aug 
1993. 104p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). DOE Contract AC07-84iD12435. 
(WINCO-—1149-Rev.2). Order Number DE94008912. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The Idaho National Engineering Laboratory (INEL) High-Level 
Waste (HLW) Roadmap takes a strategic look at the entire HLW 
life-cycle starting with generation, through interim storage, treat- 
ment and processing, transportation, and on to final disposal. The 
roadmap is an issue-based planning approach that compares 
“where we are now” to “where we want and need to be.” The INEL 
has been effectively managing HLW for the last 30 years. Calcining 
operations are continuing to turn liquid HLW into a more manage- 
able form. Although this document recognizes problems concerning 
HLW at the INEL, there is no imminent risk to the public or envi- 
ronment. By analyzing the INEL current business operations, 
pertinent laws and regulations, and committed milestones, the 
INEL HLW Roadmap has identified eight key issues existing at the 
INEL that must be resolved in order to reach long-term objectives. 
These issues are as follows: A. The US Department of Energy 
(DOE) needs a consistent policy for HLW generation, handling, 
treatment, storage, and disposal. B. The capability for final disposal 
of HLW does not exist. C. Adequate processes have not been de- 
veloped or implemented for immobilization and disposal of INEL 
HLW. D. HLW storage at the INEL is not adequate in terms of 
capacity and regulatory requirements. E. Waste streams are gener- 
ated with limited consideration for waste minimization. F. HLW is 
not adequately characterized for disposal nor, in some cases, for 
storage. G. Research and development of all process options for 
INEL HLW treatment and disposal are not being adequately pur- 
sued due to resource limitations. H. HLW transportation methods 
are not selected or implemented. A root-cause analysis uncovered 
the underlying causes of each of these issues. 


14640 (DOE/MC/29112-3641) Intelligent mobile sensor sys- 
tem for drum inspection and monitoring: Phase 1: Topical 
report, October 1, 1992—June 8, 1993. Martin Marietta Astronau- 
tics Group, Littleton, CO (United States). Jun 1993. 79p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-92MC29112. Order Number DE94004062. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The objective of this project was to develop an operational sys- 
tem for monitoring and inspection activities for waste storage facility 
operations at several DOE sites. Specifically, the product of this 
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effort is a robotic device with enhanced intelligence and maneuver- 
ability capable of conducting routine inspection of stored waste 
drums. The device is capable of operating in narrow aisles and in- 
terpolating the free aisle space between rows of stacked drums. 
The system has an integrated sensor suite for leak detection, and 
is interfaced with a site database both for inspection planning and 
for data correlation, updating, and report generation. The system is 
capable of departing on an assigned mission, collecting required 
data, recording which positions of its mission had to be aborted or 
modified due to environmental constraints, and reporting back when 
the mission is complete. Successful identification of more than 90% 
of all drum defects has been demonstrated in a high fidelity waste 
storage facility mockup. Identified anomalies included rust spots, 
rust streaks, areas of corrosion, dents, and tilted drums. All drums 
were positively identified and correlated with the site database. 
This development effort is separated into three phases of which 
phase one is now complete. The first phase has demonstrated an 
integrated system for monitoring and inspection activities for waste 
storage facility operations. This demonstration system was quickly 
fielded and evaluated by leveraging technologies developed from 
previous NASA and DARPA contracts and internal research. The 
second phase will demonstrate a prototype system appropriate for 
operational use in an actual storage facility. The prototype provides 
an integrated design that considers operational requirements, hard- 
ware costs, maintenance, safety, and robustness. The final phase 
will demonstrate commercial viability using the prototype vehicle in 
a pilot waste operations and inspection project. 


14641 (DOE/NV-364) Tritium migration studies at the 
Nevada Test Site. Schulz, R.K.; Weaver, M.O. California Univ., 
Berkeley, CA (United States). May 1993. 26p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC08- 
89NV10755. Order Number DE94005660. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Emanation of tritium from waste containers is a commonly known 
phenomenon. Release of tritium from buried waste packages was 
anticipated; therefore, a research program was developed to study 
both the rate of tritium release from buried containers and subse- 
quent migration of tritium through soil. Migration of tritium away 
from low-level radioactive wastes buried in Area 5 of the Nevada 
Test Site was studied. Four distinct disposal events were investi- 
gated. The oldest burial event studied was a 1976 emplacement of 
3.5 million curies of tritium in a shallow land burial trench. In an- 
other event, 248 thousand curies of tritium was disposed of in an 
overpack emplaced 6 m below the floor of a low-level waste dis- 
posal pit. Measurement of the emanation rate of tritium out of 55 
gallon drums to the overpack was studied, and an annual doubling 
of the emanation rate over a seven year period, ending in 1990, 
was found. In a third study, upward tritium migration in the soil, re- 
sulting in releases in the atmosphere were observed in a greater 
confinement disposal test. Releases of tritium to the atmosphere 
were found to be insignificant. The fourth event consisted of burial 
of 2.2 million curies of tritium in a greater confinement disposal op- 
eration. Emanation of tritium from the buried containers has been 
increasing since disposal, but no significant migration was found 
four years following backfilling of the disposal hole. 


14642 (DOE/NV/10630—-28-Add.2) Addendum to Environ- 
mental Monitoring Pian, Nevada Test Site and Support 
Facilities: Addendum 2. Reynolds Electrical and Engineering Co., 
Inc., Las Vegas, NV (United States). Nov 1993. 95p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC08- 
89NV10630. Order Number DE94005932. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This 1993 Addendum to the “Environmental Monitoring Plan 
Nevada Test Site and Support Facilities — 1991,” Report No. DOE/ 
NV/10630-28 (EMP) applies to the US Department of Energy’s 
(DOE's) operations on the Continental US (including Amchitka 
Island, Alaska) that are under the purview of the DOE Nevada Op- 
erations Office (DOE/NV). The primary purpose of these operations 
is the conduct of the nuclear weapons testing program for the DOE 
and the Department of Defense. Since 1951, these tests have 
been conducted principally at the Nevada Test Site (NTS), which is 
located approximately 100 miles northwest of Las Vegas, Nevada. 
In accordance with DOE Order 5400.1, this 1993 Addendum to the 
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EMP brings together, in one document, updated information and/or 
new sections to the description of the environmental activities con- 
ducted at the NTS by user organizations, operations support 
contractors, and the US Environmental Protection Agency (EPA) 
originally published in the EMP. The EPA conducts both the offsite 
environmental monitoring program around the NTS and post- 
operational monitoring efforts at non-NTS test locations used 
between 1961 and 1973 in other parts of the continental US. All of 
these monitoring activities are conducted under the auspices of the 
DOE/NV, which has the stated policy of conducting its operations 
in compliance with both the letter and the spirit of applicable envi- 
ronmental statutes, regulations, and standards. 


14643 (DOE/NV/10630-58) A simulation of the transport 
and fate of radon-222 derived from thorium-230 low-level 
waste in the near-surface zone of the Radioactive Waste Man- 
agement Site in Area 5 of the Nevada Test Site. Lindstrom, F.T.; 
Cawlfield, D.E.; Donahue, M.E.; Emer, D.F.; Shott, G.J. Reynolds 
Electrical and Engineering Co., Inc., Las Vegas, NV (United 
States). Dec 1993. 77p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC08-89NV10630. Order Number 
DE94008644. Source: OSTI; NTIS; INIS; GPO Dep. 

US Department of Energy (DOE) Order 5820.2A (DOE, 1988) re- 
quires performance assessments on all new and existing low-level 
radioactive waste (LLW) disposal sites. An integral part of perfor- 
mance assessment is estimating the fluxes of radioactive gases 
such as radon-220 and radon-222. Data needs pointed out by 
mathematical models drive site characterization. They provide a 
logical means of performing the required flux estimations. Thorium- 
230 waste, consisting largely of thorium hydroxide and thorium 
oxides, has been approved for disposal in shallow trenches and 
pits at the LLW Radioactive Waste Management Site in Area 5 of 
the Nevada Test Site. A sophisticated gas transport model, CAS- 
CADR8 (Lindstrom et al., 1992b), was used to simulate the 
transport and fate of radon-222 from its source of origin, nine feet 
below a closure cap of native soil, through the dry alluvial earth, to 
its point of release into the atmosphere. CASCADR8 is an M-chain 
gas-phase radionuclide transport and fate model. It has been tai- 
lored to the site-specific needs of the dry desert environment of 
southern Nevada. It is based on the mass balance principle for 
each radionuclide and uses gas-phase diffusion as well as baro- 
metric pressure-induced advection as its main modes of transport. 
CASCADR8 uses both reversible and irreversible sorption kinetic 
rules as well as the usual classical Bateman (1910) M-chain decay 
rules for its kinetic processes. Worst case radon-222 gas-phase 
concentrations, as well as surface fluxes, were estimated over 40 
days. The maximum flux was then used in an exposure assess- 
ment model to estimate the total annual dose equivalent received 
by a person residing in a standard 2500-square-foot house with 
10-foot walls. Results are described. 


14644 (DOE/NV/11417-3) Great Basin paleoenvironmental 
studies project: Third quarterly technical progress report, De- 
cember 1993-February 1994. Nevada Univ., Reno, NV (United 
States). Desert Research Inst. [1994]. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC08-93NV11417. 
Order Number DE94009652. Source: OSTI; NTIS; GPO Dep. 
Examination of the paleolithic and geomorphic records to deter- 
mine the local and regional impact of past climates will advance 
assessment of Yucca Mountain's suitability as a high-level nuclear 
waste repository. The project includes the integration of botanical, 
faunal, and geomorphic components to accomplish this goal. Pale- 
obotanical studies will reconstruct the response of vegetation to 
climate change at the community and the organismal levels by in- 
tegrating data obtained from nearly continuous sediment records of 
pollen, plant macrofossils, and stable isotopes from fossil woodrat 
middens. The goal of the paleofaunas study is to construct a his- 
tory of Great Basin vertebrates, particularly mammals, that will 
provide empirical evidence of past environmental and climatic con- 
ditions within the Great Basin as it is recorded by the animals. 
Taxonomic composition of archaeological and paleontological fau- 
nas from various areas within the Great Basin and morphological 
change within individual mammalian taxa at specific localities are 
being investigated to monitor faunal response to changing environ- 
mental conditions. The objective of the geomorphology component 
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of the paleoenvironmental program is to document the responses 
of surficial processes and landforms to the climatic changes 
documented by studies of packrat middens, pollen, and faunal dis- 
tributions. The project will focus on: (1) stratigraphic relationships 
between lake deposits and aeolian or fluvial sediments and land- 
forms; (2) cut and fill sequences in floodplain and river-channel 
deposits; (3) identification of periods of dune mobility and stability; 
(4) documentation of episodes of alluvial fan and terrace develop- 
ment and erosion; and (5) correlation of (3) and (4) to climatically 
driven lake-level fluctuation as revealed by shoreline features such 
as strandlines and beach ridges. Accomplishments for this period 
are presented for these studies. 


14645 (DOE/NV/11432-32) Hydrogeologic data for science 
trench boreholes at the Area 5 Radioactive Waste Manage- 
ment Site, Nevada Test Site, Nye County, Nevada. Reynolds 
Electrical and Engineering Co., Inc., Las Vegas, NV (United 
States). Dec 1993. 247p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC08-94NV11432. Order Number 
DE94008647. Source: OSTI; NTIS; INIS; GPO Dep. 

A program to conduct drilling, sampling, and laboratory testing 
was designed and implemented to obtain important physical, geo- 
chemical, and hydrologic property information for the near surface 
portion of thick unsaturated alluvial sediments at the Area 5 
Radioactive Waste Management Site (RWMS). These data are re- 
quired to understand and simulate infiltration and redistribution of 
water as well as the transport of solutes in the immediate vicinity of 
existing and future low-level, mixed, and high-specific-activity waste 
disposal cells at the site. The program was designed specifically to 
meet data needs associated with a Resource Conservation and 
Recovery Act (RCRA) Part B permit application for disposal of haz- 
ardous mixed waste, possible RCRA waivers involving mixed 
waste, DOE Order 5820.2A, “Radioactive Waste Management,” and 
40 Code of Federal Regulations (CFR) 191 requirements for land 
disposal of radioactive waste. The hydrologic condition data, when 
combined with hydrologic property data, indicate that very little net 
liquid flow (if any) is occurring in the upper vadose zone, and the 
direction of movement is upward. It follows that vapor movement is 
probably the dominant mechanism of water transport in this upper 
region, except immediately following precipitation events. 


14646 (DOE/OR-03-1195-D1) Design demonstrations for 
Category B tank system piping at Oak Ridge National Labora- 
tory, Oak Ridge, Tennessee. Oak Ridge National Lab., TN 
(United States); Ebasco Services, Inc., Oak Ridge, TN (United 
States). Feb 1994. 466p. Sponsored by USDOE, Washington, DC 
(United States}. DOE Contract AC05-840R21400 ; ACO5- 
910R21928. (ORNL/ER-193-D1). Order Number DE94009505. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Demonstration of the design of the tank systems described in 
this report is stipulated by the Federal Facility Agreement (FFA) 
between the U.S. Environmental Protection Agency-Region IV, the 
Tennessee Department of Environment and Conservation, and the 
U.S. Department of Energy. This report provides a design demon- 
stration of the secondary containment and ancillary equipment of 
30 piping systems listed in the FFA as Category B (i.e., existing 
tank systems with secondary containment). The design demonstra- 
tions were developed using information obtained from design 
drawings (as-built when available), construction specifications, and 
interviews with facility operators. Each design demonstration ad- 
dresses system conformance to the requirements of the FFA 
(Appendix F, Section C). Deficiencies or restrictions regarding the 
ability to demonstrate that each of the containment systems con- 
forms to FFA requirements are noted in the discussion of each 
piping system. 


14647 (DOE/RL-91-28-Rev.1) Hanford Facility dangerous 
waste permit application, general information: Revision 1. US- 
DOE Richland Operations Office, WA (United States). May 1993. 
300p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE94009615. Source: OSTI; NTIS; INIS; GPO Dep. 
The current Hanford Facility Dangerous Waste Permit Application 
is considered to be a single application organized into a General 
Information Portion (this document, number DOE/RL-91-28) and a 
treatment, storage, and/or disposal Unit-Specific Portion, which in- 
cludes documentation for individual TSD units (e.g., document 





numbers DOE/RL-89-03 and DOE/RL-90-01). Both portions consist 
of a Part A division and a Part B division. The Part B division con- 
sists of 15 chapters that address the content of the Part B 
checklists prepared by the Washington State Department of Ecol- 
ogy (Ecology 1987) and the US Environmental Protection Agency 
(40 Code of Federal Regulations 270), with additional information 
requirements mandated by the Hazardous and Solid Waste 
Amendments of 1984 and revisions of Washington Administrative 
Code 173-303. For ease of reference, the Washington State De- 
partment of Ecology checklist section numbers, in brackets, follow 
the chapter headings and subheadings. Documentation contained 
in the General Information Portion {i.e., this document, number 
DOE/RL-91-28) is broader in nature and applies to all treatment, 
storage, and/or disposal units for which final status is sought. 
Because of its broad nature, the Part A division of the General |n- 
formation Portion references the Hanford Facility Dangerous Waste 
Part A Permit Application (document number DOE/RL-88-21), a 
compilation of all Part A documentation for the Hanford Facility. 


14648 (DOE/RL-93-21-Vol.1) Phase | remedial investigation 
report for the 300-FF-5 operable unit, Volume 1. USDOE Rich- 
land Operations Office, WA (United States). Jan 1994. 509p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94008645. Source: OSTI; NTIS; INIS; GPO Dep. 

The focus of this remedial investigation (Rl) is the 300-FF-5 op- 
erable unit, one of five operable units associated with the 300 Area 
aggregate of the U.S. Department of Energy’s (DOE's) Hanford 
Site. The 300-FF-5 operable unit is a groundwater operable unit 
beneath the 300-FF-1, 300-FF-2, and 300-FF-3 source operable 
units. This operable unit was designated to include all contamina- 
tion detected in the groundwater and sediments below the water 
table that emanates from the 300-FF-1, 300-FF-2, and 300-FF-3 
operable units (DOE-RL 1990a). In November 1989, the U.S. Envi- 
ronmental Protection Agency (EPA) placed the 300 Area on the 
National Priorities List (NPL) contained within Appendix B of the 
National Oil and Hazardous Substance Pollution Contingency Plan 
(NCP, 53 FR 51391 et seq.). The EPA took this action pursuant to 
their authority under the Comprehensive Environmental Response, 
Compensation, and Liability Act of 1980 (CERCLA, 42 USC 9601 
et seq.). The DOE Richland Operations Office (DOE-RL), the EPA 
and Washington Department of Ecology (Ecology) issued the Han- 
ford Federal Facility Agreement and Consent Order (Tri-Party 
Agreement), in May 1989 (Ecology et al. 1992, Rev. 2). This 
agreement, among other matters, governs all CERCLA efforts at 
the Hanford Site. In June 1990, a remedial investigation/feasibility 
study (RI/FS) workplan for the 300-FF-5 operable unit was issued 
pursuant to the Tri-Party Agreement. 


14649 (DOE/RL-93-24-8) Hanford Environmental Informa- 
tion System (HEIS): Volume 8, Tank Characterization Data 
(TCD) subject area. USDOE Richland Operations Office, WA 
(United States). 14 Jan 1994. 72p. Sponsored by USDOE, Wash- 
ington, DC (United States). Order Number DE94008624. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The purpose of the Tank Characterization Data subject area of 
the Hanford Environmental Information System (HEIS) is to man- 
age data acquired from waste tank characterization efforts. Tank 
samples provide the data stored in this subject area. Also included 
are data from tank inventories. These data are analyzed to 
determine disposal requirements, such as suitability for grout or vit- 
rification. The data provide the basis for developing safety analyses 
and closure plans, and for establishing and verifying compliance 
with waste acceptance specifications. Two major sources of data 
make up the tank characterization data subject area: Data from 
single-shell and double-shell tank core samples — core sampling 
analytical results include physical properties, radionuclides, major 
chemicals, and hazardous components; and data from waste tank 
supernatant samples. Four types of data are stored in the TCD 
subject area. Qualifiers for TCD analytical result data are listed in 
Appendix A. Data loading and verification procedures are de- 
scribed in Appendix B. 


14650 (DOE/RW-0404P-Rev.1) Mined Geologic Disposal 
System Requirements Document: Revision 1. USDOE Office of 
Civilian Radioactive Waste Management, Washington, DC (United 
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States). Mar 1994. 342p. Sponsored by USDOE, Washington, DC 
(United States). Source: OSTI (Free of Charge); INIS. 

This Mined Geologic Disposal System Requirements Document 
(MGDS-RD) describes the functions to be performed by, and the 
requirements for, a Mined Geologic Disposal System (MGDS) for 
the permanent disposal of spent nuclear fuel (SNF) (including SNF 
loaded in multi-purpose canisters (MPCs)) and commercial and de- 
fense high-level radioactive waste (HLW) in support of the Civilian 
Radioactive Waste Management System (CRWMS). The purpose 
of the MGDS-RD is to define the program-level requirements for 
the design of the Repository, the Exploratory Studies Facility (ESF), 
and Surface Based Testing Facilities (SBTF). These requirements 
include design, operation, and decommissioning requirements to 
the extent they impact on the physical development of the MGDS. 
The document also presents an overall description of the MGDS, 
its functions (derived using the functional analysis documented by 
the Physical System Requirements (PSR) documents as a starting 
point), its segments as described in Section 3.1.3, and the require- 
ments allocated to the segments. In addition, the program-level 
interfaces of the MGDS are identified. As such, the MGDS-RD pro- 
vides the technical baseline for the design of the MGDS. 


14651 (DOE/RW-—0416-Rev.1) OCRWM Baseline Manage- 
ment procedure for document identifiers: Revision 1. USDOE 
Office of Civilian Radioactive Waste Management, Washington, DC 
(United States). Dec 1993. 22p. Sponsored by USDOE, Washing- 
ton, DC (United States). Source: OSTI (Free of Charge). 

This procedure establishes a uniform numbering system (docu- 
ment identifier) for all Program and project technical, cost, and 
schedule baseline documents, and selected management and pro- 
curement documents developed for or controlled by the Office of 
Civilian Radioactive Waste Management (OCRWM) for the Civilian 
Radioactive Waste Management System (CRWMS). The document 
identifier defined in this procedure is structured to ensure that the 
relational integrity between configuration items (Cis) and their as- 
sociated documentation and software is maintained, traceable, 
categorical, and retrievable for the life of the program. This revision 
reflects an update of the document type codes and originator 
codes, and includes a code for construction specifications. A draft 
of the revised procedure was circulated for review by all Program 
offices, and all comments that were received were satisfactorily re- 
solved and incorporated. 


14652 (DOE/RW-0420-Rev.1) Monitored Retrievable Stor- 
age System Requirements Document: Revision 1. USDOE 
Office of Civilian Radioactive Waste Management, Washington, DC 
(United States). Mar 1994. 374p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE94010098. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This Monitored Retrievable Storage System Requirements Docu- 
ment (MRS-SRD) describes the functions to be performed and 
technical requirements for a Monitored Retrievable Storage (MRS) 
facility subelement and the On-Site Transfer and Storage (OSTS) 
subelement. The MRS facility subelement provides for temporary 
storage, at a Civilian Radioactive Waste Management System (CR- 
WMS) operated site, of spent nuclear fuel (SNF) contained in an 
NRC-approved Multi-Purpose Canister (MPC) storage mode, or 
other NRC-approved storage modes. The OSTS subelement pro- 
vides for transfer and storage, at Purchaser sites, of spent nuclear 
fuel (SNF) contained in MPCs. Both the MRS facility subelement 
and the OSTS subelement are in support of the CRWMS. The pur- 
pose of the MRS-SRD is to define the top-level requirements for 
the development of the MRS facility and the OSTS. These 
requirements include design, operation, and decommissioning re- 
quirements to the extent they impact on the physical development 
of the MRS facility and the OSTS. The document also presents an 
overall description of the MRS facility and the OSTS, their func- 
tions (derived by extending the functional analysis documented by 
the Physical System Requirements (PSR) Store Waste Document), 
their segments, and the requirements allocated to the segments. In 
addition, the top-level interface requirements of the MRS facility 
and the OSTS are included. As such, the MRS-SRD provides the 
technical baseline for the MRS Safety Analysis Report (SAR) de- 
sign and the OSTS Safety Analysis Report design. 
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14653 (DOE/RW-0434) Site characterization progress re- 
port: Yucca Mountain, Nevada, April 1, 1993-September 30, 
1993, No. 9. USDOE Office of Civilian Radioactive Waste Manage- 
ment, Washington, DC (United States). Feb 1994. 362p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94008654. Source: OSTI; NTIS; INIS; GPO Dep. 

Prepared in accordance with Nuclear Waste Policy Act (Section 
113). 

In accordance with requirements of Section 113(b)(3) of the Nu- 
clear Waste Policy Act of 1982, as amended, and 10 CFR 
60.18(g), the U.S. Department of Energy has prepared this report 
on the progress of site characterization activities at Yucca Moun- 
tain, Nevada, for the period April 1, 1993, through September 30, 
1993. This report is the ninth in a series issued at intervals of ap- 
proximately six months during site characterization of Yucca 
Mountain as a possibie site for a geologic repository for the perma- 
nent disposal of high-level radioactive waste. Also included in this 
report are activities such as public outreach and _ international 
programs that are not formally part of the site characterization pro- 
cess. Information on these activities is provided to report on all 
aspects of the Yucca Mountain studies. 


14654 (DOE/S—0105(02/94)) Annual Report on Waste Gen- 
eration and Waste Minimization Progress, 1991-1992. USDOE 
Office of the Secretary, Washington, DC (United States). Feb 1994. 
8396p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE94008908. Source: OSTI; NTIS; INIS; GPO Dep. 

This report is DOE’s first annual report on waste generation and 
waste minimization progress. Data presented in this report were 
collected from all DOE sites which met minimum threshold criteria 
established for this report. The fifty-seven site submittals contained 
herein represent data from over 100 reporting sites within 25 
states. Radioactive, hazardous and sanitary waste quantities and 
the efforts to minimize these wastes are highlighted within the fifty- 
seven site submittals. In general, sites have made progress in 
moving beyond the planning phase of their waste minimization pro- 
grams. This is evident by the overall 28 percent increase in the 
total amount of materials recycled from 1991 to 1992, as well as 
individual site initiatives. During 1991 and 1992, DOE generated a 
total of 279,000 cubic meters of radioactive waste and 243,000 
metric tons of non-radioactive waste. These waste amounts include 
significant portions of process wastewater required to be reported 
to regulatory agencies in the state of Texas and the state of Ten- 
nessee. Specifically, the Pantex Plant in Texas treats an industrial 
wastewater that is considered by the Texas Water Commission to 
be a hazardous waste. In 1992, State regulated wastewater from 
the Pantex Plant represented 3,620 metric tons, 10 percent of the 
total hazardous waste generated by DOE. Similarly, mixed low- 
level wastewater from the TSCA Incinerator Facility at the Oak 
Ridge K-25 Site in Tennessee represented 55 percent of the total 
radioactive waste generated by DOE in 1992. 


14655 (DOE/WIPP-94-019) Compliance status report for 
the Waste Isolation Pilot Plant. USDOE Carisbad Area Office, 
NM (United States). 31 Mar 1994. 457p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE94009942. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The US Department of Energy (DOE) is responsible for the dis- 
position of transuranic (TRU) waste generated through national 
defense-related activities. Approximately 53,700 m* of these 
wastes have been generated and are currently stored at govern- 
ment defense installations across the country. The Waste Isolation 
Pilot Plant (WIPP), located in southeastern New Mexico, has been 
sited and constructed to meet the criteria established by the scien- 
tific and regulatory community for the safe, long-term disposal of 
TRU and TRU-mixed wastes. This Compliance Status Report 
(CSR) provides an assessment of the progress of the WIPP Pro- 
gram toward compliance with long-term disposal regulations, set 
forth in Title 40 CFR 191 (EPA, 1993a), Subparts B and C, and Ti- 
tle 40 CFR §268.6 (EPA, 1993b), in order to focus on-going and 
future experimental and engineering activities. The CSR attempts 
to identify issues associated with the performance of the WIPP as 
a long-term repository and to focus on the resolution of these is- 
sues. This report will serve as a tool to focus project resources on 
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the areas necessary to ensure complete, accurate, and timely sub- 
mittal of the compliance application. This document is not intended 
to constitute a statement of compliance or a demonstration of com- 
pliance. 


14656 (DPST—70-460) Savannah River Plant burial ground 
practices. Corey, J.C.; Horton, J.H. Du Pont de Nemours (E.I.) 
and Co., Aiken, SC (United States). Savannah River Lab. Mar 
1971. 38p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-76SR00001. (SR/H-691). Order Num- 
ber DE94009153. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
A 76-acre site, centrally located on the Savannah River Plant 
(SRP) reservation, is used for burying solid waste, for storing con- 
taminated equipment, and for miscellaneous other operations. The 
burial ground is divided into sections for burying low level beta- 
gamma wastes, high level beta-gamma wastes, residues from 
solvent burning, and transuranium alpha wastes. Detailed records 
are kept of the burial location of each shipment of waste. High 
level transuranium alpha emitters are buried in concrete. Possible 
means of dispersing the buried radionuclides include fires, diffu- 
sion, leaching, and vegetation uptake. The latter appears to be the 
most likely, and growth of deep-rooted vegetation must be pre- 
vented. Long-term (100-200 years) management of the waste 
burial site will primarily require vegetation and erosion control. The 
long half-lives of the transuranium alpha emitters precludes the 
possibility that these wastes will remain covered until decayed. It 
may become necessary to relocate these wastes to another stor- 
age site. Burial procedures were designed to facilitate recovery. 


14657 (ECN-C—92-075) Experiments in the HAW project: 
Data report ECN contribution July-December 1991. Vonka, V.; 
Middleton, D.W.; Ruiter, A. de. Netherlands Energy Research 
Foundation (ECN), Petten (Netherlands). Dec 1992. 127p. Order 
Number DE94756150. Source: OST]; NTIS. 

Data are presented from the High Active Waste (HAW) experi- 
ment, a large-scale, in situ test being performed underground at 
the Asse salt mine in Remlingen, FRG. These data include se- 
lected field information, the test configuration, instrumentation 
activities and comprehensive results from a large number of 
gauges. The results are measured data obtained from gap meters, 
thermocouples, linear displacement transducers, extensometers, in- 
clinometers and pressure gauges. Data certification practices have 
been described together with the quality assurance of the data re- 
duction and of the data base management system. The experiment 
began on November 8, 1988 and will continue for five years. Data 
in this report cover the ECN contribution in the period from July 
1st, 1991 to December 31th, 1991. (orig.) 


14658 (ECN-C—93-002) Experiments in a 600 m borehole in 
the Asse Il salt mine: 4. Progress report. July-December 1992. 
Heijdra, J.J. Netherlands Energy Research Foundation (ECN), Pet- 
ten (Netherlands); GSF - Forschungszentrum fuer Umwelt und 
Gesundheit Neuherberg GmbH, Oberschlieissheim (Germany). Jan 
1993. 9p. Contract CEC FI2W-CT90-0050. Order Number 
DE94756149. Source: OSTI; NTIS. 

The progress of the project is hindered by a suitable borehole 
not being available. Up till now the bore hole has not yet been fin- 
ished. Due to mechanical problems with the drill the depth reached 
so far measures only 64 meters. Although all equipment for con- 
vergence measurement is ready and available, final preparations at 
the Asse are being postponed until the drilling progress is such 
that it may safely be assumed that a dept of significantly over 300 
meters can be reached. (orig./HP) 


14659 (ECN-C—93-005) Review of high energy data and 
model codes for accelerator-based transmutation. Koning, A.J. 
Netherlands Energy Research Foundation (ECN), Petten (Nether- 
lands). Jan 1993. 135p. Order Number DE94756111. Source: 
OSTI; NTIS. 

After reviewing the most important data needs for accelerator- 
based transmutation, the present status of the collection of 
experimental data for high energies is investigated by scanning the 
two databases NSR and EXFOR for measured cross sections. The 
most important nuclear theories and some of the associated nu- 
clear model codes that are in use are outlined. Experimental data 
and simple theories have been used to construct empirical fomulae 





for the prediction of high-energy cross sections and these 
parametrizations are listed. A survey is given of the evaluation 
work that has been done so far, and finally some conciusions and 
recommendations are presented, with respect to the need of com- 
pilation of experimental data. (orig.) 


14660 (ECN-C—93-006) Influence of the stack length on the 
stresses and temperatures at the location of a borehole seal. 
Beemsterboer, C.J.J.; Prij, J. Netherlands Energy Research Foun- 
dation (ECN), Petten (Netherlands). Feb 1993. 49p. Contract CEC 
F12W-CT90-0048(TSTS). Order Number DE94756105. Source: 
OSTI; NTIS. 

This report deals with a numerical analysis to determine the sen- 
sitivity of thermomechanical loading of the borehole seal with 
respect to the length of the stack of canisters. The analysis deals 
with the mechanical loads caused by the rock pressure at the loca- 
tion of the borehole seal and by the heat producing canisters in the 
borehole. Most of the analyses have been performed for a period 
of 10 years. The aim of the analysis is to obtain insight in the tem- 
perature and stress load on the borehole seal and to define the 
distance above which these loads can be neglected. The structural 
analyses have shown that the stresses and deformation in the re- 
gion above the upper canister are influenced by the heat load and 
the gallery. As the analyses have been performed with an axisym- 
metric model, the gallery effect can only be considered as an 
approximation. The analyses nevertheless have shown that the ef- 
fects of the gallery are noticeable in the upper 10 to 15 m of the 
borehole. The effects of the thermo-mechanical loading are con- 
centrated in the 10 m above the upper canister but after a period 
of 10 years the thermal effects are also noticeable in the 20 m 
above the upper canister. The thermo-mechanical loading result in 
changes in the stress state and in deformation of the borehole seal 
region. The effect on the stresses in the 10 m above the upper 
canister is limited to 2 MPa for all stack lengths considered. The 
radial convergence of the borehole above the upper canister con- 
tains a relatively steep gradient in the first 10 m above the upper 
canister where the radial convergence drops from about 0.2 m to 
about 0.04 m (This values hold for 10 years of heat production of a 
borehole with a stack length larger than 50 m. For a stack length 
of 5 m the convergence drops from 0.1 m to 0.02 m). This implies 
that for the first 10 years of heating the thermo-mechanical loads 
of the canister at larger distance than 50 m have no influence on 
the boreholes seal (Abstract Truncated). 


14661 (ECN-C—93-007) Influence of a gallery on the 
stresses in the surrounding rock salt. Beemsterboer, C.J.J.; Prij, 
J. Netherlands Energy Research Foundation (ECN), Petten 
(Netherlands). Feb 1993. 43p. Order Number DE94756104. 
Source: OSTI; NTIS. 

This report deals with a numerical analysis of the gallery induced 
loading. The analysis (finite element program ANSYS) deals with 
the mechanical loads (stresses and deformation) caused by the 
rock pressure at the location of the gallery. Most of the anlayses 
have been performed for a period of 10 years while some cover a 
period of 100 years. The numerical results indicate that the region 
where the stress distribution is effected by the presence of the 
gallery depends strongly on time elapsed since its excavation. Ten 
years after excavation the region where the equivalent stresses are 
larger than 1 MPa is extended to p=18. For 50 and 100 years the 
region is extended to p=27 and 32. The effect of the gallery on the 
hydrostatic stress component is not so pronounced. The region in 
which the hydrostatic stress component deviates more than 1 MPa 
in the time periods 10, 50 and 100 years is limited to p=7, 12 and 
15. (orig/HP) 


14662 (ECN-C—93-008) The effect of the heater geometry 
on the thermal stresses around the Ai and B1 borehole of the 
HAW test field. Broerse, J. Netherlands Energy Research Founda- 
tion (ECN), Petten (Netherlands). Feb 1993. 56p. Order Number 
DE94756103. Source: OSTI; NTIS. 

A finite element study has been performed with four axisymmet- 
ric models of the HAW test field, consisting of two parallel galleries 
situated in the Asse salt mine. From each gallery four vertical 
holes are drilled at equal distances. In each gallery one borehole is 
equipped with electrical heaters for considerable time now. The 
temperatures and stresses around the heaters are to be accurately 
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analyzed, taking into account the geometries of the heaters in the 
borehole as best as possible. Since the geometry of the two 
heaters is different the analysis gives the results for both heaters. 
In order to compare the results of these fine meshed models with 
the coarse meshed 3D-models in previous analyses two additional 
models are made with the heaters modelled as a uniform heat 
source. In these models one heater has the same total length as in 
the above mentioned axisymmetric analyses, the other model has 
a shorter heater corresponding with the length of the heater in the 
coarse meshed 3D-models. The effect of the galleries, bending of 
the borehole, as well as interaction between the boreholes are not 
accounted for correctly. Friction between the liner and the salt is 
also neglected. Some remarkable results from the analyses are: - 
In the thermal analyses the maximum temperatures are not found 
at the locations of the thermocouples. - The distribution of the tem- 
perature in the vicinity of the borehole is very sensitive to the 
geometry of the heaters, but outside a sphere with a diamete of 
about the height of the heaters no significant differences are found. 
- The distribution of the radial stresses is not very sensitive for the 
geometry of the heaters. (orig./HP) 


14663 (ECN-C—93-019) Study of the retrievability of ra- 
dioactive waste from a deep underground disposal facility: 1. 
Progress report. July 1992 - March 1993. Heijdra, J.J.; Prij, J. 
Netherlands: Energy Research Foundation (ECN), Petten (Nether- 
lands). Apr 1993. 23p. Order Number DE94756101. Source: OSTI; 
NTIS. 

The economic consequences of choosing the option of 
retrievability for storage of radioactive waste in deep geological for- 
mations is investigated by comparison of two alternatives for the 
storage of the waste. One alternative is an open storage facility 
with minimal backfill and sealing, the other is a disposal facility 
where all galleries and shafts are closed and sealed. In the latter 
case the waste has to be re-mined from the surface. In order to 
determine the point in time where the costs for the second option 
will be lower, a start for a global mine-planning for the alternative 
options is made and some details are worked out. The above men- 
tioned work is done for three types of host-rock: clay, granite and 
rock-salt, and for two waste strategies: all fuel reprocessed and 
the vitrified waste stored or all fuel direct disposed of. (orig.) 


14664 (ECN-C—93-020) Experiments in the HAW project: 
Data report ECN contribution January-June 1992. Vonka, V.; 
Middleton, D.W.; Ruiter, A. de. Netherlands Energy Research 
Foundation (ECN), Petten (Netherlands). Apr 1993. 122p. Order 
Number DE94756102. Source: OSTI; NTIS. 

Data are presented from the High Active Waste (HAW) experi- 
ment, a large-scale, in situ test being performed underground at 
the Asse salt mine in Remlingen, FRG. These data include se- 
lected field information, the test configuration, instrumentation 
activities and comprehensive results from a large number of 
gauges. The results are measured data obtained from gap meters, 
thermocouples, linear displacement transducers, extensometers, in- 
clinometers and pressure gauges. Data certification practices have 
been described together with the quality assurance of the data re- 
duction and of the data base management system. The experiment 
began on November 8, 1988 and will continue for five years. Data 
in this report cover the ECN contribution in the period from January 
1st, 1992 to June 30th, 1992. (orig.) 


14665 (ECN-C—93-041) Requirements for an evaluated nu- 
clear data file for accelerator-based transmutation. Koning, A.J. 
Netherlands Energy Research Foundation (ECN), Petten (Nether- 
lands). Jun 1993. 53p. Order Number DE94756100. Source: OSTI; 
NTIS. 

The importance of intermediate-energy nuclear data files as part 
of a global calculation scheme for accelerator-based transmutation 
of radioactive waste systems (for instance with an accelerator- 
driven subcritical reactor) is discussed. A proposal for three 
intermediate-energy data libraries for incident neutrons and protons 
is presented: - a data library from 0 to about 100 MeV (first prior- 
ity), - a reference data library from 20 to 1500 MeV, - an activatior/ 
transmutation library from 0 to about 100 MeV. Furthermore, the 
proposed ENDF-6 structure of each library is given. The data 
needs for accelerator-based transmutation are translated in terms 
of the aforementioned intermediate-energy data libraries. This 
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could be a starting point for an "International Evaluated Nuclear 
Data File for Transmutation”. This library could also be of interest 
for other applications in science and technology. Finally, some con- 
clusions and recommendations concerning future evaluation work 
are given. (orig.) 


14666 (ECN-C—93-056) Experiments in the HAW project. 
Progress report. ECN contribution 2. half 1992. Vonka, V. 
Netherlands Energy Research Foundation (ECN), Petten (Nether- 
lands). Sep 1993. 19p. Contract CEC F12W-0002-C(MB). Order 
Number DE94756099. Source: OSTI; NTIS. 

It can be stated that the installed equipment, viz. the heaters, the 
data collection system, the gap monitoring system and part of the 
special instrumentation in the A1 bore-hole, has operated well dur- 
ing this period. (orig /HP) 


14667 (ECN-RX-—93-058) Technological aspects of trans- 
mutation of technetium and iodine. Konings, R.J.M. 
(Netherlands Energy Research Foundation (ECN), Petten (Nether- 
lands)); Abrahams, K.; Franken, W.M.P.; Gruppelaar, H.; 
Kloosterman, J.L. Netherlands Energy Research Foundation 
(ECN), Petten (Netherlands). Jun 1993. 9p. Order Number 
DE94758550. Source: OSTI; NTIS. 

Pre-test calculations on the effect of self-shielding, experimental 
studies for sample chacterization and sample selection and the de- 


sign of an irradiation facility for use in the HFR are discussed. 
(orig./HP) 


14668 (EGG-CIET—11061) GIS analysis of the siting criteria 
for the Mixed and Low-Level Waste Treatment Facility and the 
Idaho Waste Processing Facility. Hoskinson, R.L. EG and G 
Idaho, Inc., Idaho Falls, ID (United States). Jan 1994. 40p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC07-761D01570. Order Number DE94008520. Source: OSTI; 
NTIS; GPO Dep. 

This report summarizes a study conducted using the Arc/Info® 
geographic information system (GIS) to analyze the criteria used 
for site selection for the Mixed and Low-Level Waste Treatment Fa- 
cility (MLLWTF) and the Idaho Waste Processing Facility (IWPF). 
The purpose of the analyses was to determine, based on prede- 
fined criteria, the areas on the INEL that best satisfied the criteria. 
The coverages used in this study were produced by importing the 
AutoCAD files that produced the maps for a pre site selection draft 
report into the GIS. The files were then converted to Arc/info® GIS 
format. The initial analysis was made by considering all of the cri- 
teria as having equal importance in determining the areas of the 
INEL that would best satisfy the requirements. Another analysis 
emphasized four of the criteria as “must” criteria which had to be 
satisfied. Additional analyses considered other criteria that were 
considered for, but not included in the predefined criteria. This GIS 
analysis of the siting criteria for the IWPF and MLLWTF provides a 
logical, repeatable, and defensible approach to the determination 
of candidate locations for the facilities. The results of the analyses 
support the location of the Candidate Locations. 


14669 


(EUR-14587) Denitrification of reprocessing con- 
centrates of middle activity. Brugnot, C. (CEA Centre d’Etudes 


de Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. 
Stockage Dechets); Dozol, J.F.; Chapus, A. Commission of the Eu- 
ropean Communities, Luxembourg (Luxembourg). 1993. 175p. (In 
French). Contract Fl-1W-0141-F. Source: OSTI; NTIS (US Sales 
Only); INIS. 

In order to reduce the releases from the Marcoule reprocessing 
plant, the treatment of liquid waste of low and medium level activity 
by chemical precipitation has been replaced by evaporation. Due to 
the high nitrate content of liquid waste, encapsulation in bitumen of 
the concentrate leads to considerable volumes of waste to be 
stored in geological formation. For safety reasons and so as to 
reduce the volume of waste, the elimination of the nitrates is es- 
sential: there exist various means: electrodialysis, biological 
denitration, chemical denitration and incineration. In view of the 
very high sodium nitrate content of the concentrate, electrodialysis 
and biological denitration were discarded. Preliminary experiments 
carried out at Cadarache led us to choose calcination in a fluidized 
bed rather than chemical denitration using a mixture of formic and 
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phosphoric acids. Tests on a low temperature mock-up have deter- 
mined the choice of an injection system that operates with liquid 
under pressure with the nozzle situated inside the fluidized layer. 
So as to avoid the vaporization of the liquid within, the injection 
piping also requires a cooling system using air, with a double cas- 
ing. Under these conditions, liquid can be injected into the reactor 
without encountering any special difficulty: no plugging of the noz- 
zle, a regular flow and liquid, stable temperature and pressure 
levels from top to bottom of the reactor. Differential thermogravi- 
metric and heat analyses have led to the following conclusions: - 
at temperatures below 500 deg C, the nitric acid, then the 
aluminium nitrate decompose and produce alumina. -between ap- 
proximately 570 deg C and 630 deg C, the sodium nitrate in turn 
decomposes and reacts with the alumina to produce a sodium alu- 
minate. -finally, these tests enabled a reaction kinetics low of 
sodium nitrate decomposition in the temperature range of 500 deg 
C to 1000 deg C to be established. (author). 


14670 (GSF-14/93) Experience gained with source terms 
for high-level active reprocessing wastes applied to long-term 
safety analyses of radwaste repositories. Brenner, J.; Buhmann, 
D.; Storck, R. GSF - Forschungszentrum fuer Umwelt und Gesund- 
heit GmbH, Braunschweig (Germany). Inst. fuer Tieflagerung. Mar 
1993. 42p. (in German). Sponsored by Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany). Foerderkennzeichen 
BMFT KWA5702A. Order Number DE94758721. Source: OSTI; 
NTIS (US Sales Only); INIS. 

For determining the HAW source term, calculations were done 
like those for the LWR source term, based on a simplified model of 
the underground structure of the mine. A comparison of disposal in 
boreholes or in gangways showed that the borehole disposal leads 
to higher radioactivity release and radiation doses than gangway 
disposal. This is due to the fact that in the borehole, the initial 
post-closure phase is characterized by an intensive flow through 
the borehole, overlapping in time with a likewise intensive leaching 
of the vitrified matrix. Thus gangway disposal is better suited for 
vitrified HAW, while borehole disposal is the proper method for 
spent fuel. The variations of leaching rate and activation energy for 
the modelling of the glass mobilisation have a distinct effect on the 
release values and dose values emanating from the radionuclides 
not limited in solubility. These two parameters therefore must be 
carefully verified. The solubility limit of the poorly soluble nuclides 
likewise has a distinct effect on the radiation doses to be expected, 
but as the isotopes of the poorly soluble elements contribute only a 
minor dose to the calculated maximum radiation dose, the solubility 
limits are of less importance. The same applies to the serviceable 
life of the waste containers. (orig.) 


14671 (GSF-15/92) Long-time safety aspects of ultimate 
storage of transuranium elements. Storck, R. GSF - 
Forschungszentrum fuer Umwelt und Gesundheit GmbH, Braun- 
schweig (Germany). Inst. fuer Tieflagerung. Oct 1992. 39p. (in 
German). Order Number DE94758720. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Based on the amounts of transuranium elements generated in 
nuclear reactors, the inventories of these elements in the reposi- 
tory are described for various ultimate disposal strategies. The data 
are used to give an outline description of accident-induced ingress 
of brines into the backfilled repository shaft during the post-closure 
period and the resulting mechanisms of a mobilization of the 
transuranium elements and their escape from the repository, and 
to calculate amounts released. The effects of the released 
transuranium elements on the biosphere and the different contribu- 
tions of the various isotopes to the calculated radiation exposure 
are given as an estimate and are described in more detail by 
means of data determined by parameter variation. The effects of 
transuranium elements during the entire migration process are re- 
stricted to the production of daughter nuclides, especially of the 
uranium isotopes. They give no particular contribution to environ- 
mental radiation exposure because of their low mobility. With the 
only exception of Np-237 which, due to its long half-time and rela- 
tively good migration capacity, can reach the biosphere. The 
contributions of the transuranium elements to the dose maxima, 
caused by the daughter products, of the uranium isotopes or the 
neptunium are calculated to be about 50%. All publications to date 





presenting a safety analysis of the site of the Gorleben repository 
assume the dose maxima of all uranium isotopes together to be 
approx. 10%, and those of the neptunium isotope approx. 20%, re- 
ferring to the most significant fission products. This indicates that 
uranium or neptunium are of secondary significance in the process, 
and the other transuranium elements are only third-rate. (orig/HP) 


14672 (HW—18231-Del.) Feasibility survey: Krypton re- 
moval at Hanford. Greager, O.H. Hanford Works, Richland, WA 
(United States). 3 Jul 1950. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE94007812. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

Fission-production of krypton-85 in natural uranium piles is sub- 
stantial and in direct proportion to plutonium production. The known 
chemical and nuclear properties of krypton are such as to permit 
its determination in air samples taken at considerable distance 
from its force and to allow correlation of such measurements with 
plutonium production. 


14673 (HW-27078) Review of oxide facilities: 224-U Bldg. 
Rohrmann, C.A.; Ludlow, J.O. Hanford Works, Richland, WA 
(United States). 9 Feb 1953. 4p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE94006968. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

Short communication. RADIOACTIVE WASTES/calcination; RA- 
DIOACTIVE WASTE PROCESSING; CALCINATION; HANFORD 
RESERVATION; CAPACITY; OXIDES; ABSORPTION 


14674 (HW-—27680) Economic evaluation of continuous 
UNH calcination. Post, R.G.; Szulinski, M.J. Hanford Works, Rich- 
land, WA (United States). [1956]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE94006971. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

Short communication. CALCINATION/economic analysis; 
HANFORD RESERVATION/radioactive waste processing; CALCI- 
NATION; COST; CAPACITY; LABOR 


14675 (HW-29383) Test procedure to evaluate scavenging 
of TBP plant solvent extraction waste with nickel ferrocyanide. 
Stedwell, M.J. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 18 Sep 1953. 8p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
76RLO01830. Order Number DE94006957. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This memorandum has been prepared to define the proposed 
plant waste scavenging test and to present an operating flow dia- 
gram and operating procedures for use during the test. 


14676 (HW-31088) Determination of Sr®°, Sb’, Cs'5” and 
absolute beta activities in First Cycle Supernatent. Helmholz, 
H.R. Hanford Works, Richland, WA (United States). 15 Mar 1954. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94007328. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This report discusses procedures have been established for de- 
termining the absolute activities of Sr®°°, Sb'*5, Cs'5?, and gross 
beta in First Cycle Supernatant. These procedures are also valid 
for other samples such as scavenged Radioactive Waste (RAW), 
the primary restriction beng that the age of the material be at least 
250 days so that any Sr®° activity (53 day half-life) is negligible. 
With the exception of the gross beta analysis the results are be- 
lieved to be accurate to within 10%. 


14677 (HW-31428) Evaluation of nickel ferrocyanide scav- 
enging of Uranium Recovery Plant solvent extraction waste. 
Stedwell, M.J. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 22 Mar 1954. 11p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
76RLO01830. Order Number DE94006955. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The Uranium Recovery Plant, over the life of the operation, will 
be required to attain maximum recovery of stored uranium and to 
produce aqueous waste in a volume equivalent to the volume of 
stored uranium waste which, after acidification, constitutes the feed 
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stream for the process. Due to variations in the composition of the 
feed stream, the waste stream does not consistently have a vol- 
ume equivalent to the volume of the stored metal waste. This 
variation volume equivalence impedes tank farm scheduling 
because of the necessity for return of the process waste to under- 
ground tanks made available by the recovery operations. A plant 
test, using nickel ferricyanide to remove Cs-137 and Sr-90 from the 
Uranium Recovery Plant wastes has been completed and this 
memorandum has been prepared to summarize and report the re- 
sults obtained from this test. 


14678 (INIS-BR-3280) Radioactive wastes and the nature: 
natural analogous. Santos, L.C.S. (Comissao Nacional de Ener- 
gia Nuclear (CNEN), Rio de Janeiro, RJ (Brazil)). Sociedade 
Brasileira de Geoquimica, Rio de Janeiro, RJ (Brazil). 1993. 2p. (In 
Portuguese). (CONF-9310308-: 4. Brazilian Congress on Geo- 
chemistry, Brasilia (Brazil), 2-7 Oct 1993). Order Number 
DE94621391. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. THORIUM DEPOSITS/radioactive waste 
disposal; URANIUM DEPOSITS/radioactive waste disposal; 
GEOCHEMISTRY; GEOLOGY; ISOTOPE RATIO; NATURAL 
OCCURRENCE; RADIOACTIVE WASTES; RADIONUCLIDE MI- 
GRATION; THORIUM; URANIUM 


14679 (INIS-mf-13804, pp. 176-183) Methodology for evaiu- 
ation of reliability and safety of interim and final repositories 
for radioactive wastes. Mateeva, M. (Bylgarska Akademiya na 
Naukite, Sofia (Bulgaria). Inst. za Yadrena Izsledvaniya i Yadrena 
Energetika). Committee on the Use of Atomic Energy for Peaceful 
Purposes, Sofia (Bulgaria). 1993. 248p. (in Bulgarian). (CONF- 
9304245—: Seminar on mathematical models in nuclear safety and 
radiation protection, Sofia (Bulgaria), 7-8 Apr 1993). In Mathemati- 
cal models in nuclear safety and radiation protection: Collection of 
papers. Order Number DE94622182. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The main object of the suggested methodology is as full as pos- 
sible presentation and modelling of the processes and events, 
connected with the storage of radioactive wastes. Safety and relia- 
bility of certain repository for radioactive wastes means prevention 
of radioactive leakage which may lead to environmental contamina- 
tion and dose burden to the population above the human tolerance 
doses, determined by the competent state authorities. The method- 
ology represents a combination of models, mathematical methods 
and computer codes allowing to describe the radionuclide migration 
from the repository to the biosphere and to evaluate the exposure 
doses to the population from the area in case of an emergency 
scenario. A classification of emergency scenarios is given. The 
emergency scenario, considered as an initial event, is analyzed 
and estimated using the proposed methodology. The probability of 
the fulfillment of this scenario and the relative weight of the most 
important event are determined. The development of the emer- 
gency scenario as regards the repository is estimated according to 
the time scale. Each repository is situated in a complicated com- 
plex of geologic structures, natural and engineered barriers, so 
there exists a large variety of processes and events. From a prag- 
matic point of view their differentiation is sometimes very difficult, 
so during their modelling a number of reducing presumptions and 
allowances are made. The main processes of physico-chemical na- 
ture are presented and modelled. 5 figs., 8 refs. (author). 


14680 (INIS-mf—13804, pp. 183-186) Preliminary evaluation 
of radiological consequences for site selection of a national 
repository for radioactive wastes with FEMWATER, PAGAN, 
GENII, PRESTO CPG computer codes. Mateeva, M. (Byligarska 
Akademiya na Naukite, Sofia (Bulgaria). Inst. za Yadrena Izsled- 
vaniya i Yadrena Energetika); Boyadzhiev, A. Committee on the 
Use of Atomic Energy for Peaceful Purposes, Sofia (Bulgaria). 
1993. 248p. (in Bulgarian). (CONF-9304245—: Seminar on mathe- 
matical models in nuclear safety and radiation protection, Sofia 
(Bulgaria), 7-8 Apr 1993). In Mathematical models in nuclear safety 
and radiation protection: Collection of papers. Order Number 
DE94622182. Source: OSTI; NTIS (US Sales Only); INIS. 

A methodology for assessment of radiological consequences as 
a result of radionuclide release from a waste repository and the 
appropriate software package are presented. The radiological con- 
sequences to the population and environment caused by the 
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release of Cs-137 (1000 Ci) and Am-241 (10 Ci) from a repository 
situated in a clay formation is made. The rate of the water flow into 
the disposal units is calculated using two-dimensional simulation 
with FEMWATER code. This information is used in calculations of 
the travel time between the bottom of the disposal unit and the wa- 
ter table, as well as of the source term and near-field transport by 
the PAGAN and GENII codes. PAGAN is used to caiculate the ra- 
dionuclide concentrations in the aquifer. The concentrations as a 
function of distance for two selected times are presented. 5 refs., 2 
figs. (author). 


14681 (INIS-mf—13847, pp. 11.1-11.6) Container storage of 
CANDU fuel: Ontario Hydro’s dry storage demonstration pro- 
gram. Sumar, R.N. (Ontario Hydro, Toronto, ON (Canada)); 
Armstrong, P.J.; Tulk, J.D.; Ribbans, D.J.; Freire-Canosa, J. Cana- 
dian Nuclear Society, Toronto, ON (Canada). 1990. 440p. 
(CONF-900621—: 30. annual conference of the Canadian Nuclear 
Association and the 11th annual conference of the Canadian Nu- 
clear Society, Toronto (Canada), 3-7 Jun 1990). In Proceedings of 
the 11th Annuai Conference of the Canadian Nuclear Society. Or- 
der Number DE94622014. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Each Ontario Hydro operating plant has bays or water pools 
large enough to handle about a decade’s used fuel. For the long 
term, however, dry storage is a practical alternative, especially for 
CANDU fuel with its low decay heat. The economic attractiveness 
of dry storage has long been recognized. Prospects improve if the 
same container can be used for transporting the fuel to its final 
destination without any need for repackaging. There are many en- 
gineering, scientific and licensing problems to be dealt with, but 
Ontario Hydro has made a start with its Dry Storage Demonstration 
Program. The long term goal of this program is to develop a con- 
tainer that can be used for storage, transportation, and disposal of 
used fuel. This paper describes the stages in the development of 
Ontario Hydro’s approach to dry storage. Efforts have converged 
on the concept of a Concrete Integrated Container. This is a self- 
contained, high-integrity structure designed to be loaded with fuel 
directly from the station pools, moved to a storage area and even- 
tually transported off-site to a final disposal facility. 5 refs., 4 tabs.., 
8 figs. 


14682 (INIS-mf-13847, pp. 11.15-11.23) Environment and 
safety assessment of the conceptual design of the used fuel 
disposal centre: Occupational radiological safety assessment 
and preliminary results. Zeya, M. (Ontario Hydro, Toronto, ON 
(Canada)); Petras, D. Canadian Nuclear Society, Toronto, ON 
(Canada). 1990. 440p. (CONF-900621-—: 30. annual conference of 
the Canadian Nuclear Association and the 11th annual conference 
of the Canadian Nuclear Society, Toronto (Canada), 3-7 Jun 1990). 
In Proceedings of the 11th Annual Conference of the Canadian 
Nuclear Society. Order Number DE94622014. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The Canadian concept for the disposal of used nuclear fuel 
waste is to immobilize and emplace i in a deep underground 
stable geologic formation. An occupational health and safety as- 
sessment for workers at the Used Fuel Disposal Centre (UFDC) 
forms an integral part of the preclosure environmental and safety 
assessment. The radiological risks associated with work activities 
at the UFDC were considered in this analysis. The initial work for 
the assessment consisted of collecting and collating applicable ex- 
perience and safe work practices from operating nuclear reactors 
and other relevant industries. Hazards from work activities were 
identified, and quantified and assessed risks compared with 
standards established at operating nuclear stations and other in- 
dustries. (Author) 16 refs., 7 tabs., 4 figs. 


14683 (INIS-mf-13850) Conference summaries. Canadian 
Nuclear Society, Toronto, ON (Canada). 1986. 433p. (CONF- 
8609350-: 2. international conference on nuclear waste 
management, Winnipeg (Canada), Sep 1986). Order Number 
DE94619759. Source: OSTI; NTIS (US Sales Only); INIS. 

This volume contains conference summaries of the international 
conference on radioactive waste management of the Canadian Nu- 
clear Society. Topics of discussion include: storage and disposal; 
hydrogeology and geochemistry; transportation; buffers and back- 
fill; public attitudes; tailings; site investigations and geomechanics; 
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concrete; economics; licensing; matrix materials and container de- 
sign; durability of fuel; biosphere modelling; radioactive waste 
processing; and, future options. 


14684 (INIS-mf-14199, pp. 389-396) Determination of pluto- 
nium in aqueous waste streams of the Juelich Research 
Center. Wenzel, U. (Forschungszentrum Juelich GmbH (Ger- 
many). Zentralabteilung Forschungsreaktoren und Kerntechnische 
Betriebe). Bundesministerium fuer Umwelt, Naturschutz und Reak- 
torsicherheit, Bonn (Germany); Bundesgesundheitsamt, Berlin 
(Germany). Inst. fuer Wasser-, Boden- und Lufthygiene. 1991. 
461p. (In German). (CONF-9010555—: Experts meeting on environ- 
mental radioactivity monitoring: Technical and organisational 
means for an optimised measurement of ambient radioactivity in 
the environment of nuclear facilities, Berlin (Germany), 24-26 Oct 
1990). In Eighth experts meeting on environmental radioactivity 
monitoring: Technical and organisational means for an optimised 
measurement of ambient radioactivity in the environment of nuclear 
facilities: Proceedings. Order Number DE94761132. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A procedure has been developed for the determination of Pu in 
aqueous waste streams of low specific radioactivity. The procedure 
comprises evaporation of the liquid to dryness, destruction of or- 
ganic compounds with fuming HCIO,, valency adjustment of Pu, 
extraction of Pu(IV) into TOA/Heptane, stripping with 1 M 
(NH4)2SO4, and measurements using scintillation and a- 
spectrometric techniques. The accuracy of the procedure depends 
on the yield of the Pu separation and the Pu counting rate and 
amounts to 5% for Pu-239/40 and 10% for Pu-241, assuming a 
specific activity of 50 Ba/g Total Solid Residue. The sensitivity lies 
at about 5 10-* Bq Pu-239/g TSR and 0.4 Bq Pu-241/g TSR. 
(orig.) 


14685 (IPNO-DRE-93-05) The concept of separation- 
transmutation and the management of radioactive wastes. 
Guillaumont, R. Paris-11 Univ., 91 - Orsay (France). Inst. de 
Physique Nucleaire. 1993. 14p. (in French). (CONF-930608-: 
Safewaste ‘93: the final disposal of nuclear waste, Avignon 
(France), 13-18 Jun 1993). Order Number DE94619769. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Alpha, beta and gamma radiation emitting radionuclide waste 
management problems are discussed, with particular attention to 
minor actinide separation. The impacts of waste separation- 
transmutation on the disposal of wastes and nuclear transmutation 
of actinides are discussed. (R.P.) 21 refs. 


14686 (JAERI-M—93-207) Uncertainty and sensitivity analy- 
sis using probabilistic system assessment code. 1: 
Application to PSACOIN Level 0 intercomparison. Honma, 
Toshimitsu (Japan Atomic Energy Research Inst., Tokai, Ibaraki 
(Japan). Tokai Research Establishment); Sasahara, Takashi. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Oct 1993. 4ip. (in 
Japanese). Order Number DE94753334. Source: OSTI; NTIS; INIS. 

This report presents the results obtained when applying the 
probabilistic system assessment code under development to the 
PSACOIN Level 0 intercomparison exercise organized by the Prob- 
abilistic System Assessment Code User Group in the Nuclear 
Energy Agency (NEA) of OECD. This exercise is one of a series 
designed to compare and verify probabilistic codes in the perfor- 
mance assessment of geological radioactive waste disposal 
facilities. The computations were performed using the Monte Carlo 
sampling code PREP and post-processor code USAMO. The sub- 
models in the waste disposal system were described and coded 
with the specification of the exercise. Besides the results required 
for the exercise, further additional uncertainty and sensitivity analy- 
ses were performed and the details of these are also included. 
(author). 


14687 (Juel-2782) Measurements of mechanical properties 
of crushed salt and considerations on the semihydrostatic dis- 
posal technique for waste packages in deep boreholes. 
Feuser, W. Forschungszentrum Juelich GmbH (Germany). Inst. 
fuer Chemische Technologie; Technische Hochschule Aachen (Ger- 
many). Jun 1993. 112p. (in German). Order Number DE94758724. 
Source: OSTI; NTIS (US Sales Only); INIS. 





The semihydrostatic disposal technique for waste packages in 
unlined vertical boreholes in a salt repository envisages to emplace 
the packages undefined in the borehole and thereby embedding 
them totally in crushed salt backfill. For the analysis of the 
pressure distribution in the filled borehole it is assumed in the theo- 
retical model that the filling consisting of packages and crushed 
salt can be considered as a homogeneous medium approximately. 
Typical disposal parameters of crushed salt were measured. Nu- 
merical evaluations show that in the semihydrostatic model the 
maximum pressure in the borehole for a 400-l-waste-package does 
not exceed 110 kPa. (orig.) 


14688 (KCP-613-5334) Process waste assessment ap- 
proach, training and technical assistance for DOE contractors: 
FY93 report, ADS #35303C. Pemberton, S. Allied-Signal 
Aerospace Co., Kansas City, MO (United States). Kansas City Div. 
Mar 1994. 92p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00613. Order Number 
DE94008777. Source: OSTI; NTIS; INIS; GPO Dep. 

The Department of Energy (DOE) and its contractors are faced 
with a large waste management problem as are other industries. 
One of the tools used in a successful waste minimization pollution 
prevention (WMin/P2) program is a process waste assessment 
(PWA). The purpose of this project was to share the Kansas City 
Plant's (KCP’s) PWA expertise with other DOE personnel and DOE 
contractors. This consisted of two major activities: (1) The KCP’s 
PWA graded approach methodology was modified with the assis- 
tance of DOE/Defense Program’s laboratories, and (2) PWA 
training and technical assistance were provided to interested DOE 
personnel and DOE contractors. This report documents the FY93 
efforts, lesson learned, and future plans for both PWA-related ac- 
tivities. 


14689 (KFK-5211) A triaxial measuring apparatus for the 
investigation of the consolidation behaviour of crushed salt. 
Korthaus, E.; Schwarzkopf, W. Kernforschungszentrum Karlsruhe 
GmbH (Germany). Inst. fuer Nukleare Entsorgungstechnik. Jul 
1993. 35p. (In German). Order Number DE94756428. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A triaxial testing apparatus has been developed for the investiga- 
tion of the consolidation behaviour of crushed salt which plays an 
important role as a backfill material in German disposal plant con- 
cepts. The apparatus has a cubic testing volume of 250 mm side 
length and is designed for a maximum pressure loading of 35 
MPa. The stress loading of the test material and the measurement 
of the strains are performed independently in the 3 spatial direc- 
tions witth the aid of 6 hydraulic pressure pads mounted at the 
walls of the testing volume. The pressure pads are made of stain- 
less steel sheets. They are replaced for each new experiment. The 
hydraulic device for the supply of the pressure pads is primarily 
designed for pressure controlled experiments (creep tests), but dis- 
placement controlled tests can be performed too. The amounts of 
hydraulic liquid supplied to the pressure pads are registrated with 
high accuracy, such that very low consolidation rates can be mea- 
sured as they are expected to occur in nuclear waste repositories 
in salt formations (about 10~-%/s). An additional technique for the 
measurement of the stain rates is installed and is being tested. 
Here the central deformation of the pressure pads is registrated 
with the aid of 6 inductive linear displacement gages. Several tests 
performed at room temperature have demonstrated the functioning 
of the apparatus. It is reported about the results of measurements 
of the time dependent consolidation and deformation at various 
hydrostatic and deviatoric stress states (3 - 17 MPa) and at consol- 
idation rates comparable to repository conditions. First tests 
performed at elevated temperatures (150 C) have shown that due 
to the presence of adsorbed water in the test material the unpro- 
tected pressure pads are rapidly attacked by brine corrosion and 
get untight. Experiments with a corrosion protection for the pres- 
sure pads are under way. (orig/HP) 


14690 (KURRI-TR-375) Proceedings of the specialists’ 
meeting on radioactive wastes management. Higashi, Kunio 
(Kyoto Univ. (Japan). Faculty of Engineering); Shimoura, Kazukuni 
(eds.). Kyoto Univ., Kumatori, Osaka (Japan). Research Reactor 
Inst. May 1993. 87p. (in Japanese). (CONF-9211297-: Specialists’ 
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Meeting on Radioactive Waste Management, Kumatori (Japan), 25- 
26 Nov 1992). Order Number DE94753400. Source: OSTI; NTIS; 
INIS. 

The Specialist Research Meeting on the Radioactive Waste 
Management was held in the Research Reactor Institute, Kyoto 
University on November 25-26, 1992. This meeting has been held 
annually in these several years. The meeting has covered the 
topics related to both of high and low level wastes. This report con- 
tains the proceedings of the research meeting. (J.P.N.). 


14691 (LA-12411-SR) Status report on ESF-related proto- 
type testing. Oliver, R.D.; Kalia, H.N. (comps.). Los Alamos 
National Lab., NM (United States). Dec 1992. 316p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. Order Number DE94008703. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This report provides information on the Prototype Testing per- 
formed in the G-Tunnel on the Nevada Test Site by the Yucca 
Mountain Project form April 1988 to November 1989. The Testing 
Program was implemented to ensure that the Exploratory Shaft Fa- 
cility (ESF) tests can be completed in the time available and to 
develop instruments, equipment, and procedures so the ESF tests 
can collect reliable and representative site characterization data. 
This report summarizes the ESF prototype tests and presents pre- 
liminary results. 


14692 (LA-12727-MS) A preliminary design study for im- 
proving performance in tomographic assays. Estep, R.J. Los 
Alamos National Lab., NM (United States). Mar 1994. 18p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. Order Number DE94008779. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The authors recently introduced the tomographic-gamma- 
scanner (TGS) method for assaying transuranic (TRU) waste and 
special nuclear material (SNM) in 55-gal drums. The TGS com- 
bines low-resolution emission and transmission tomography to 
obtain attenuation-corrected images of the radionuclide distribution 
inside a drum. In a low-resolution tomographic assay device, it is 
desirable to have as flat an efficiency profile as possible. Using 
computer simulations, they have demonstrated that a flat response 
in the vertical direction can be obtained by using a diamond- 
shaped collimator, and that this flatness of response translates into 
improved assay accuracy. Similarly, they have shown that the use 
of a continuous-motion scan protocol reduces horizontal efficiency 
variations. 


14693 (LA-12757-M) Los Alamos Waste Management Cost 
Estimation Model: Final report: Documentation of waste man- 
agement process, development of Cost Estimation Model, and 
model reference manual. Matysiak, L.M.; Burns, M.L. Los Alamos 
National Lab., NM (United States). Mar 1994. 131p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. Order Number DE94008782. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This final report completes the Los Alamos Waste Management 
Cost Estimation Project, and includes the documentation of the 
waste management processes at Los Alamos National Laboratory 
(LANL) for hazardous, mixed, low-level radioactive solid and 
transuranic waste, development of the cost estimation model and a 
user reference manual. The ultimate goal of this effort was to de- 
velop an estimate of the life cycle costs for the aforementioned 
waste types. The Cost Estimation Model is a tool that can be used 
to calculate the costs of waste management at LANL for the afore- 
mentioned waste types, under several different scenarios. Each 
waste category at LANL is managed in a separate fashion, accord- 
ing to Department of Energy requirements and state and federal 
regulations. The cost of the waste management process for each 
waste category has not previously been well documented. In partic- 
ular, the costs associated with the handling, treatment and storage 
of the waste have not been well understood. It is anticipated that 
greater knowledge of these costs will encourage waste generators 
at the Laboratory to apply waste minimization techniques to current 
operations. Expected benefits of waste minimization are a reduc- 
tion in waste volume, decrease in liability and lower waste 
management costs. 
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14694 (LA-UR-94-921) The Quality Council in the scientific 
arena. Day, J.L. (Los Alamos Technical Associates, Inc., NM 
(United States)); Gillespie, P.F.; Bolivar, S.L. Los Alamos National 
Lab., NM (United States). [1994]. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-940538-3: 48. annual quality congress, Las Vegas, NV 
(United States), 24-26 May 1994). Order Number DE94009358. 
Source: OSTI; NTIS; GPO Dep. 

Communication between 12 separate Los Alamos National Labo- 
ratory (Los Alamos) research-and-development organizations (9 
located in Los Alamos, NM, and 3 located in different areas of the 
United States) performing work on Los Alamos Yucca Mountain 
Site Characterization Project (YW or the Project) have improved 
significantly since the Los Alamos YNT Quality. Council was 
tonned in 1991. The Quality Council has also been instrumental in 
improving communications between Los Alamos scientists and the 
Los Alamos quality assurance (QA) organization and between Los 
Alamos YNT and the US Department of Energy (DOE) manage- 
ment. This paper describes the evolution of Los Alamos YNT’s 
Quality Council and the resulting benefits. 


14695 (LA-UR-94-925) Selenite transport in unsaturated 
tuff from Yucca Mountain. Conca, J.L. (Washington State Univ., 
Richland, WA (United States)); Triay, |.R. Los Alamos National 
Lab., NM (United States). [1994]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-940553-31: International high-level radioactive waste man- 
agement conference, Las Vegas, NV (United States), 22-26 May 
1994). Order Number DE94009360. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Direct measurements of unsaturated selenite retardation coeffi- 
cients and unsaturated hydraulic conductivity were obtained on two 
tuff samples from Yucca Mountain using the UFA™ technology. The 
retardation factor for the selenite species was only 2.5 in both 
Yucca Mountain vitric member at 62.6% saturation and zeolitized 
nonwelded tuff from G-tunnel at 52.8% saturation with respect to 
J-13 well water from the Nevada Test Site contaminated with sele- 
nium at 1.31 mg/l (ppm). In batch tests on the same material using 
1.2 mg/l (ppm), the average Kz was determined to be 13, giving 
retardation factors higher than the UFA column breakthrough tests 
by an order of magnitude. The difference could result from prefer- 
ential flow paths in the UFA column as might occur in the field or 
differences in residence times between the two types of test. The 
unsaturated hydraulic conductivities during the experiments were 
2.49 x 10-® cm/s for the Yucca Mountain vitric member and 1.16 
x 10-® cms for the zeolitized nonweided tuff. 


14696 (LA-UR-94-1042) Waste minimization in the Los 
Alamos Medical Radioisotope Program. Taylor, W.A.; Jamriska, 
D.J.; Hamilton, V.T.; Heaton, R.C.; Phillips, D.R.; Staroski, R.C.; 
Garcia, J.B.; Garcia, J.G.; Ott, M.A. Los Alamos National Lab., NM 
(United States). [1994]. 14p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
940401-3: international conference on methods and applications 
of radioanalytical chemistry, Kona, HI (United States), 10-16 Apr 
1994). Order Number DE94009336. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Since the mid-1970s the Los Alamos Medical Radioisotope Pro- 
gram has been irradiating target materials to produce and recover 
radioisotopes for applications in medicine, environmental science, 
biology, physics, materials research, and other disciplines where 
radiotracers find utility. By necessity, the chemical processing of 
targets and the isolation of radioisotopes generates radioactive 
waste materials. Recent years have brought pressure to discon- 
tinue the use of hazardous materials and to minimize radioactive 
waste volumes. Substantial waste reduction measures have been 
introduced at the irradiation facility, in processing approaches, and 
even in the ways the product isotopes are supplied to users. 


14697 (LA-UR-94-1056) The Controlled-Air Incinerator at 
Los Alamos. Newmyer, J.N. Los Alamos National Lab., NM 
(United States). [1994]. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9404126-1: Mixed waste thermal treatment symposium, Denver, 


CO (United States), 12-14 Apr 1994). Order Number DE94009334. 
Source: OSTI; NTIS; GPO Dep. 
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The Controlled-Air Incinerator (CAI) at Los Alamos is being mod- 
ified and upgraded to begin routine operations treating low-level 
mixed waste (LLMW), radioactively contaminated polychlorinated 
biphenyl (PCB) wastes, low-level liquid wastes, and possibly 
transuranic (TRU) wastes. This paper describes those modifica- 
tions. Routine waste operations should begin in late FY95. 


14698 (LA-UR-94-1084) Induced structural radioactivity 
inventory analysis of the base case aqueous ATW reactor con- 
cept. Bezdecny, J.A. (Wisconsin Univ., Madison, Wi (United 
States)); Henderson, D.L.; Sailor, W.C. Los Alamos National Lab.., 
NM (United States). [1993]. 6p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-930913—47: Global '93: future nuclear systems - emerging 
fuel cycles and waste disposal options, Seattle, WA (United 
States), 12-17 Sep 1993). Order Number DE94009328. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The purpose of the Los Alamos National Laboratory Accelerator 
Transmutation of Nuclear Waste (ATW) project is the substantial 
reduction in volume of this country’s long-lived high-level radioac- 
tive waste in a safe and energy efficient manner. An evaluation of 
the Accelerator Transmutation of Nuclear Waste concept has four 
aspects; material balance, energy balance, performance and cost. 
An evaluation of the material balance compares the amount of 
long-lived high-level waste transmuted with the amount and type of 
waste created in the process. One component of the material bal- 
ance is the activation of structural materials over the lifetime of the 
transmutation reactor. An activation analysis has been performed 
on four structure regions of the reaction vessel: the tungsten tar- 
get; the lead target and annulus; the Zircalloy and aluminum tubing 
carrying the actinide slurry and; the stainless steel tank. 


14699 (ORNL-6783) Performance assessment for continu- 
ing and future operations at Solid Waste Storage Area 6. Oak 
Ridge National Lab., TN (United States). Feb 1994. 671p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE94009841. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This radiological performance assessment for the continued dis- 
posal operations at Solid Waste Storage Area 6 (SWSA 6) on the 
Oak Ridge Reservation (ORR) has been prepared to demonstrate 
compliance with the requirements of the US DOE. The analysis of 
SWSA 6 required the use of assumptions to supplement the avail- 
able site data when the available data were incomplete for the 
purpose of analysis. Results indicate that SWSA 6 does not 
presently meet the performance objectives of DOE Order 5820.2A. 
Changes in operations and continued work on the performance 
assessment are expected to demonstrate compliance with the per- 
formance objectives for continuing operations at the Interim Waste 
Management Facility (IWMF). All other disposal operations in 
SWSA 6 are to be discontinued as of January 1, 1994. The dis- 
posal units at which disposal operations are discontinued will be 
subject to CERCLA remediation, which will result in acceptable 
protection of the public health and safety. 


14700 (ORNV/ER-182) Best management practices plan 
for environmental monitoring in Waste Area Grouping 6 at Oak 
Ridge National Laboratory, Oak Ridge, Tennessee. Oak Ridge 
National Lab., TN (United States); Gilbert/Commonwealth, Inc., Oak 
Ridge, TN (United States). Feb 1994. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE94009496. Source: OSTI; NTIS; INIS; GPO Dep. 

This Best Management Practices (BMP) Plan has been devel- 
oped as part of the environmental monitoring program at Waste 
Area Grouping (WAG) 6. The BMP Plan describes the require- 
ments for personnel training, spill prevention and control, 
environmental compliance, and sediment/erosion control as they 
relate to environmental monitoring activities and installation of Mon- 
itoring Station 4 at WAG 6. 


14701 (ORNL/ER-192) Waste management plan for envi- 
ronmental monitoring in Waste Area Grouping 6 at Oak Ridge 
National Laboratory, Oak Ridge, Tennessee. Oak Ridge National 
Lab., TN (United States). Environmental Restoration Div.; H and R 
Technical Associates, Oak Ridge, TN (United States). Mar 1994. 
52p. Sponsored by USDOE, Washington, DC (United States). DOE 





Contract AC05-840R21400. Order Number DE94010028. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The main purpose of this Waste Management Pian is to identify 
the waste that is expected to be generated in connection with the 
surface and groundwater monitoring at Waste Area Grouping 6 and 
to indicate the method of disposal. Another purpose of this plan is 
to identify the organization, responsibilities, and administrative con- 
trols that will be followed to ensure proper handling of the waste. 
The WAG 6 environmental monitoring project consists of a prepara- 
tion phase and a monitoring phase. During the preparation phase, 
6 new wells and 9 piezometers will be installed, 15 wells that have 
not been used recently will be redeveloped, and a surface water 
monitoring station will be constructed. The monitoring phase will 
include sampling of groundwater and surface water. The ground- 
water monitoring program will include 19 downgradient wells, 11 
upgradient wells, and 15 wells located in the interior of the WAG 6 
area. The current program calls for upgradient wells to be sampled 
semiannually for the contaminants of concern listed in Table 1 and 
geochemical parameters. The downgradient and interior wells will 
be sampied and analyzed quarterly for contaminants of concern 
and geochemical parameters. The surface water monitoring pro- 
gram will include samples from 12 monitoring sites. Samples will 
be taken following storm events and analyzed for radionuclides, to- 
tal suspended solids, volatiles, and geochemical parameters. 


14702 (ORNL/ER-200) Meteorological Monitoring Sampling 
and Analysis Plan for Environmental Monitoring in Waste Area 
Grouping 6 at Oak Ridge National Laboratory, Oak Ridge, Ten- 
nessee. Oak Ridge National Lab., TN (United States); CDM 
Federal Programs Corp., Oak Ridge, TN (United States). Dec 
1993. 62p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE94009504. Source: OSTI; NTIS; INIS; GPO Dep. 

This Sampling and Analysis Plan addresses meteorological 
monitoring activities that will be conducted in support of the Envi- 
ronmental Monitoring Pian for Waste Area Grouping (WAG) 6. 
WAG 6 is a shallow-burial land disposal facility for low-level ra- 
dioactive waste at the Oak Ridge National Laboratory (ORNL). 
Meterological monitoring of various climatological parameters (eg., 
temperature, wind speed, humidity) will be collected by instruments 
installed at WAG 6. Data will be recorded electronically at frequen- 
cies varying from 5-min intervals to 1-h intervals, dependent upon 
parameter. The data will be downloaded every 2 weeks, evaluated, 
compressed, and uploaded into a WAG 6 data base for subse- 
quent use. The meteorological data will be used in water balance 
calculations in support of the WAG 6 hydrogeological model. 


14703 (ORNL/ER-220) Geophysical survey work plan for 
White Wing Scrap Yard (Waste Area Grouping 11) at Oak Ridge 
National Laboratory, Oak Ridge, Tennessee. Oak Ridge National 
Lab., TN (United States); CDM Federal Programs Corp., Oak 
Ridge, TN (United States). Feb 1994. 33p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO5-840R21400. 
Order Number DE94009491. Source: OSTI; NTIS; iNIS; GPO Dep. 

The White Wing Scrap Yard, located on the U.S. Department of 
Energy's Oak Ridge Reservation, served as an aboveground stor- 
age and disposal area for contaminated debris and scrap from the 
Oak Ridge K-25 Site, the Oak Ridge Y-12 Plant, and the Oak 
Ridge National laboratory. The site is believed to have been active 
from the early 1950s until the mid-1960s. A variety of materials 
were disposed of at the site, including contaminated steel tanks 
and vehicles. As an interim corrective action, a surface debris re- 
moval effort was initiated in November 1993 to reduce the potential 
threat to human health and the environment from the radionuclide- 
contaminated debris. Following this removal effort, a geophysical 
survey will be conducted across the site to locate and determine 
the lateral extent of buried nonindigenous materials. This survey 
will provide the data necessary to prepare a map showing areas of 
conductivity and magnetic intensity that vary from measured back- 
ground values. These anomalies represent potential buried 
materials and therefore can be targeted for further evaluation. This 


work plan outlines the activities necessary to conduct the geophys- 
ical survey. 


14704 


(ORNL/ER-223) Characterization of Secondary Solid 
Wastes in Trench Water in Waste Area Grouping 6 at Oak 
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Ridge National Laboratory, Oak Ridge, Tennessee. Taylor, P.A.; 
Kent, T.E. Oak Ridge National Lab., TN (United States). Feb 1994. 
27p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. Order Number DE94009494. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This project was undertaken to demonstrate that new liquid 
waste streams, generated as a consequence of closure activities at 
Waste Area Grouping (WAG) 6 and other sites, can be treated at 
the existing wastewater treatment facilities at Oak Ridge National 
Laboratory (ORNL) to meet discharge requirements without pro- 
ducing hazardous secondary solid wastes. Previous bench and 
pilot-scale treatability studies have shown that ORNL treatment op- 
erations will adequately remove the contaminants and that the 
secondary solid wastes produced were not hazardous when treat- 
ing water from two trenches in WAG 6. This study used WAG 6 
trench water spiked with the minimum concentration of Toxicity 
Characteristics Leaching Procedure (TCLP) constituents (chemicals 
that can make a waste hazardous) found in any groundwater sam- 
ples at ORNL. The Wastewater Treatment Test Facility (WTTF), a 
0.5 L/min pilot plant that simulates the treatment capabilities of the 
Process Waste Treatment Plant (PWPT) and Nonradiological 
Wastewater Treatment Plant (NRWTP), was used for this test. This 
test system, which is able to produce secondary wastes in the 
quantities necessary for TCLP testing, was operated for a 59-d test 
period with a minimum of problems and downtime. The pilot plant 
operating data verified that WAG 6 trench waters, spiked with the 
minimum concentration of TCLP contaminants measured to date, 
can be treated at the PWTP and NRWTP to meet current dis- 
charge limits. The results of the TCLP analysis indicated that none 
of the secondary solid wastes produced during the treatment of 
these wastewaters will be considered hazardous as defined by the 
Resource Conservation and Recovery Act. 


14705 (ORNL/M-3183) Active sites environmental monitor- 
ing program: Annual report FY 1992. Morrissey, C.M.; Ashwood, 
T.L.; Hicks, D.S. Oak Ridge National Lab., TN (United States). Apr 
1994. 64p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE94010119. Source: OSTI; NTIS; INIS; GPO Dep. 

Environmental Sciences Division Publication No. 4002. 

This report summarizes the activities of the Active Sites Environ- 
mental Monitoring Program (ASEMP) at ORNL from October 1991 
through September 1992. Solid Waste Operations and the Environ- 
mental Sciences Division established ASEMP in 1989 to provide 
early detection and performance monitoring at active low-level 
waste (LLW) disposal sites in Solid Waste Storage Area (SWSA) 6 
and transuranic (TRU) waste storage sites in SWSA 5 as required 
by Chapter 2 and 3 of US Department of Energy Order 5820.2A. 
The Interim Waste Management Facility (IWMF) began operation in 
December 1991. Monitoring results from the tumulus and IWMF 
disposal pads continue to indicate that no LLW is leaching from the 
storage vaults. Storm water falling on the IWMF active pad was 
collected and transported to the Process Waste Treatment Plant 
while operators awaited approval of the National Pollutant Dis- 
charge Elimination System (NPDES) permit. Several of the recent 
samples collected from the active IWMF pad had pH levels above 
the NPDES limit of 9.0 because of alkali leached from the con- 
crete. The increase in gross beta activity has been slight; only 1 of 
the 21 samples collected contained activity above the 5.0 Ba/L ac- 
tion level. Automated sample-collection and flow-measurement 
equipment has been installed at IWMF and is being tested. The 
flume designed to electronically measure flow from the IWMF pads 
and underpads is too large to be of practical value for measuring 
most flows at this site. Modification of this system will be neces- 
sary. A CO2 bubbler system designed to reduce the pH of water 
from the pads is being tested at IWMF. 


14706 (ORNL/TM-12432) Task analysis for the single-shell 
Tank Waste Retrieval Manipulator System. Draper, J.V. Oak 
Ridge National Lab., TN (United States). Mar 1993. 133p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE94010092. Source: OSTI; 
NTIS; GPO Dep. 

This document describes a task analysis for the Tank Waste Re- 
trieval Manipulator System. A task analysis is a formal method of 
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examining work that must be done by the operators of human- 
machine systems. The starting point for a task analysis is the 
mission that a human-machine system must perform, and the end- 
ing point is a list of requirements for human actions and the 
displays and controls that must be provided to support them. The 
task analysis approach started with a top-down definition of the 
steps in a tank retrieval campaign. It started by dividing a waste re- 
trieval campaign for one single-shell tank into the largest logical 
components (mission phases), then subdivided these into sec- 
ondary components (sub functions), and then further subdivided 
the secondary components into tertiary units (tasks). Finally, the 
tertiary units were divided into potentially observable operator be- 
haviors (task elements). In the next stage of the task analysis, the 
task elements were evaluated by completing an electronic task 
analysis form patterned after one developed by the Nuclear Regu- 
latory Commission for task analysis of nuclear power plant control 
rooms. In the final stage, the task analysis data base was used in 
a bottom-up approach to develop clusters of controls and displays 
called panel groups and to prioritize these groups for each sub- 
function. Panel groups are clusters of functionally related controls 
and displays. Actual control panels will be designed from panel 
groups, and panel groups will be organized within workstations to 
promote efficient operations during retrieval campaigns. 


14707 (ORNL/TM-—12638) Liquid low-level waste generation 
projections for ORNL in 1993. DePaoli, S.M. Oak Ridge National 
Lab., TN (United States). Apr 1994. 32p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE94010118. Source: OSTI; NTIS; INIS; GPO Dep. 

Liquid low-level waste (LLLW) is generated by various programs 
and projects throughout Oak Ridge National Laboratory (ORNL). 
These wastes are collected in underground collection tanks, bottles, 
and trucks; they are then neutralized with sodium hydroxide and 
treated for volume reduction at the ORNL evaporator facility. This 
report presents historical and projected data concerning the volume 
and characterization of LLLW, prior to and after evaporation. Stor- 
age space for projected waste generation is also discussed. 


14708 (ORNL/TM-12656) A literature review of mixed 
waste components: Sensitivities and effects upon solidifica- 
tion/stabilization in cement-based matrices. Mattus, C.H.; 
Gilliam, T.M. Oak Ridge National Lab., TN (United States). Mar 
1994. 118p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE94009523. Source: OSTI; NTIS; INIS; GPO Dep. 

The US DOE Oak Ridge Field Office has signed a Federal Facil- 
ity Compliance Agreement (FFCA) regarding Oak Ridge 
Reservation (ORR) mixed wastes subject to the land disposal 
restriction (LDR) provisions of the Resource conservation and Re- 
covery Act. The LDR FFCA establishes an aggressive schedule for 
conducting treatability studies and developing treatment methods 
for those ORR mixed (radioactive and hazardous) wastes listed in 
Appendix B to the Agreement. A development, demonstration, test- 
ing, and evaluation program has been initiated to provide those 
efforts necessary to identify treatment methods for all of the wastes 
that meet Appendix B criteria. The program has assembled project 
teams to address treatment development needs in a variety of ar- 
eas, including that of final waste forms (i.e., stabilization/ 
solidification processes). A literature research has been performed, 
with the objective of determining waste characterization needs to 
support cement-based waste-form development. The goal was to 
determine which waste species are problematic in terms of consis- 
tent production of an acceptable cement-based waste form and at 
what concentrations these species become intolerable. The report 
discusses the following: hydration mechanisms of Portland cement; 
mechanisms of retardation and acceleration of cement set-factors 
affecting the durability of waste forms; regulatory limits as they ap- 
ply to mixed wastes; review of inorganic species that interfere with 
the development of cement-based waste forms; review of radioac- 
tive species that can be immobilized in cement-based waste forms; 
and review of organic species that may interfere with various 
waste-form properties. 


14709 


(ORNL/TM-12687) Liquid and Gaseous Waste Oper- 
ations Department Annual Operating Report, CY 1993. Maddox, 
J.J.; Scott, C.B. Oak Ridge National Lab., TN (United States). Feb 
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1994. 108p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE94008561. Source: OSTI; NTIS; INIS; GPO Dep. 

This report summarizes the activities of the waste management 
operations section of the liquid and gaseous waste operations de- 
partment at ORNL for 1993. The process waste, liquid low-level 
waste, gaseous waste systems activities are reported, as well as 
the low-level waste solidification project. Upgrade activities is the 
various waste processing and treatment systems are summarized. 
A maintenance activity overview is provided, and program manage- 
ment, training, and other miscellaneous activities are covered. 


14710 (ORNL/TM-12722) Radionuclides in shallow ground- 
water at Solid Waste Storage Area 5 North, Oak Ridge National 
Laboratory. Ashwood, T.L.; Marsh, J.D. Jr. Oak Ridge National 
Lab., TN (United States). Apr 1994. 67p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO05-840R21400. 
Order Number DE94009862. Source: OSTI; NTIS; INIS; GPO Dep. 

Environmental Sciences Division Publication No. 4264. 

This report presents a compilation of groundwater monitoring 
data from Solid Waste Storage Area (SWSA) 5 North at Oak Ridge 
National Laboratory (ORNL) between November 1989 and Septem- 
ber 1993. Monitoring data were collected as part of the Active 
Sites Environmental Monitoring Program that was implemented in 
1989 in response to DOE Order 5820.2A. SWSA 5 North was es- 
tablished for the retrievable storage of transuranic (TRU) wastes in 
1970. Four types of storage have been used within SWSA 5 North: 
bunkers, vaults, wells, and trenches. The fenced portion of SWSA 
5 North covers about 3.7 ha (9 acres) in the White Oak Creek wa- 
tershed south of ORNL. The area is bounded by White Oak Creek 
and two ephemeral tributaries of White Oak Creek. Since 1989, 
groundwater has been monitored in wells around SWSA 5 North. 
During that time, elevated gross alpha contamination (reaching as 
high as 210 Ba/L) has consistently been detected in well 516. This 
well is adjacent to burial trenches in the southwest corner of the 
area. Water level measurements in wells 516 and 518 suggest that 
water periodically inundates the bottom of some of those trenches. 
Virtually all of the gross alpha contamination is generated by 
Curium 244 and Americium 241. A special geochemical investiga- 
tion of well 516 suggests that nearly all of the Curium 44 and 
Americium 241 is dissolved or associated with dissolved organic 
matter. These are being transported at the rate of about 2 m/year 
from the burial trenches, through well 516, to White Oak Creek, 
where Curium 244 has been detected in a few bank seeps. Con- 
centrations at these seeps are near detection levels (<1 Ba/L). 


14711 (PNL-8979-3) Waste Tank Safety Program: Annual 
status report for FY 1993, Task 3: Organic chemistry. Lucke, 
R.B.; Clauss, T.T.W.; Hoheimer, R.; Goheen, S.C. Pacific North- 
west Lab., Richland, WA (United States). Feb 1994. 128p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE94008666. Source: 
OSTI; NTIS; GPO Dep. 

This task supports the tank-vapor project, mainly by providing or- 
ganic analytical support and by analyzing Tank 241-C-103 (Tank 
C-103) vapor-space samples, collected via SUMMA™ canisters, by 
gas chromatography (GC) and GC/mass spectrometry (MS). In the 
absence of receiving tank-vapor samples, we have focused our ef- 
forts toward validating the normal paraffin hydrocarbon (NPH) 
sampling and analysis methods and preparing the SUMMA™ labo- 
ratory. All required milestones were met, including a report on the 
update of phase | sampling and analysis on August 15, 1993. This 
update described the work involved in preparing to analyze phase | 
samples (Appendix A). This report describes the analytical support 
provided by Pacific Northwest Laboratory (PNL)‘*) to the Hanford 
Tank Safety Vapor Program. 


14712 (PNL-8990) 1993 baseline solid waste management 
system description. Armacost, L.L.; Fowler, R.A.; Konynenbet, 
H.S. Pacific Northwest Lab., Richland, WA (United States). Feb 
1994. 104p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-76RL01830. Order Number 
DE94008735. Source: OSTI; NTIS; INIS; GPO Dep. 

Pacific Northwest Laboratory has prepared this report under the 
direction of Westinghouse Hanford Company. The report provides 





an integrated description of the system planned for managing Han- 
ford’s solid low-level waste, low-level mixed waste, transuranic 
waste, and transuranic mixed waste. The primary purpose of this 
document is to illustrate a collective view of the key functions 
planned at the Hanford Site to handle existing waste inventories, 
as well as solid wastes that will be generated in the future. By 
viewing this system as a whole rather than as individual projects, 
key facility interactions and requirements are identified and a better 
understanding of the overall system may be gained. The system is 
described so as to form a basis for modeling the system at various 
levels of detail. Model results provide insight into issues such as fa- 
cility capacity requirements, alternative system operating strategies, 
and impacts of system changes (ie., startup dates). This descrip- 
tion of the planned Hanford solid waste processing system: defines 
a baseline system configuration; identifies the entering waste 
streams to be managed within the system; identifies basic system 
functions and waste flows; and highlights system constraints. This 
system description will evolve and be revised as issues are re- 
solved, planning decisions are made, additional data are collected, 
and assumptions are tested and changed. Out of necessity, this 
document will also be revised and updated so that a documented 
system description, which reflects current system planning, is al- 
ways available for use by engineers and managers. It does not 
provide any results generated from the many alternatives that will 
be modeled in the course of analyzing solid waste disposal op- 
tions; such results will be provided in separate documents. 


14713 (PNL-9024) Russian research capabilities: Findings 
of site visits. Wester, D.W. Pacific Northwest Lab., Richland, WA 
(United States). Feb 1994. 88p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE94009459. Source: OSTI; NTIS; GPO Dep. 

In June 1993, a proposal was presented to the International En- 
vironmental Institute (IEl) in Kennewick, Washington, to establish 
cooperation and coordination to further pursue the interests of the 
United States of America and the Republic of Russia in the 


application and promotion of environmental technology; characteri- 
zation, treatment, handling, isolation, and disposal of hazardous 
and radioactive materials; conversion of defense sites to other pur- 


poses; and technology transfer, cooperative programs, joint 
technology development and contractual research. In response to 
this proposal, IE| and Pacific Northwest Laboratory (PNL) jointly 
provided funding to send Dr. Dennis W. Wester on a fact-finding 
mission to Novosibirsk, Moscow, and St. Petersburg, Russia. The 
trip covered a period of eight weeks, six of which were spent in 
Novosibirsk and adjoining or related cities and one of which was 
spent in each of Moscow and St. Petersburg. The general objec- 
tives of the trip were to establish a basis for cooperation between 
IE] and the Russian Academy of Sciences (RAS) for future coordi- 
nation of mutual interests and objectives such as technology 
acquisition, development, demonstration, application, and commer- 
cialization; use of capabilities and assets developed by the U.S. 
Department of Energy (DOE) and the RAS; and expediting of co- 
operative agreements, personnel exchanges, joint ventures and 
other contractual relationships. The particular objectives of this trip 
were to evaluate the capabilities of the RAS to satisfy the technol- 
ogy needs associated with the cleanup of the Hanford Site and 
similar sites in the U.S. and to evaluate the expediency of estab- 
lishing an IEI presence in Russia. 


14714 (PNL—9368) Aerosol and vapor characterization of 
Tank 241-C-103: Data report for in-tank OVS samples obtained 
December 2, 1993: Waste Tank Safety Program. Ligotke, M.W. 
(and others); Clauss, T.R.; Fruchter, J.S. Pacific Northwest Lab., 
Richland, WA (United States). Mar 1994. 33p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RLO1830. Order Number DE94009461. Source: OSTI; NTIS; 
GPO Dep. 

Waste tank vapor space samples for a flammability analysis and 
characterization were obtained from Tank 241-C-103, referred to as 
C-103, in early December 1993. The purpose of this report is to 
describe the analytical results of these samples and the resulting 
concentration of nominal paraffin hydrocarbons (NPH) in the tank 
vapor space. Past reports of a thick fog in the vapor space of C- 
103 led to a concern that an NPH fog could supply fuel to the 
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vapor space in a form that could not be resolved ability measure- 
ment procedures. The scope of this study was to utilize a 
previously validated method to determine actual NPH concentra- 
tions. In this method, NPH samples were collected in multi-layer 
aerosol/vapor sorbent tubes inserted into the tank vapor space and 
analyzed by gas chromatography/mass spectrometry. 


14715 (PNL-9408) Statistical evaluations of current sam- 
pling procedures and incomplete core recovery. Heasier, P.G. 
(Pacific Northwest Lab., Richland, WA (United States)); Jensen, L. 
Pacific Northwest Lab., Richland, WA (United States). Mar 1994. 
22p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94009878. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This document develops two formulas that describe the effects of 
incomplete recovery on core sampling results for the Hanford 
waste tanks. The formulas evaluate incomplete core recovery from 
a worst-case (i.e.,biased) and best-case (i.e., unbiased) perspec- 
tive. A core sampler is unbiased if the sample material recovered 
is a random sample of the material in the tank, while any sampler 
that preferentially recovers a particular type of waste over others is 
a biased sampler. There is strong evidence to indicate that the 
push-mode sampler presently used at the Hanford site is a biased 
one. The formulas presented here show the effects of incomplete 
core recovery on the accuracy of composition measurements, as 
functions of the vertical variability in the waste. These equations 
are evaluated using vertical variability estimates from previously 
sampled tanks (B110, U110, C109). Assuming that the values of 
vertical variability used in this study adequately describes the Han- 
ford tank farm, one can use the formulas to compute the effect of 
incomplete recovery on the accuracy of an average constituent es- 
timate. To determine acceptable recovery limits, we have assumed 
that the relative error of such an estimate should be no more than 
20%. 


14716 (PNL-9423) Mitigation of Tank 241-SY-101 by pump 
mixing: Results of testing phases A and B. Allemann, R.T. (Pa- 
cific Northwest Lab., Richland, WA (United States)); Antoniak, Z.1.; 
Chvala, W.D.; Friley, J.R.; Gregory, W.B.; Hudson, J.D.; Michener, 
T.E.; Panisko, F.E.; Stewart, C.W.; Wise, B.M.; Efferding, L.E.; 
Fadeff, J.G.; Irwin, J.J.; Kirch, N.WPacific Northwest Lab., Rich- 
land, WA (United States). Mar 1994. 1385p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94009843. Source: OSTI; NTIS; GPO Dep. 

A spare mixing pump from the Hanford Grout Program was in- 
stalled in Hanford double-sheil waste Tank 241-SY-101 on July 3, 
1993, after being modified to take advantage of waste stratification. 
It was anticipated that pump mixing would prevent large episodic 
flammable gas releases that had been occurring about every 100- 
150 days. A cautious initial test plan, called Phase A, was run to 
find how the pump and tank would behave in response to very 
brief and gentle pump operation. No large gas releases were trig- 
gered, and the pump performed well except for two incidents of 
nozzle plugging. On October 21, 1993, the next test series, Phase 
B, began, and the pump was applied more aggressively to mix the 
tank contents and mitigate uncontrolled gas releases. Orienting the 
pump in new directions released large volumes of gas and reduced 
the waste level to a near-record low. Results of the entire period 
from pump installation to the end of Phase B on December 17, 
1993, are presented in detail in this document. Though long-term 
effects require further evaluation, we conclude from these data that 
the jet mixer pump is an effective means of controlling flammable 
gas release and that it has met the success criteria for mitigation in 
this tank. 


14717 (PNL-SA-22529) Database for waste glass composi- 
tion and properties. Peters, R.D. (Pacific Northwest Lab., 
Richland, WA (United States)); Chapman, C.C.; Mendel, J.E.; 
Williams, C.G. Pacific Northwest Lab., Richland, WA (United 
States). Sep 1993. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO06-76RL01830. (CONF-930906— 
19: '93 international conference on nuclear waste management 
and environmental remediation, Prague (Czech Republic), 5-11 
Sep 1993). Order Number DE94004298. Source: OSTI; NTIS; 
INIS; GPO Dep. 
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A database of waste glass composition and properties, called 
PNL Waste Glass Database, has been developed. The source of 
data is published literature and files from projects funded by the 
US Department of Energy. The glass data have been organized 
into categories and corresponding data files have been prepared. 
These categories are glass chemical composition, thermal proper- 
ties, leaching data, waste composition, glass radionuclide 
composition and crystallinity data. The data files are compatible 
with commercial database software. Glass compositions are linked 
to properties across the various files using a unique glass code. 
Programs have been written in database software language to per- 
mit searches and retrievals of data. The database provides easy 
access to the vast quantities of glass compositions and properties 
that have been studied. It will be a tool for researchers and others 
investigating vitrification and glass waste forms. 


14718 (PNL-SA-23649) R&D prioritization and resource 
management for technology selection. Quadrel, M.J.; Fowler, 
K.M. Pacific Northwest Lab., Richland, WA (United States). [1994]. 
11p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. (CONF-940225-65: Waste manage- 
ment '94, Tucson, AZ (United States), 27 Feb - 3 mar 1994). Order 
Number DE94008051. Source: OSTI; NTIS; GPO Dep. 

This paper presents a decision approach, and associated 
computer software tools, for prioritizing and selecting among tech- 
nology development activities. The approach elicits and then 
summarizes technology development preferences from stakehok- 
ers, and then integrates preferences into a set of funding 
recommendations. By formalizing the technology review process, 
the decision approach builds consensus and clarifies the basis for 
final budget decisions. The software development was conducted 
jointly by Pacific Northwest Laboratory and Decisions Science As- 
sociates, Incorporated. The Underground Storage Tank Integrated 
Demonstration funded the task; however, the approach should also 
be valuable to the US Department of Energy Office of Technology 
Development, the Office of Waste Management, and the Office of 
Environmental Restoration. 


14719 (RFP-4827) A “zero waste” coolant management 
strategy. Kennicott, M.A. EG and G Rocky Flats, Inc., Golden, CO 
(United States). [1994]. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC34-90DP62349. (CONF- 
940499-3: Federal environmental restoration and waste 
minimization conference and exhibition, New Orleans, LA (United 
States), 25-29 Apr 1994). Order Number DE94009480. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In June of 1992 the Waste Minimization Program at Rocky Flats 
Plant (RFP) began a study to determine the best methods of man- 
aging water-based industrial metalworking fluids in the plant's Tool 
Manufacturing Shop. The shop was faced with the challenge of 
managing fluids that could no longer be disposed of in the tradi- 
tional manner, through the plant's liquid process waste drains, due 
to a problem they, were having causing in the Liquid Waste Opera- 
tions Evaporator. The study's goal was to reduce the waste 
coolants being generated and to reduce worker exposure to a seri- 
ous health risk. Results of this study and those of a subsequent 
study to determine relative compatibilities of various coolants and 
metals, led to the application of a “zero waste” machine coolant 
management program. This program is currently saving the gener- 
ation of 10,000 gallons of liquid waste annually, has eliminated 
worker exposure to harmful bacteria and biocides, and should re- 
sult in extended machine tool life, increased product quality, fewer 
rejected parts, and decreases labor costs. 


14720 


(RHO-CD-278) The alleged 231-Z discharge of plu- 
tonium to the 216-Z-19 Ditch, February 1977. Wheeler, R.E. 
Rockwell International Corp., Richland, WA (United States). Rock- 


well Hanford Operations. 15 Mar 1978. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RLO1830. Order Number DE94007904. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This report describes circumstances involved in the alleged 91.2 
grams of plutonium released to the 216-Z-19 Ditch from the 231-Z 
facility. The following areas were reviewed: 231-Z liquid waste data 
collected by Battelle-Northwest and Rockwell Hanford Operations 
(Rockwell); the sampling methods used by Battelle and Rockwell; 
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and operating conditions in the 231-Z and 234-5Z Buildings at the 
time of the alleged release. 


14721 (SAND-92-2333) The effect of sliding velocity on 
the mechanical response of an artificial joint in Topopah 
Spring Member tuft: Yucca Mountain Site Characterization 
Project. Olsson, W.A. Sandia National Labs., Albuquerque, NM 
(United States). Apr 1994. 25p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. Order 
Number DE94009248. Source: OSTI; NTIS; INIS; GPO Dep. 

A smooth artificial joint in Topopah Spring Member tuff was 
sheared at constant normal stress at velocities from 0 to 100 um/s 
to determine the velocity-dependence of shear strength. Two differ- 
ent initial conditions were used: (1) unprimed — the joint had been 
shear stress-free since last application of normal stress, and before 
renewed shear loading; and (2) primed — the joint had undergone a 
slip history after application of normal stress, but before the current 
shear loading. Observed steady-state rate effects were found to be 
about 3 times lager than for some other silicate rocks. These differ- 
ent initial conditions affected the character of the stress-slip curve 
immediately after the onset of slip. Priming the joint causes a peak 
in the stress-slip response followed by a transient decay to the 
steady-state stress, i.e., slip weakening. Slide-hokd-slide tests ex- 
hibit time-dependent strengthening. When the joint was subjected 
to constant shear stress, no slip was observed; that is, joint creep 
did not occur. One set of rate data was collected from a surface 
submerged in tap water, the friction was higher for this surface, but 
the rate sensitivity was the same as that for surfaces tested in the 
air-dry condition. 


14722 (SAND—93-0053) Regulatory issues for Waste Isola- 
tion Pilot Plant long-term compliance with U.S. Environmental 
Protection Agency 40 CFR 191B and 268. Anderson, D.R. (San- 
dia National Labs., Albuquerque, NM (United States)); Marietta, 
M.G.; Higgins, P.J. Jr. Sandia National Labs., Albuquerque, NM 
(United States). Oct 1993. 22p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. Order 
Number DE94008817. Source: OSTI; NTIS; INIS; GPO Dep. 

Before disposing of transuranic radioactive waste at the Waste 
Isolation Pilot Plant (WIPP), the United States Department of En- 
ergy (DOE) must evaluate compliance with long-term regulations of 
the United States Environmental Protection Agency (EPA), specifi- 
cally the Environmental Standards for the Management and 
Disposal of Spent Nuclear Fuel, High-Level and Transuranic 
Radioactive Wastes (40 CFR 191), and the Land Disposal Restric- 
tions (40 CFR 268) of the Hazardous and Solid Waste 
Amendments to the Resource Conservation and Recovery Act 
(RCRA). Sandia National Laboratories (SNL) is conducting iterative 
performance assessments (PAs) of the WIPP for the DOE to 
provide interim guidance while preparing for final compliance evalu- 
ations. This paper provides background information on the 
regulations, describes the SNL WIPP PA Departments approach to 
developing a defensible technical basis for consistent compliance 
evaluations, and summarizes the major observations and conclu- 
sions drawn from the 1991 and 1992 PAs. 


14723 (SAND-93-0054) Status of Waste Isolation Pilot 
Plant compliance with 40 CFR 191B, December 1992. Marietta, 
M.G.; Anderson, D.R. Sandia National Labs., Albuquerque, NM 
(United States). Oct 1993. 25p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. Order 
Number DE94008818. Source: OSTI; NTIS; INIS; GPO Dep. 
Before disposing of transuranic radioactive waste at the Waste 
Isolation Pilot Plant (WIPP), the US Department of Energy (DOE) 
must evaluate compliance with long-term regulations of the US En- 
vironmental Protection Agency (EPA). Sandia National Laboratories 
(SNL) is conducting iterative performance assessments (PAs) of the 
WIPP for the DOE to provide interim guidance while preparing for 
final compliance evaluations. This paper describes the 1992 prelim- 
inary comparison with Subpart B of the Environmental Standards 
for the Management and Disposal of Spent Nuclear Fuel, High- 
Level and Transuranic Radioactive Wastes (40 CFR 191), which 
regulates long-term releases of radioactive waste. Results of the 
1992 PA are preliminary, and cannot be used to determine compli- 
ance or noncompliance with EPA regulations because portions of 
the modeling system and data base are incomplete. Results are 





consistent, however, with those of previous iterations of PA, and 
the SNL WIPP PA Department has high confidence that compli- 
ance with 40 CFR 191B can be demonstrated. Comparison of 
predicted radiation doses from the disposal system also gives high 
confidence that the disposal system is safe for long-term isolation. 


14724 (SAND-93-2067C) Thermomechanical damage re- 
covery parameters for rocksalt from the Waste Isolation Pilot 
Plant. Brodsky, N.S. (RE/SPEC, Inc., Rapid City, SD (United 
States)); Munson, D.E. Sandia National Labs., Albuquerque, NM 
(United States). [1993]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
940642-1: 1. North American rock mechanics symposium, Austin, 
TX (United States), 1-3 Jun 1994). Order Number DE94006586. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Laboratory healing tests were conducted on specimens of intact 
WIPP salt that were predamaged by straining under constant 
strain-rate triaxial stress conditions at low confining pressure (0.5 
MPa) and near room temperature (25°C). Introduction of dilatant 
damage caused specimen volumes to increase and ultrasonic com- 
pressional wave velocities and amplitudes to decrease. Specimens 
were than loaded hydrostatically to 15 MPa at temperatures up to 
70°C. Under these conditions, damage was partially recovered and 
specimen volume and compressional wave characteristics ap- 
proached the values of the undamaged state. From these data, 
time constants and an activation energy were determined for the 
damage recovery process. The results have significant implications 
for sealing systems because they demonstrate that the healing pro- 
cess is quite rapid compared to the creep closure process. 


14725 (SAND—93-2090C) Probability distributions for pa- 
rameters of the Munson-Dawson salt creep model. Fossum, 
A.F. (RE/SPEC, Inc., Rapid City, SD (United States)); Pfeifle, T.W.; 
Meliegard, K.D.; Munson, D.E. Sandia National Labs., Albu- 


querque, NM (United States). [1993]. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-940642-2: 1. North American rock mechanics symposium, 


Austin, TX (United States), 1-3 Jun 1994). Order Number 
DE94006470. Source: OSTI; NTIS; INIS; GPO Dep. 

Stress-related probability distribution functions are determined for 
the random variable material model parameters of the Munson- 
Dawson multi-mechanism deformation creep model for salt. These 
functions are obtained indirectly from experimental creep data for 
clean salt. The parameter distribution functions will form the basis 
for numerical calculations to generate an appropriate distribution 
function for room closure. Also included is a table that gives the 
values of the parameters for individual specimens of clean salt un- 
der different stresses. 


14726 (SAND-—93-2266) Incorporating long-term climate 
change in performance assessment for the Waste Isolation Pi- 
lot Plant. Swift, P.N. (Sandia National Labs., Albuquerque, NM 
(United States)); Baker, B.L.; Economy, K.; Garner, J.W.; Helton, 
J.C.; Rudeen, D.K. Sandia National Labs., Albuquerque, NM 
(United States). Mar 1994. 34p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. Order 
Number DE94008816. Source: OSTI; NTIS; INIS; GPO Dep. 

The United States Department of Energy (DOE) is developing 
the Waste Isolation Pilot Plant (WIPP) in southeastern New Mexico 
for the disposal of transuranic wastes generated by defense pro- 
grams. Applicable regulations (40 CFR 191) require the DOE to 
evaluate disposal-system performance for 10,000 yr. Climatic 
changes may affect performance by altering groundwater flow. 
Paleoclimatic data from southeastern New Mexico and the sur- 
rounding area indicate that the wettest and coolest Quaternary 
climate at the site can be represented by that at the last glacial 
maximum, when mean annual precipitation was approximately 
twice that of the present. The hottest and driest climates have 
been similar to that of the present. The regularity of global glacial 
cycles during the late Pleistocene confirms that the climate of the 
last glacial maximum is suitable for use as a cooler and wetter 
bound for variability during the next 10,000 yr. Climate variability is 
incorporated into groundwater-flow modeling for WIPP PA by caus- 
ing hydraulic head in a portion of the model-domain boundary to 
rise to the ground surface with hypothetical increases in precipita- 
tion during the next 10,000 yr. Variability in modeled 
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disposal-system performance introduced by allowing had values to 
vary over this range is insignificant compared to variability resulting 
from other causes, including incomplete understanding of transport 
processes. Preliminary performance assessments suggest that cli- 
mate variability will not affect regulatory compliance. 


14727 (SAND-—93-2330/1) Initial performance assessment 
of the disposal of spent nuclear fuel and high-level waste 
stored at Idaho National Engineering Laboratory: Volume 1, 
Methodology and results. Rechard, R.P. (ed.). Sandia National 
Labs., Albuquerque, NM (United States). Dec 1993. 591p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-94AL85000. Order Number DE94007981. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This performance assessment characterized plausible treatment 
options conceived by the Idaho National Engineering Laboratory 
(INEL) for its spent fuel and high-level radioactive waste and then 
modeled the performance of the resulting waste forms in two hypo- 
thetical, deep, geologic repositories: one in bedded salt and the 
other in granite. The results of the performance assessment are in- 
tended to help guide INEL in its study of how to prepare wastes 
and spent fuel for eventual permanent disposal. This assessment 
was part of the Waste Management Technology Development Pro- 
gram designed to help the US Department of Energy develop and 
demonstrate the capability to dispose of its nuclear waste. Although 
numerous caveats must be placed on the results, the general find- 
ings were as follows: Though the waste form behavior depended 
upon the repository type, all current and proposed waste forms 
provided acceptable behavior in the salt and granite repositories. 


14728 (SAND-—93-4002C) Paleoclimate validation of a 
numerical climate model. Schelling, F.J. (Sandia National Labora- 
tories, Las Vegas, NV (United states)); Church, H.W.; Zak, B.D.; 
Thompson, S.L. Sandia National Labs., Albuquerque, NM (United 
States). [1994]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF-940553— 
30: International high-level radioactive waste management 
conference, Las Vegas, NV (United States), 22-26 May 1994). Or- 
der Number DE94009287. Source: OSTI; NTIS; INIS; GPO Dep. 

An analysis planned to validate regional climate model results for 
a past climate state at Yucca Mountain, Nevada, against paleocli- 
mate evidence for the period is described. This analysis, which will 
use the GENESIS model of global climate nested with the 
RegCN2 regional climate model, is part of a larger study for DOE’s 
Yucca Mountain Site Characterization Project that is evaluating the 
impacts of long term future climate change on performance of the 
potential high level nuclear waste repository at Yucca Mountain. 
The pianned analysis and anticipated results are presented. 


14729 (SAND-94-0065) Decision and systems analysis for 
underground storage tank waste retrieval systems and tank 
waste remediation system. Berry, D.L. (Sandia National Labs., 
Albuquerque, NM (United States)); Jardine, L.J. Sandia National 
Labs., Albuquerque, NM (United States); Lawrence Livermore Na- 
tional Lab., CA (United States). Oct 1993. 60p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000 ; W-7405-ENG-48. Order Number DE94008313. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Hanford’s underground storage tanks (USTs) pose one of the 
most challenging hazardous and radioactive waste problems for 
the Department of Energy (DOE). Numerous schemes have been 
proposed for removing the waste from the USTs, but the technol- 
ogy options for doing this are largely unproven. To help assess the 
options, an Independent Review Group (IRG) was established to 
conduct a broad review of retrieval systems and the tank waste re- 
mediation system. The IRG consisted of the authors of this report. 
The IRG's Preliminary Report assessed retrieval systems for un- 
derground storage tank wastes at Hanford in 1992. Westinghouse 
Hanford Company (WHC) concurred with the report's recommen- 
dation that a tool should be developed for evaluating retrieval 
concepts. The report recommended that this tool include (1) impor- 
tant considerations identified previously by the IRG, (2) a means of 
documenting important decisions concerning retrieval systems, and 
(3) a focus on evaluations and assessments for the Tank Waste 
Remediation System (TWRS) and the Underground Storage Tank- 
Integrated Demonstration (UST-ID). 
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14730 (SAND-94-0207C) Constraining local 3-D models of 
the saturated-zone, Yucca Mountain, Nevada. Barr, G.E.; Shan- 
non, S.A. Sandia National Labs., Albuquerque, NM (United States). 
[1994]. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-940553—20: In- 
ternational high-level radioactive waste management conference, 
Las Vegas, NV (United States), 22-26 May 1994). Order Number 
DE94008956. Source: OSTI; NTIS; INIS; GPO Dep. 

A qualitative three-dimensional analysis of the saturated zone 
flow system was performed for a 8 km x 8 km region including the 
potential Yucca Mountain repository site. Certain recognized geo- 
logic features of unknown hydraulic properties were introduced to 
assess the general response of the flow field to these features. Two 
of these features, the Solitario Canyon fault and the proposed fault 
in Drill Hole Wash, appear to constrain flow and allow calibration. 


14731 (SAND-94-0301) Assessment of an active dry bar- 
rier for a landfill cover system. Stormont, J.C. (Sandia National 
Labs., Albuquerque, NM (United States)); Ankeny, M.D.; Burkhard, 
M.E.; Tansey, M.K.; Kelsey, J.A. Sandia National Labs., Aibu- 
querque, NM (United States). Mar 1994. 61p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. Order Number DE94009255. Source: OSTI; NTIS; 
GPO Dep. 

A dry barrier is a layer of geologic material that is dried by air 
flow. An active dry barrier system can be designed, installed, and 
operated as part of a landfill cover system. An active system uses 
blowers and fans to move air through a high-permeability layer 
within the cover system. Depending principally on the air-flow rate, 
it is possible for a dry barrier to remove enough water to substan- 
tially reduce the likelihood of water percolating through the cover 
system. If a material with a relatively great storage capacity, such 
as processed tuff, is used as the coarse layer, then the efficiency 
of the dry barrier will be increased. 


14732 (SAND-94-0488C) Technical and economic evalua- 
tion of selected technologies of the Landfill Characterization 


System. Fioran, R.J. Sandia National Labs., Albuquerque, NM 
(United States). [1993]. 18p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 


931095-80: Department of Energy environmental remediation 
conference, Augusta, GA (United States), 24-28 Oct 1993). Order 
Number DE94007852. Source: OSTI; NTIS; GPO Dep. 

In 1992 and 1993, numerous innovative and emerging technolo- 
gies for characterizing metal and mixed waste contaminants and 
their migration beneath landfills in and environments were field 
tested at Sandia's Chemical Waste Landfill, Many of these 
technologies are being evaluated as part of the Landfill Characteri- 
zation System (LCS). The LCS emphasizes minimally intrusive 
technologies and downhole sensors that strive to be cheaper, bet- 
ter, safer and faster than conventional methods. Major aims of the 
LCS are to demonstrate, test and evaluate these technologies, and 
determine whether substantial cost saving over traditional baseline 
methods can be realized. To achieve these goals, the LCS uses an 
integrated systems approach that stresses the application of com- 
plementary and compatible technologies. Successful field 
demonstrations combined with favorable economics, will greatly as- 
sist the commercialization of these technologies to the private 
sector and to Environmental Restoration groups throughout the 
DOE Complex. in this paper, a technical and economic evaluation 
of selected technologies that comprise the LCS is presented. 
Because sampling and analysis is the most costly part of a charac- 
terization effort, the economic evaluation presented here focuses 
specifically on these activities. LCS technologies discussed include 
the “Smart Sampling Methodology” and two field screening analyti- 
cal methods, stripping voltammetry and x-ray fluorescence. 


14733 (SAND-94-0680C) lon-exchange performance of 
crystalline silico-titanates for cesium removal from Hanford 
Tank Waste Simulants. Klavetter, E.A. (Sandia National Labs., Al- 
buquerque, NM (United States)); Brown, N.E.; Trudell, D.; Anthony, 
R.G.; Gu, D.; Thibaud-Erkey, C. Sandia National Labs., Albu- 
querque, NM (United States). [1994]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-940225-90: Waste management '94, Tucson, AZ (United 


78 ERA Vol. 19, No. 6 


States), 27 Feb - 3 mar 1994). Order Number DE94009555. 
Source: OSTI; NTIS; GPO Dep. 

A new class of inorganic ion exchangers, called crystalline 
silicotitanates (CSTs), has been prepared at Sandia National Labo- 
ratories and Texas A&M University. CSTs have been determined to 
have high selectivity for the adsorption of Cs and Sr, and several 
other radionuclides from highly alkaline, high-sodium supernate so- 
lutions such as those found at Westinghouse Hanford (WHC). An 
extensive program has been conducted to assess the applicability 
of CSTs for treating Hanford wastes. Continuous flow, ion- 
exchange columns are expected to be used to remove Cs and 
other radionuclides from the Hanford tank supernate. The proposed 
application for the CST would be Cs removal from highly alkaline 
salt solutions in a single pass process with interim storage of the 
Cs loaded CST until the glass vitrification plant is operational. This 
paper presents test results which address the important chemical, 
physical, and radiological properties which are expected to be rele- 
vant for Hanford radwaste processing. Results indicate that CSTs 
have a large distribution coefficient (Ky >2000 mL/g in NCAW simu- 
lants) for adsorbing ppm concentrations of Cs. These wastes are 
highly alkaline (>O.6M OH~) with high sodium (>5M Nat) con- 
centrations. CSTs exhibit very high K, values (>20,000 ml/g) for 
Cs in neutral solutions and K, values of >2,000 ml/g in solutions 
containing 2M HNO3. Presented are results from initial experimen- 
tal efforts that describe the potential performance of the CSTs in 
laboratory-scale ion-exchange columns. Included are results show- 
ing the stability of the CST material in basic solutions and in 
radiation doses up to 10° rads (Si). The status on the commercial- 
ization of the CST powder and engineered-form is discussed. 
Sufficient material for expanded testing and evaluation is expected 
to become available during 1994. 


14734 (SKB-TR-92-46) SKB annual report 1992. Swedish 
Nuclear Fuel and Waste Management Co., Stockholm (Sweden). 
May 1993. 259p. Order Number DE94621377. Source: OSTI; 
NTIS; INIS. 

includes summaries of Technical reports issued during 1992. 

This is the annual report on the activities of the Swedish Nuclear 
Fuel and Waste Management Co, SKB. It contains in part 1 an 
overview of SKB activities in different fields. Part 2 gives a descrip- 
tion of the research and development work on nuclear waste 
disposal performed during 1992. Lectures and publications during 
1992 as well as reports issued in the SKB technical report series 
are listed in part 4. Part 5 contains the summaries of all technical 
reports issued during 1992. SKB is the owner of CLAB, the Central 
Facility for Interim Storage of Spent Nuclear Fuel, located at Os- 
karshamn. CLAB was taken into operation in July 1985 and to the 
end of 1992 in total 1684 tonnes of spent fuel (measured as ura- 
nium) has been received. Transportation from the nuclear site to 
CLAB is made by a special ship, M/S Sigyn. At Forsmark the final 
repository for Radioactive Waste -SFR- was taken in operation in 
April 1988. At the end of 1992 a total of 11000 m® of waste have 
been deposited in SFR. The total cost for R and D during 1992 
was 192.3 MSEK of which 24.8 MSEK came from participants out- 
side Sweden. Some of the main areas for SKB research are: 
groundwater movements, bedrock stability, groundwater chemistry 
and nuclide migration, method and instruments for in situ charac- 
terization of crystalline bedrock, characterization and leaching of 
spent nuclear fuel, properties of bentonite for buffer, backfilling and 
sealing, radionuclide transport in biosphere and dose evaluations, 
development of performance and safety assessment methodology 
and assessment models, construction of an underground research 
laboratory. Cost calculations for the total nuclear waste manage- 
ment system, including decommissioning of all reactors, are 
updated annually. The total cost is estimated to 55 billion SEK. 


14735 (SKB-TR-93-10) Mechanisms and consequences of 
creep in the nearfield rock of a KBS-3 repository. Pusch, R. 
(Clay Technology AB, Lund (Sweden)); Hoekmark, H. Swedish Nu- 
clear Fuel and Waste Management Co., Stockholm (Sweden). Dec 
1992. 55p. Order Number DE94621393. Source: OSTI; NTIS; INIS. 

Creep in rock depends on the structure as well as on the stress 
and temperature. Log time creep is often observed and can be ex- 
plained on the basis of statistical mechanics. Simple Kelvin 





behavior can be used as an approximation. The code FLAC is con- 
cluded to be useful for predicting creep strain, assuming that the 
rock obeys the Kelvin law. 22 refs. 


14736 (SKI-TR-93-43) Studies of selection criteria con- 
cerning the environmental impact of underground radioactive 
waste disposal. Andersson, Kjell (KARINTA-Konsult, Stockholm 
(Sweden)); Aahagen, H. Swedish Nuclear Power Inspectorate, 
Stockholm (Sweden). Oct 1993. 41p. (In Swedish). Order Number 
DE94621394. Source: OSTI; NTIS; INIS. 

Describes the legal and environmental aspects and other selec- 
tion criteria of siting a plant for underground radioactive waste 
disposal. 18 refs. 


14737 (STUK/ST-GUIDE-6.2) Radioactive wastes and dis- 
charges. Finnish Centre for Radiation and Nuclear Safety (STUK), 
Helsinki (Finland). 1993. 9p. Translation of the original text in 
Finnish which is pbulished under the same guide number. Order 
Number DE94622612. Source: OSTI; NTIS; INIS. 

The guide is valid from 1 January 1992 and will remain in force 
until further notice. It replaces the SFL guide no. 3.01.73 titled 
Treatment of low level radioactive wastes. 

According to the Section 24 of the Finnish Radiation Decree 
(1512/91), the Finnish Centre for Radiation and Nuclear Safety 
shall specify the concentration and activity limits and principles for 
the determination whether a waste can be defined as a radioactive 
waste or not. The radiation safety requirements and limits for the 
disposal of radioactive waste are given in the guide. They must be 
observed when discharging radioactive waste into the atmosphere 
or sewer system, or when delivering solid low-activity waste to a 
landfill site without a separate waste disposal plan. The guide does 
not apply to the radioactive waste resulting from the utilization of 
nuclear energy of natural resources. (4 refs., 1 tab.). 


14738 (SWE-SWE-94-0018) Integrated mixed waste stor- 
age program for spent solvent and laboratory waste. Walker, 
C.M. Westinghouse Savannah River Co., Aiken, SC (United 
States). [1994]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACOS-89SR18035. (CONF-940225— 
43: Waste management '94, Tucson, AZ (United States), 27 Feb - 
3 mar 1994). Order Number DE94007286. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A new tank project was initiated to provide a facility capable of 
providing the necessary storage capacity while meeting the South 
Carolina Hazardous Waste Management Regulations. The new 
project was initiated as a Category 11, General Plant Project. This 
project funding strategy would have allowed SRS access to project 
funding without Congressional approval as a Line Item, permitting 
the use of an expedited schedule for design and construction. The 
project team and Department of Energy — Savannah River were 
successful in obtaining FY94 Line Item funding for the new tank 
project. However, the operational date for the new tank project was 
extended to October 1996. The revised facility operational date did 
not support the date submitted to South Carolina Department of 
Heath and Environmental Control as part of the existing facility clo- 
sure plan. A pian to alleviate the South Carolina Department of 
Heath and Environmental Control concerns with the SRS existing 
tanks system had to be developed prior to notifying the state that 
the operational date was extended to October 1996. The remain- 
der of this paper presents the plan that was developed and 
presented to the South Carolina Department of Heath and Environ- 
mental Control. The SRS integrated mixed waste storage program 
is divided into three separate phase: (1) interim waste storage for 
the period between facility closure and operation of the new tank 
facility, (2) closure of the existing facility and (3) the new solvent 
storage facility. 


14739 


(UCRL-CR-115621) Application to ship nonmixed 
transuranic waste to the Nevada Tesi Site for interim storage: 
Waste Cerlfication Program. Lawrence Livermore National Lab., 
CA (United States); Gutierrez-Palmenberg, Inc. (United States). 


Dec 1993. 138. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94009226. Source: OSTI; NTIS; INIS; GPO Dep. 

This report documents various regulations on radioactive waste 
processing and discusses how the Waste Isolation Pilot Plant will 
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comply with and meet these requirements. Specific procedures are 
discussed concerning transuranic, metal scrap, salt block, solid, 
and glove box wastes. 


14740 (UCRL-CR-116354) Waste glass corrosion model- 
ing: Comparison with experimental results. Bourcier, W.L. 
Lawrence Livermore National Lab., CA (United States). Nov 1993. 
16p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE94008794. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A chemical model of glass corrosion will be used to predict the 
rates of release of radionuclides from borosilicate glass waste 
forms in high-level waste repositories. The model will be used both 
to calculate the rate of degradation of the glass, and also to predict 
the effects of chemical interactions between the glass and reposi- 
tory materials such as spent fuel, canister and container materials, 
backfill, cements, grouts, and others. Coupling between the degra- 
dation processes affecting all these materials is expected. Models 
for borosilicate glass dissolution must account for the processes of 
(1) kinetically-controlled network dissolution, (2) precipitation of sec- 
ondary phases, (3) ion exchange, (4) rate-limiting diffusive transport 
of silica through a hydrous surface reaction layer, and (5) specific 
glass surface interactions with dissolved cations and anions. Cur- 
rent long-term corrosion models for borosilicate glass employ a 
rate equation consistent with transition state theory embodied in a 
geochemical reaction-path modeling program that calculates aque- 
ous phase speciation and mineral precipitation/dissolution. These 
models are currently under development. Future experimental and 
modeling work to better quantify the rate-controlling processes and 
validate these models are necessary before the models can be 
used in repository performance assessment calculations. 


14741 (UCRL-JC—114686) Technical changes that would 
contribute to success in the civilian radioactive waste man- 
agement program. Ramspott, L.D. Lawrence Livermore National 
Lab., CA (United States). 1 Oct 1993. 30p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9309295-3: Nuclear as a large-scale global option confer- 
ence, Oak Ridge, TN (United States), 28-30 Sep 1993). Order 
Number DE94007381. Source: OSTI; NTIS; INIS; GPO Dep. 

Many changes have taken place since the SCP safety strategy 
was formulated; it needs to be revised or replaced. Four concepts 
would aid in the shift from a rigid, ecelctic, schedule-driven, all-or- 
nothing program to an incremental, evolving, and experimental but 
integrated program. These are a simple safety case, reversability, 
demonstrability, and decoupling operations of a repository from op- 
eration of reactors. A simple safety case based on containment 
can be made for a repository at Yucca Mountain. This containment 
strategy is based on the dryness of openings at Yucca Mountain, 
Extended Dry heat management, and long-lived containers. Re- 
versibility is technically believable at Yucca Mountain because of 
extended retrievability and drift emplacement, if an MRS were co- 
located with the repository. Because the rock is unsaturated, 
extended retrievability is technically feasible at Yucca Mountain. 
Demonstrability could be improved at Yucca Mountain by planning 
for incremental progression toward operation and closure of a 
repository, possibly including a shift to underground retrievable 
storage. Demonstrability can also be improved by using natural 
analogs. Repository operation can be decoupled from reactor oper- 
ation by use of an unconstrained MRS facility or at-reactor dry 
storage and multipurpose storage canister/casks. 


14742 (UCRL-JC—114699) Performance assessment model 
of a single waste package. O’Connell, W.J.; Ueng, Tzou-Shin; 
Lewis, L.C. Lawrence Livermore National Lab., CA (United States). 
Jan 1994. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-940553-—21: Inter- 
national high-level radioactive waste management conference, Las 
Vegas, NV (United States), 22-26 May 1994). Order Number 
DE94008787. Source: OSTI; NTIS; INIS; GPO Dep. 
PANDORA-1.1 is a system model for the mobilization and re- 
lease of radionuclides from a spent nuclear fuel disposal package. 
Earlier processes affecting release are represented by input tables. 
Several groundwater contact alternatives and spent fuel con- 
stituents lead to different release-rate behaviors and controlling 
parameters. Rate control is provided by a product of parameters 
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from hydrology, design, and/or geochemistry/waste form interaction 
parameters. The program is designed to accommodate evolving re- 
quirements such as a wider range of hydrological input values. A 
computerized configuration management system automates much 
of the change control process. 


14743 (UCRL-JC—115230) Integrated modelling of near 
field and engineered barrier system processes. Lamont, A.; 
Gansemer, J. Lawrence Livermore National Lab., CA (United 
States). Jan 1994. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-940553— 
35: = International high-level radioactive waste management 
conference, Las Vegas, NV (United States), 22-26 May 1994). Or- 
der Number DE94009909. Source: OSTI; NTIS; INIS; GPO Dep. 

The Yucca Mountain Integrating Model (YMIM) is an integrated 
model of the Engineered barrier System has been developed to 
assist project managers at LLNL in identifying areas where re- 
search emphasis should be placed. The model was designed to be 
highly modular so that a model of an individual process could be 
easily modified or replaced without interfering with the models of 
other processes. The modules modelling container failure and the 
dissolution of nuclides include particularly detailed, temperature de- 
pendent models of their corresponding processes. 


14744 (UCRL-JC—115632) Management of hazardous 
wastes Lawrence Livermore National Laboratory. Jackson, C.S. 
Lawrence Livermore National Lab., CA (United States). Nov 1993. 
28p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-931264—1: Hazardous materials 
identification, handling, and management symposium, Arzamas 
(Russian Federation), 3 Dec 1993). Order Number DE94009514. 
Source: OST!; NTIS; GPO Dep. 

Includes vugraphs. 

Lawrence Livermore National Laboratory (LLNL), during the 
course of numerous research activities, generates hazardous, ra- 
dioactive, and mixed (radioactive and hazardous) wastes. The 
management of these waste materials is highly regulated in the 
United States (US). This paper focuses on the hazardous waste 
regulations that limit and prescribe waste management at LLNL. 


14745 (UCRL-JC—115644) Technologies for environmental 
cleanup: Toxic and hazardous waste management. Ragaini, 
R.C. Lawrence Livermore National Lab., CA (United States). Dec 
1993. 17p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. (CONF-9309342-1: EURO- 
COURSE on environmental cleanup, Ispra (Italy), 13-17 Sep 1993). 
Order Number DE94008099. Source: OSTI; NTIS; INIS; GPO Dep. 

This is the second in a series of EUROCOURSES conducted 
under the title, “Technologies for Environmental Cleanup.” To date, 
the series consist of the following courses: 1992, soils and ground- 
water; 1993, Toxic and Hazardous Waste Management. The 1993 
course focuses on recent technological developments in the United 
States and Europe in the areas of waste management policies and 
regulations, characterization and monitoring of waste, waste mini- 
mization and recycling strategies, thermal treatment technologies, 
photolytic degradation processes, bioremediation processes, medi- 
cal waste treatment, waste stabilization processes, catalytic organic 
destruction technologies, risk analyses, and data bases and infor- 
mation networks. It is intended that this course ill serve as a 
resource of state-of-the-art technologies and methodologies for the 
environmental protection manager involved in decisions concerning 
the management of toxic and hazardous waste. 


14746 (UCRL-JC—116349) A performance goal-based seis- 
mic design philosophy for waste repository facilities. Hossain, 
Q.A. Lawrence Livermore National Lab., CA (United States). Feb 
1994. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. (CONF-940553-23: International 
high-level radioactive waste management conference, Las Vegas, 
NV (United States), 22-26 May 1994). Order Number DE94009105. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A performance goal-based seismic design philosophy, compati- 
ble with DOE's present natural phenomena hazards mitigation and 
“graded approach” philosophy, has been proposed for high level 
nuclear waste repository facilities. The rationale, evolution, and the 
desirable features of this method have been described. Why and 
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how the method should and can be applied to the design of a 
repository facility are also discussed. 


14747 (USGS-OFR-93-651) Meteorological, stream- 
discharge, and water-quality data for 1986 through 1991 from 
two small basins in central Nevada. McKinley, P.W.; Oliver, T.A. 
Geological Survey, Denver, CO (United States). 1994. 167p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
Al08-92NV10874. Order Number DE94009861. Source: OSTI; 
NTIS; U.S. Geological Survey, Open-File Reports Section, MS 517, 
Box 25286, Denver Federal Center, Denver, CO 80225; GPO Dep. 

The U.S. Geological Survey (USGS), in cooperation with the 
U.S. Department of Energy, is investigating the volcanic tuffs of 
Yucca Mountain, Nevada, for their suitability as storage sites for 
nuclear waste. Two small basins, measuring less than 2 square 
miles, were studied to determine the volume of precipitation avail- 
able for recharge to the ground water. The semiarid 3 Springs 
Basin is located to the east of Kawich Peak in the Kawich Range 
east of Tonopah, Nevada. Stewart Basin is a subalpine drainage 
basin north of Arc Dome in the Toiyabe Range north of Tonopah, 
Nevada. This publication presents the meteorological, stream- 
discharge, and water-quality data collected during the study. 
Meteorological data collected include air temperature, soil tempera- 
ture, solar radiation, and relative humidity. Stream-discharge data 
were collected from the surface-water outlet of each basin. Water- 
quality data are chemical analyses of water samples collected from 
surface- and ground-water sources. Data were collected throughout 
the two basins. Each basin has a meteorological station located in 
the lower and upper reaches of the basin. Hydrologic records in- 
clude stream-discharge and water-quality data from the lower 
meteorological site and water-quality data from springs within the 
basins. Meteorological data are available from the lower sites from 
the winter of 1986 through the fall of 1991. Periods of data collec- 
tion were shorter for additional sites in the basin. 


14748 (WHC-EP-0182-64) Tank Farm surveillance and 
waste status summary report for July 1993. Hanlon, B.M. West- 
inghouse Hanford Co., Richland, WA (United States). Nov 1993. 
141p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-87RL10930. Order Number DE94004254. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report is the official inventory for radioactive waste stored in 
underground tanks in the 200 Areas at the Hanford Site. Data that 
depict the status of stored radioactive waste and tank vesseL in- 
tegrity are contained within the report. This report provides data on 
each of the existing 177 Large underground waste storage tanks 
and 49 smaller catch tanks and special surveillance facilities, and 
supplemental information regarding tank surveillance anomalies 
and ongoing investigations. This report is intended to meet the re- 
quirement of US Department of Energy-Richiand Operations Office 
Order 5820.2A, Chapter |, Section 3.e. (3) (DOE-RL, 1990, Ra- 
dioactive Waste Management, US Department of Energy-Richland 
Operation Office, Richland, Washington) requiring the reporting of 
waste inventories and space utilization for Hanford Tank Farm 
Tanks. 


14749 (WHC-EP-0182-66) Tank Farm surveillance and 
waste status summary report for September 1993. Hanion, B.M. 
Westinghouse Hanford Co., Richland, WA (United States). Jan 
1994. 146p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE94005986. Source: OSTI; NTIS; INIS; GPO Dep. 

This report is the official inventory for radioactive waste stored in 
underground tanks in the 200 Areas at the Hanford Site. Data that 
depict the status of stored radioactive waste and tank vessel in- 
tegrity are contained within the report. This report provides data on 
each of the existing 177 large underground waste storage tanks 
and 49 smaller catch tanks and special surveillance facilities, and 
supplemental information regarding tank surveillance anomalies 
and ongoing investigations. This report is intended to meet the re- 
quirement of US Department of Energy-Richland Operations Office 
Order 5820.2A, Chapter 1, Section 3.e. (3) (DOE-RL, 1990, Ra- 
dioactive Waste Management, US Department of Energy-Richland 
Operation Office, Richland, Washington) requiring the reporting of 
waste inventories and space utilization for Hanford Tank Farm 
Tanks. 





14750 (WHC-EP-—0642) Waste Separations and Pretreat- 
ment Workshop report. Cruse, J.M. (Westinghouse Hanford Co., 
Richland, WA (United States)); Harrington, R.A.; Quadrel, MJ. 
Westinghouse Hanford Co., Richland, WA (United States). Jan 
1994. 182p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. (CONF-9302174-: 
Waste separations and pretreatment workshop, Salt Lake City, UT 
(United States), 3-5 Feb 1993). Order Number DE94009786. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This document provides the minutes from the Waste Separations 
and Pretreatment Workshop sponsored by the Underground Stor- 
age Tank-integrated Demonstration in Salt Lake City, Utah, 
February 3-5, 1993. The Efficient Separations and Processing- 
Integrated Program and the Hanford Site Tank Waste Remediation 
System were joint participants. This document provides the 
detailed minutes, including responses to questions asked, an atten- 
dance list, reproductions of the workshop presentations, and a 
revised chart showing technology development activities. 


14751 (WHC-EP-—0673) Permanent isolation surface barrier 
development plan. Wing, N.R. Westinghouse Hanford Co., Rich- 
land, WA (United States). Jan 1994. 176p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-87RL10930. 
Order Number DE94008656. Source: OST!; NTIS; INIS; GPO Dep. 

The exhumation and treatment of wastes may not always be the 
preferred alternative in the remediation of a waste site. In-place dis- 
posal alternatives, under certain circumstances, may be the most 
desirable alternatives to use in the protection of human health and 
the environment. The implementation of an in-place disposal alter- 
native will likely require some type of protective covering that will 
provide long-term isolation of the wastes from the accessible envi- 
ronment. Even if the wastes are exhumed and treated, a long-term 
barrier may still be needed to adequately dispose of the treated 
wastes or any remaining waste residuals. Currently, no “proven” 
long-term barrier is available. The Hanford Site Permanent Isola- 
tion Surface Barrier Development Program (BDP) was organized to 
develop the technology needed to provide a long-term surface bar- 
rier capability for the Hanford Site. The permanent isolation barrier 
technology also could be used at other sites. Permanent isolation 
barriers use engineered layers of natural materials to create an in- 
tegrated structure with redundant protective features. Drawings of 
conceptual permanent isolation surface barriers are shown. The 
natural construction materials (e.g., fine soil, sand, gravel, riprap, 
asphalt) have been selected to optimize barrier performance and 
longevity. The objective of current designs is to use natural materi- 
als to develop a maintenance-free permanent isolation surface 
barrier that isolates wastes for a minimum of 1,000 years by limit- 
ing water drainage to near-zero amounts; reducing the likelihood of 
plant, animal, and human intrusion; controlling the exhalation of 
noxious gases; and minimizing erosion-related problems. 


14752 (WHC-EP—0691) Ferrocyanide Safety Program: 
Safety criteria tor ferrocyanide watch list tanks. Postma, A.K. 
(and others); Meacham, J.E.; Barney, G.S. Westinghouse Hanford 
Co., Richland, WA (United States). Jan 1994. 158p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE94006330. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report provides a technical basis for closing the ferrocyanide 
Unreviewed Safety Question (USQ) at the Hanford Site. Three 
work efforts were performed in developing this technical basis. The 
efforts described herein are: 1. The formulation of criteria for rank- 
ing the relative safety of waste in each ferrocyanide tank. 2. The 
current classification of tanks into safety categories by comparing 
available information on tank contents with the safety criteria; 3. 
The identification of additional information required to resolve the 
ferrocyanide safety issue. 


14753 (WHC-EP-0697) Acid digestion demonstration (We- 
DID). Crippen, M.D. Westinghouse Hanford Co., Richland, WA 
(United States). Nov 1993. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO06-87RL10930. Order Num- 
ber DE94005422. Source: OSTI; NTIS; GPO Dep. 

Acid digestion process development began at the Hanford Site in 
1972 with a beaker of laboratory acid and progressed through lab- 
oratory and pilot-scale development culminating in the Radioactive 


05 NUCLEAR FUELS 
0520 Waste Management 


Acid Digestion Test Unit (RADTU). The RADTU was operational 
from 1977 through 1982 and processed over 5,000 kg of synthetic 
and combustible waste forms from Hanford Site operations. It rou- 
tinely reacted plastics, wood, paper, cloth, ion-exchange resins, 
metals, and solvents. Operation of RADTU routinely gave volume 
reductions of 100:1 for most plastics and other combustibles. The 
residue was inert and was disposed of both as generated and after 
application of other immobilization techniques, such as calcination, 
addition to glass, and cement addition. The system was designed 
to accommodate offgas surges from highly reactive nitrated organ- 
ics and successfully demonstrated that capability. The system was 
designed and operated under very stringent safety standards. The 
Weapons Destruction Integrated Demonstration (WeDID) program 
required a technology that could dispose of an assortment of 
weapon components, such as complex electronics, neutron gener- 
ators, thermal batteries, plastics, cases, cables, and others. A 
program objective was to recycle and reuse materials wherever 
possible, but many unique components would need to be rendered 
inactive, inert, and suitable for disposal under current environmen- 
tal laws. Acid digestion technology was a key candidate for treating 
many of the above components; it provided accepted technology 
for treatment of chemicals and elements that have posed disposal 
difficulties designated by the US Environmental Protection Agency 
(EPA). 


14754 (WHC-EP-0698) Groundwater impact assessment 
report for the 216-U-14 Ditch. Singleton, K.M.; Lindsey, K.A. 
Westinghouse Hanford Co., Richland, WA (United States). Jan 
1994. 636p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE94007425. Source: OSTI; NTIS; GPO Dep. 

Groundwater impact assessments are conducted at liquid efflu- 
ent receiving sites on the Hanford Site to determine hydrologic and 
contaminant impacts caused by discharging wastewater to the soil 
column. The assessments conducted are pursuant to the Hanford 
Federal Facility Agreement and Consent Order (Tri-Party Agree- 
ment) Milestone M-17-00A and M-17-00B, as agreed by the US 
Department of Energy (DOE), Washington State Department of 
Ecology (Ecology), and the US Environmental Protection Agency 
(EPA) (Ecology et al. 1992). This report assesses impacts on the 
groundwater and vadose zone from wastewater discharged to the 
216-U-14 Ditch. Contemporary effluent waste streams of interest 
are 242-S Evaporator Steam Condensate and UO;/U Plant 
wastewater. 


14755 (WHC-EP-0701) Laboratory testing of ozone oxida- 
tion of Hanford Site waste from Tank 241-SY-101. Delegard, 
C.H.; Stubbs, A.M.; Bolling, S.D. Westinghouse Hanford Co., Rich- 
land, WA (United States). 14 Dec 1993. 119p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE94005514. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Ozone was investigated as a reagent to oxidize and destroy 
organic species present in simulated and genuine waste from Han- 
ford Site Tank 241-SY-101 (Tank 101-SY). Two high-shear mixing 
apparatus were tested to perform the gas-to-solution mass transfer 
necessary to achieve efficient use of the ozone reagent. Oxidations 
of nitrite (to form nitrate) and organic species were observed. The 
organics oxidized to form carbonate and oxalate as well as nitrate 
and nitrogen gas from nitrogen associated with the organic. oxida- 
tions of metal species also were observed directly or inferred by 
solubilities. The chemical reaction stoichiometries were consistent 
with reduction of one oxygen atom per ozone molecule. Acetate, 
oxalate, and formate were found to comprise about 40% of the 
genuine waste’s total organic carbon (TOC) concentration. Ozona- 
tion was found to be chemically feasible for destroying organic 
species (except oxalate) present in the wastes in Tank 101-SY. 
The simulated waste formulation used in these studies credibly 
modelled the ozonation behavior of the genuine waste. 


14756 (WHC-EP—0708-Rev.1) Quality Assurance Project 
Pian for waste tank vapor characterization. Suydam, C.D. Jr. 
Westinghouse Hanford Co., Richland, WA (United States). Dec 
1993. 56p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE94007153. Source: OSTI; NTIS; GPO Dep. 
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This Quality Assurance Project Plan, WHC-SD-WM-QAPP-013, 
applies to four separate vapor sampling tasks associated with 
Phases 1 and 2 of the Tank Vapor Issue Resolution Program and 
support of the Rotary Mode Core Drilling Portable Exhauster Per- 
mit. These tasks focus on employee safety concerns and tank 
ventilation emission control design requirements. Previous charac- 
terization efforts and studies are of insufficient accuracy to 
adequately define the problem. It is believed that the technology 
and maturity of sampling and analytical methods can be sufficiently 
developed to allow the characterization of the constituents of the 
tank vapor space. 


14757 (WHC-EP-0713) Ferrocyanide Safety Program: 
Waste tank sludge rheology within a hot spot or during drain- 
ing: Homogeneous flow versus flow through a porous 
medium. Fauske, H.K. (Fauske and Associates, Inc., Burr Ridge, 
IL (United States)); Cash, R.J. Westinghouse Hanford Co., Rich- 
land, WA (United States). Nov 1993. 44p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO06-87RL10930. 
Order Number DE94005974. Source: OSTI; NTIS; INIS; GPO Dep. 

The conditions under which ferrocyanide waste sludge flows as a 
homogeneous non-Newtonian two-phase (solid precipitate-liquid) 
mixture rather than as a liquid through a porous medium (of sta- 
tionary precipitate) are examined theoretically, based on the notion 
that the preferred rheological behavior of the sludge is the one 
which imposes the least resistance to the sludge flow. The homo- 
geneous two-phase mixture is modeled as a power-law fluid and 
simple criteria are derived that show that the homogeneous power- 
law sludge-flow is a much more likely flow situation than the 
porous medium mode! of sludge flow. The implication of this find- 
ing is that the formation of a hot spot or the drainage of sludge 
from a waste tank are not likely to result in the uncovering (drying) 
and subsequent potential overheating of the reactive-solid compo- 
nent of the sludge. 


14758 (WHC-EP-0719) Radioactive waste shipments to 
Hanford retrievable storage trom Babcock and Wilcox, Leech- 
burg, Pennsylvania. Duncan, D.R. Westinghouse Hanford Co., 
Richland, WA (United States). 14 Feb 1994. 158p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE94009754. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report characterizes, as far as possible, the solid radioactive 
wastes generated by Babcock and Wilcox’s Park Township Pluto- 
nium Facility near Leechburg, Pennsylvania that were sent to 
retrievable storage at the Hanford Site. Solid waste as defined in 
this document is any containerized or self-contained material that 
has been declared waste. The objective is a description of charac- 
teristics of solid wastes that are or will be managed by the 
Restoration and Upgrades Program; gaseous or liquid effluents are 
discussed only at a summary level This characterization is of par- 
ticular interest in the planning of transuranic (TRU) waste retrieval 
operations, including the Waste Receiving and Processing (WRAP) 
Facility, because Babcock and Wilcox generated greater than 2.5 


percent of the total volume of TRU waste currently stored at the 
Hanford Site. 


14759 (WHC-EP-0726) General safety basis development 
guidance for environmental restoration decontamination and 
decommissioning. Ellingson, D.R. (Westinghouse Hanford Co.., 
Richland, WA (United States)); Kerr, N.; Bohlander, K.; Hansen, J.; 
Crowley, W. Westinghouse Hanford Co., Richland, WA (United 
States). Feb 1994. 68p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-87RL10930. Order Number 
DE94008658. Source: OSTI; NTIS; INIS; GPO Dep. 

Safety analyses have the objective of contributing to two essen- 
tial ingredients of a successful operation. The first is promoting the 
safety of the operation through worker involvement in information 
development (safety basis). The second is obtaining approval to 
conduct the operation (authorization). Typically these ingredients 
are assembled under separate programs covered by separate DOE 
requirements. DOE authorization relies on successful development 
of a document containing up to 21 topics written in terms and lan- 
guage suited to reviewers and approvers. Safety relies on 
successful training and procedures that convert the technical docu- 
mented information into terms and language understandable to the 
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worker. This separation can lead to successful incorporation of one 
ingredient independent of the other. At best, this separation may 
result in a safe but unauthorized operation; at worst, the separation 
may result in an unsafe operation authorized to proceed. This guide 
is based on experiences gained by contractors who have integrated 
rather than separated the safety and authorization. The short dura- 
tion of ER/D&D activities, the uncertainties of hazards, and the 
publicly expressed desire for demonstrable progress in cleanup ac- 
tivities add emphasis to the need to integrate rather than separate 
and develop new programs. Experience-based information has 
been useful to workers, safety analysis practitioners, and reviewers 
in the following ways: (1) Acquiring or developing the needed infor- 
mation in a useful form; (2) Managing the uncertainties during 
activity development and operation; (3) Identifying the subset of 
applicable requirements for an activity; (4) Developing the appropri- 
ate level of documentation detail for a specific activity; and (5) 
Increasing the usefulness and use of safety analysis (ownership). 


14760 (WHC-EP-0734) Tank 241-C-103 headspace flamma- 
bility. Huckaby, J.L. Westinghouse Hanford Co., Richland, WA 
(United States). Jan 1994. 49p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-87RL10930. Order 
Number DE94009442. Source: OSTI; NTIS; INIS; GPO Dep. 

Information regarding flammable vapors, gases, and aerosols is 
presented for the purpose of resolving the tank 241-C-103 
headspace flammability issue. Analyses of recent vapor and liquid 
samples, as well as visual inspections of the tank headspace, are 
discussed in the context of tank dynamics. This document is re- 
stricted to issues regarding the flammability of gases, vapors, and 
an aerosol that may exist in the headspace of tank 241-C-103. 
While discussing certain information about the organic liquid 
present in tank 241-C-103, this document addresses neither the 
potential for, nor consequences of, a pool fire involving this organic 
liquid; they will be discussed in a separate report. 


14761 (WHC-EP-0774) Tank 241-C-103 vapor and gas sam- 
pling Data Quality Objectives. Osborne, J.W. (Westinghouse 
Hanford Co., Richland, WA (United States)); Huckaby, J.L.; 
Rudolph, T.P.; Hewitt, E.R.; Mahulum, D.D.; Young, J.Y.; Ander- 
son, C.M. Westinghouse Hanford Co., Richland, WA (United 
States). 28 Feb 1994. 43p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO06-87RL10930. Order Num- 
ber DE94009387. Source: OSTI; NTIS; GPO Dep. 

Two problems are addressed in this report: Potential flammability 
of gases, vapors, and an aerosol in tank 241-C-103 (hereafter 
identified as C-103) and potential worker health and safety hazards 
associated with the toxicity of constituents in C-103. Previous work 
indicated the potential presence of a fog in the tank, and the fuel 
content of the tank gases, vapors, and aerosol may be too high to 
permit work in the tank. Ten reports of adverse health effects asso- 
ciated with vapor exposures near C-103 or in C-Farm have been 
made by workers. Reported symptoms include headaches, burning 
sensations in nose and throat, nausea, and impaired pulmonary 
function. Data are needed to identify and quantify constituents of 
the C-103 headspace to address potential vapor toxicity. When the 
compounds of toxicological interest in the tank headspace are 
identified, industry hygienists can assess “worst-case” worker expo- 
sure levels and focus their industrial hygiene monitoring strategy 
on these target compounds. Final recommendations on the re- 
quired level of personal protective equipment will be based on the 
worker breathing zone levels of these chemicals. 


14762 (WHC-MR-0429) Ferrocyanide Safety Program ratio- 
nale for removing six tanks from the safety watch list. 
Borsheim, G.L. Westinghouse Hanford Co., Richland, WA (United 
States). Sep 1993. 250p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-87RL10930. Order Number 
DE94004827. Source: OSTI; NTIS; INIS; GPO Dep. 

This report documents an in-depth study of single-shell tanks 
containing ferrocyanide wastes. Topics include: safety assess- 
ments, tank histories, supportive documentation about interim 
stabilization and pianned remedial activities. 


14763 (WHC-SA-1976) Hanford Site Tank 241-SY-101, 
damaged equipment removal. Titzier, P.A.; Legare, D.E.; Barrus, 
H.G. Westinghouse Hanford Co., Richland, WA (United States). 





Nov 1993. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. (CONF-931160—35: 
American Nuclear Society (ANS) winter meeting, San Francisco, 
CA (United States), 14-18 Nov 1993). Order Number DE94004490. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Hanford Site Tank 241-SY-101 has a history of generating 
hydrogen-nitrous oxide gases. The gases are generated and 
trapped in the non-convective waste layer near the bottom of the 
23-m- (75-ft-) diameter underground tank. Approximately every 
three months the pressure in the tank is relieved as the trapped 
gases are released through or around the surface crust into the 
tank dome. This process moves large amounts of liquid waste and 
crust material around in the tank. The moving waste displaced air 
lances and thermocouple assemblies (2-in. schedule-40 pipe) in- 
stalled in four tank risers and permanently bent them to a 
maximum angle of 40 degrees. The bends were so severe that as- 
semblies could not be removed from the tank using the originally 
designed hardware. Just after the tank releases the trapped gas, a 
20-to-30-day work “window” opens. 


14764 (WHC-SA-2065) Structural design and analysis of a 
mixer pump for beyond-design- basis load. Rezvani, M.A. 
(Westinghouse Hanford Co., Richland, WA (United States)); 
Strehlow, J.P.; Baliga, R.; Kok, S.B. Westinghouse Hanford Co., 
Richland, WA (United States). Mar 1994. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. (CONF-940613-4: Pressure vessel and piping 
conference, Minneapolis, MN (United States), 19-23 Jun 1994). Or- 
der Number DE94009609. Source: OSTI; NTIS; GPO Dep. 

This paper presents the results of the structural evaluation of a 
mixer pump for a postulated drop accident. The mixer pump will be 
installed in a double-shell tank at the Hanford Site, near Richland, 
Washington. This tank has a 1,000,000-gallon (3,785,000 liter) ca- 
pacity and is used to store radioactive waste before final disposal. 
The beyond-design-basis load case presented here is a postmu- 
lated drop of the pump during installation or removal. It is assumed 
that the pump assembly might be dropped approximateely 140 ft 
(15 m) from a height at which the bottom of the pump assembly is 
slightly above the top of the access riser to the bottom of the tank. 
The acceptance criterion for this load case is that the pump as- 
sembly shall not penetrate the primary tank liner. To ensure the 
integrity of the liner, the kinetic energy (developed in the pump 
drop) must be absorbed by some means to limit the impact force 
on the tank dome and thereby keep the pump from contacting the 
bottom of the tank. The limited clearance near the mounting as- 
sembly warranted an innovative two-step design of the energy 
absorbing system to limit the impact force on the tank dome to an 
acceptable value. This innovative design incorporates two energy 
absorbers in a unique series arrangement, one with the pump as- 
sembly and tile other in the pump pit. 


14765 (WHC-SA-2074) Gas monitoring systems in support 
of Waste tank 241-SY-101 hydrogen mitigation task. Philipp, 
B.L.; Schneider, T.C.; Straalsund, E.K. Westinghouse Hanford Co., 
Richland, WA (United States). Jan 1994. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. (CONF-940149-1: 8. international forum on process 
analytical chemistry, Houston, TX (United States), 24-26 Jan 1994). 
Order Number DE94005489. Source: OSTI; NTIS; GPO Dep. 
Twenty-four hazardous waste storage tanks at the Hanford Site 
in Richland Washington,,are identified as having the potential to 
build up gases, including hydrogen, nitrous oxide and ammonia, to 
a flammable level. Because this behavior was not addressed ade- 
quately by the facility Safety Analyses, the US Department of 
Energy (DOE) declared an Unreviewed Safety Question, placing 
the tanks on a Flammable Gas Watch List. Westinghouse Hanford 
Company (WHC) identified Waste tank 241-SY-101 (SY-101) as 
presenting the most serious safety concern. Generated gases 
collect in the sludge layer near the bottom of the tank. The accu- 
mulation creates a buoyancy that eventually overcomes the density 
and bonding strength of the bottom layer. When this happens, the 
gases detach and travel upward through a liquid layer to the vapor 
space above the tank crust. This event typically occurs at 90-day 
intervals and is completed within a couple hours. This allows a 
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rapid buildup of hydrogen to potentially flammable levels in the 
tank vapor space. 


14766 (WHC-SA-2098) Quantitative and qualitative analy- 
sis of some inorganic compounds by Raman spectroscopy. 
Lombardi, D.R. (Florida State Univ., Tallahassee, FL (United 
States). Dept. of Chemistry); Wang, C.; Sun, B.; Fountain, A.W. Ill; 
Vickers, T.J.; Mann, C.K.; Reich, F.R.; Douglas, J.G.; Kohlasch, 
F.L. Westinghouse Hanford Co., Richland, WA (United States). Feb 
1994. 23p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. (CONF-940209-3: 
Pittsburgh conference on analytical chemistry and applied spec- 
troscopy, Chicago, IL (United States), 28 Feb - 4 mar 1994). Order 
Number DE94009757. Source: OSTI; NTIS; INIS; GPO Dep. 

Raman spectra have been measured for several nitrates, nitrites, 
sulfates, ferrocyanides and ferricyanides, both in the solid phase 
and in aqueous solution. Accurate locations of peak maxima are 
given. Limits of detection for some of the compounds are given for 
solutions and for solid mixtures in NaNO3. Preliminary measure- 
ments have been made on core material recovered from the 
storage tanks on the Hanford Site. Representative spectra are 
presented, showing that it is possible to observe responses of indi- 
vidual components from measurements made directly on untreated 
cores using a fiber optic sampling probe. 


14767 (WHC-SA-2101) Subsurface barrier design alterna- 
tives for confinement and controlled advection flow. Phillips, 
S.J. (Westinghouse Hanford Co., Richland, WA (United States)); 
Stewart, W.E.; Alexander, R.G.; Cantrell, K.J.; McLaughlin, T.J. 
Westinghouse Hanford Co., Richland, WA (United States). Feb 
1994. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO6-87RL10930. (CONF-940225-91: Waste man- 
agement '94, Tucson, AZ (United States), 27 Feb - 3 mar 1994). 
Order Number DE94009608. Source: OSTI; NTIS; INIS; GPO Dep. 

Various technologies and designs are being considered to serve 
as subsurface barriers to confine or control contaminant migration 
from underground waste storage or disposal structures containing 
radioactive and hazardous wastes. Alternatives including direct- 
coupled flood and controlled advection designs are described as 
preconceptual examples. Prototype geotechnical equipment for 
testing and demonstration of these alternative designs tested at the 
Hanford Geotechnical Development and Test Facility and the Han- 
ford Small-Tube Lysimeter Facility include mobile high-pressure 
injectors and pumps, mobile transport and pumping units, vibratory 
and impact pile drivers, and mobile batching systems. Preliminary 
laboratory testing of barrier materials and additive sequestering 
agents have been completed and are described. 


14768 (WHC-SA-2105) Integrated management of liquid ef- 
fluents at the Hanford Site. Lindsey, D.W.; Eacker, J.A.; Crane, 
A.F.; Veneziano, T.B. Westinghouse Hanford Co., Richland, WA 
(United States). [1994]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC06-87RL10930. (CONF- 
940225-93: Waste management '94, Tucson, AZ (United States), 
27 Feb - 3 mar 1994). Order Number DE94009756. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This poster session illustrates the integrated approach that the 
Hanford Site has taken in managing high-priority liquid effluent 
streams. These waste waters are produced from a variety of 
process- and utility-related sources. The Hanford Site approach to 
management of liquid effluents focusses on eliminating the source, 
reusing where possible, and treating and disposing of the water 
that cannot be eliminated or recycled prior to disposal. Thirteen of 
the high-priority waste water streams have been or will be elimi- 
nated by the end of 1995. Some of these streams have been 
eliminated as the result of shutting down the associated operation. 
However, the elimination of other streams has been the result of 
process modifications, equipment substitutions, or recycling. Sev- 
eral of the waste water streams will receive treatment at the 
individual generating facility before being discharged into a new in- 
dustrial sewer (the 200 Area Treated Effluent Disposal Facility). 
The industrial sewer will collect treated streams from various plants 
in the 200 Areas and dispose of the clean effluent at two uncon- 
taminated new 20,235-square meter (5-acre) ponds permitted by 
Washington State. Finally, condensate from the 200 Areas tank 
waste evaporator and waste water from operations in the 300 Area 
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will be treated at two end-of-the-pipe treatment facilities. The 200 
Area Effluent Treatment Facility will treat condensate (a Resource 
Conservation and Recovery Act of 1976 (1)-listed waste) from the 
tank waste evaporator, thereby allowing the waste to be delisted 
prior to disposal. The treated effluent will be pumped to a state- 
approved land disposal site selected to maximize the migration 
time to the river. This disposal site allows for the decay of tritium, 
which will be present in the condensate but cannot be removed us- 
ing current technologies. 


14769 (WHC-SA-2135) Hanford Analytical Services Man- 
agement: One of the keys to effectively managing the Hantord 
Site in an environment of competing resources and priorities. 
Wanek, D.M. (USDOE, Washington, DC (United States)); Mooers, 
G.C.; Schubert, S.A. Westinghouse Hanford Co., Richland, WA 
(United States). Feb 1994. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC06-87RL10930. (CONF- 
940225-32: Waste management '94, Tucson, AZ (United States), 
27 Feb - 3 mar 1994). Order Number DE94007157. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The Quality Improvement Team recognized that a true partner- 
ship between RL and the Hanford Site contractors had to be 
established to (1) identify what the analytical needs were for the 
site, both short and long term, (2) determine how to meet those 
needs, whether by using onsite capability or contracting offsite ser- 
vices, and (3) ensure that all analytical services meet the high level 
of quality demanded by the end users of the data. The Hanford 
Analytical Services Management (HASM) organization was estab- 
lished from this concept. What makes HASM unique and virtually 
guarantees success is that all the participants within HASM, site 
contractors and RL, have parity. This ensures that the best inter- 
ests of the Hanford Site are implemented and minimizes the 
normal parochialism when multiple contractors are competing for 
the same work. The HASM concept provides for consistent man- 
agement to balance the analytical needs with the limited resources 
identified for analytical services at the Hanford Site. By contracting 
for analytical services, HASM provides a mechanism to meet site 
goals of increased commercialization. 


14770 (WHC-SA-2140) Hanford Tank Waste Remediation 
Systems (TWRS) Waste Pretreatment Program strategy and is- 
sues. Gasper, K.A. Westinghouse Hanford Co., Richland, WA 
(United States). Feb 1994. 22p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-87RL10930. 
(CONF-940225-95: Waste management '94, Tucson, AZ (United 
States), 27 Feb - 3 mar 1994). Order Number DE94009762. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The US Department of Energy (DOE) has established the Tank 
Waste Remediation System (TWRS) to safely manage an dispose 
of the Hanford Site tank waste. Pretreatment is one of the major 
program elements of the TWRS. The scope of the TWRS Tank 
Waste Pretreatment Program is to treat tank waste to separate it 
into high- and low-level waste fractions and to provide additional 
treatment as required to feed low-level waste fractions and to 
provide additional treatment as required to feed low-level and high- 
level waste immobilization processes. The Pretreatment Program 
activities include technology development, design, fabrication, con- 
struction, and operation of facilities to support the pretreatment of 
radioactive mixed waste retrieved from 28 large underground 
doubie-shell tanks and 149 single-shell tanks. 


14771 (WHC-SA-2185) AIRSOURC code aerosol model in 
radioactive waste tanks. Roblyer, S.P. Westinghouse Hanford 
Co., Richland, WA (United States). Jan 1994. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. (CONF-940456-15: 1994 Society for Computer 
Simulation multiconference, San Diego, CA (United States), 11-15 
Apr 1994). Order Number DE94009764. Source: OSTI; NTIS; INIS; 
GPO Dep. 

An aerosol model was developed for a radioactive waste tank 
vapor space and ventilation system. The source of aerosol forma- 
tion was modeled from gas bubble bursts at the liquid surface. The 
gases contained in these bubbles are formed by radiolytic break- 
down of liquid and organic materials in the radioactive tank 
contents. The model accounts for the rate of radiolytic gas forma- 
tion and the rate of tank liquids that are released as aerosols. The 
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concentration of particles in the tank vapor are modeled as a func- 
tion of the deposition rate of dry particles and the vapor removal 
rate by ventilation. The ventilation rate in tanks without an active 
ventilation system has a threshold level that is driven by atmo- 
spheric pressure variation. The model predictions are compared to 
measurements in several typical waste tank vapors of the Hanford 
Site waste storage tanks. 


14772 (WHC-SA-2186) REGAL model of gas and liquid mi- 
gration from grout containing radioactive waste. Roblyer, S.P.; 
Finfrock, S.H.; Ritter, G.A.; Schwinkendorf, K.N. Westinghouse 
Hanford Co., Richland, WA (United States). Jan 1994. 9p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-87RL10930. (CONF-940456—16: 1994 Society for Computer 
Simulation multiconference, San Diego, CA (United States), 11-15 
Apr 1994). Order Number DE94009766. Source: OSTI; NTIS; INIS; 
GPO Dep. 

A concern for hydrogen and flammable gas generation in the 
Hanford Site grout radioactive waste disposal facility led to the de- 
velopment of the REGAL model. This model predicts buildup of 
radiolytically formed gases in the grout region and their migration 
to air-filled regions surrounding the grout. The REGAL model is a 
three-dimensionai finite difference code that couples models of gas 
diffusion, two-phase gas and liquid flow, liquid evaporation and 
condensation, and heat transfer. Final preliminary software quality 
assurance of the REGAL code has not been completed at this 
time; however, the current status of the model is adequate to 
demonstrate the liquid expulsion predictions described in this pa- 
per. A unique finding of this model was that an expulsion of liquid 
from the grout region could occur. This liquid is from the radioac- 
tive waste tanks and may contain soluble radioisotopes and 
chemicals, such as '°’Cs and nitrates. This liquid expulsion is 
driven by displacement of gas bubbles formed within the grout mi- 
crostructure. Liquid expulsion is very sensitive to the level of gas 
production, geometry and design of the grout region, and material 
properties of the grout. 


14773 


(WHC-SA-2260) Overview of pollution prevention 
accomplishments at Hanford. Chase, C.J.; Raney, E.A.; Engel, 
J.A. Westinghouse Hanford Co., Richland, WA (United States). Jan 


1994. 20p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. (CONF-940632-2: 87. 
annual meeting and exhibition of the Air and Waste Management 
Association, Cincinnati, OH (United States), 19-24 Jun 1994). Or- 
der Number DE94006331. Source: OSTI; NTIS; GPO Dep. 

The Pollution Prevention Program was established in 1989 at 
Westinghouse Hanford Company to change policy, practices, and 
operations to reduce the use of hazardous substances and the 
generation of waste, pollutants or contaminants, including radioac- 
tive, mixed, and hazardous materials. To make this change the 
group set out to encourage employees to use their ingenuity to 
prevent pollution in their work places. The Program created a book 
to promote individual and Site accomplishments that prevent pollu- 
tion. The Pollution Prevention Accomplishments Book used short 
bullets of information and photos to highlight 34 of the many ideas 
implemented on site that minimize waste. The motivation behind 
creating this book was to encourage ingenuity in individuals and 
groups on site, increase communication within the Site, and make 
employees aware that the Pollution Prevention Program can assist 
them in their endeavors to prevent pollution. Additional benefits 
reaped from the book included showing employees ways to pre- 
vent pollution, recognizing individuals who prevent pollution, 
training, and education. Each entry in the book identified the chal- 
lenge, initiative, and success of the idea. Nine of those entries 
have been chosen to be featured in this paper: aerosol puncture; 
excess chemical sales; diapers save landfill; paper recycling; 
demolition recycling; reuse of steel drums; co-disposal; effluent re- 
duction to process trenches; and engine steam cleaning. 


14774 (WHC-SD-W296-RPT-002) Natural hazards phenom- 
ena mitigation with respect to seismic hazards at the 
Environmental Restoration Disposal Facility. Reidel, S.P. West- 
inghouse Hanford Co., Richland, WA (United States). 6 Jan 1994. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE94006996. Source: 
OSTI; NTIS; INIS; GPO Dep. 





This report provides information on the seismic hazard for design 
of the proposed Environmental Restoration Disposal Facility 
(ERDF), a facility designed for the disposal of wastes generated 
during the cleanup of Hanford Site aggregate areas. The preferred 
ERDF site is located south and east of 200 East and 200 West Ar- 
eas. The Washington State Groundwater Protection Program (WAC 
173-303-806 (4)(a)(xxi)) requires that the characteristics of local 
and regional hydrogeology be defined. A plan for that work has 
been developed (Weekes and Borghese 1993). In addition, WAC 
173-303-282 provides regulatory guidance on siting a dangerous 
waste facility, and US Department of Energy (DOE) Order 5480.28 
requires consideration of natural phenomena hazards mitigation for 
DOE sites and facilities. This report provides information to evalu- 
ate the ERDF site with respect to seismic hazard. The ERDF will 
be a Corrective Action Management Unit (CAMU) as defined by 40 
CFR 260.10. 


14775 (WINCO—1140) Foreign travel report: Visits to UK, 
Belgium, Germany, and France to benchmark European spent 
fuel and waste management technology. Ermoid, L.F.; Knecht, 
D.A. Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, ID (United 
States). Aug 1993. 73p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC07-841D12435. Order Number 
DE94008815. Source: OSTI; NTIS; INIS; GPO Dep. 

The ICPP WINCO Spent Fuel and Waste Management Develop- 
ment Program recently was funded by DOE-EM to develop new 
technologies for immobilizing ICPP spent fuels, sodium-bearing liq- 
uid waste, and calcine to a form suitable for disposal. European 
organizations are heavily involved, in some cases on an industrial 
scale in areas of waste management, including spent fuel disposal 
and HLW vitrification. The purpose of this trip was to acquire first- 
hand European efforts in handling of spent reactor fuel and nuclear 
waste management, including their processing and technical 
capabilities as well as their future planning. Even though some dif- 
ferences exist in European and U.S. DOE waste compositions and 
regulations, many aspects of the European technologies may be 


applicable to the U.S. efforts, and several areas offer potential for 
technical collaboration. 


14776 (WINCO-1142) Technology development program 
for Idaho Chemical Processing Plant spent fuel and waste 
management. Ermold, L.F.; Knecht, D.A.; Hogg, G.W.; Olson, A.L. 
Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, ID (United 
States). Applied Technology Dept. Aug 1993. 9p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (United States). 
DOE Contract AC07-841D12435. Order Number DE94008813. 
Source: OST]; NTIS; INIS; GPO Dep. 

Acidic high-level radioactive waste (HLW) resulting from fuel re- 
processing at the Idaho Chemical Processing Plant (ICPP) for the 
U.S. Department of Energy (DOE) has been solidified to a calcine 
since 1963 and stored in stainless steel bins enclosed by concrete 
vaults. Several different types of unprocessed irradiated DOE- 
owned fuels are also in storage at the ICPP. In April, 1992, DOE 
announced that spent fuel would no longer be reprocessed to 
recover enriched uranium and called for a shutdown of the repro- 
cessing facilities at the ICPP. A new Spent Fuel and HLW 
Technology Development program was subsequently initiated to 
develop technologies for immobilizing ICPP spent fuels and HLW 
for disposal, in accordance with the Nuclear Waste Policy Act. The 
Program elements include Systems Analysis, Graphite Fuel Dis- 
posal, Other Spent Fuel Disposal, Sodium-Bearing Liquid Waste 
Processing, Calcine Immobilization, and Metal Recycle/Waste Mini- 
mization. This paper presents an overview of the ICPP radioactive 
wastes and current spent fuels, and describes the Spent Fuel and 
HLW Technology program in more detail. 


14777 (WINCO-—1145) Canister Model User’s Manual, Ver- 
sion 1.0. Pincock, K.D.; Hamelin, R.D. Westinghouse Idaho 
Nuclear Co., Inc., idaho Falls, ID (United States). Sep 1993. 30p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). DOE Contract ACO7-841D12435. Order Number 
DE94008910. Source: OSTI; NTIS; GPO Dep. 

The Canister Model described in this User’s Manual is both an 
educational and an exploration tool for the issues surrounding the 
construction of a canister for the storage of ICPP material in a 
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repository. The Canister Model described herein, as with all com- 
puter modeling software, has inherent application limitations based 
on the assumptions and relations used in the program. Due to 
these limitations, it is recommended that this model be used only 
for qualitative evaluations and trending of the variables of concern, 
and to gain familiarity with the concepts of Systems Modeling. This 
release represents the most recent version of the Canister Model, 
with upgrades to the program expected in the future. 


14778 (WINCO-1146) Idaho Chemical Processing Plant 
Liquid Effiuent Treatment and Disposal Facility hot test report. 
Hastings, R.L. Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, 
ID (United States). Sep 1993. 128p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO7-841D12435. Order 
Number DE94008911. Source: OSTI; NTIS; INIS; GPO Dep. 

Prior to initial operation with radioactive feed or “hot” operation, 
the Liquid Effluent Treatment and Disposal (LET&D) Facility under- 
went extensive testing. This report provides a detailed description 
and analysis of this testing. Testing has determined that LET&D is 
capable of processing radioactive solutions between the design 
flowrates of 275 gph to 550 gph. Modifications made to prevent 
condensation on the off-gas HEPA filters, to the process vacuum 
control, bottoms cooler rupture disks, and feed control system op- 
eration were successful. Unfortunately, two mixers failed prior to 
“hot” testing due to manufacturer's error which limited operation of 
the PEW Evaporator System and sampling was not able to prove 
that design removal efficiencies for Mercury, Cadmium, Plutonium, 
and Non-Volatile Radionuclides. 


14779 (WINCO-1150) Development and engineering plan 
for graphite spent fuels conditioning program. Bendixsen, C.L. 
(ed.); Fillmore, D.L.; Kirkham, R.J.; Lord, D.L.; Phillips, M.B.; Pinto, 
A.P.; Staiger, M.D. Westinghouse Idaho Nuclear Co., Inc., Idaho 
Falls, ID (United States). Sep 1993. 82p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC07-841D12435. 
Order Number DE94008807. Source: OSTI; NTIS; INIS; GPO Dep. 

Irradiated (or spent) graphite fuel stored at the Idaho Chemical 
Processing Plant (ICPP) includes Fort St. Vrain (FSV) reactor and 
Peach Bottom reactor spent fuels. Conditioning and disposal of 
spent graphite fuels presently includes three broad alternatives: (1) 
direct disposal with minimum fuel packaging or conditioning, (2) 
mechanical disassembly of spent fuel into high-level waste and 
low-level waste portions to minimize geologic repository require- 
ments, and (3) waste-volume reduction via burning of bulk graphite 
and other spent fuel chemical processing of the spent fuel. A multi- 
year program for the engineering development and demonstration 
of conditioning processes is described. Program costs, schedules, 
and facility requirements are estimated. 


14780 (WINCO—1163) Liquid abrasive grit blasting litera- 
ture search and decontamination scoping tests report. 
Ferguson, R.L. Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, 
ID (United States). Oct 1993. 25p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO7-841D12435. Order 
Number DE94008810. Source: OSTI; NTIS; INIS; GPO Dep. 

Past decontamination and solvent recovery activities at the Idaho 
Chemical Processing Plant (ICPP) have resulted in the accumula- 
tion of 1.5 million gallons of radioactively contaminated 
sodium-bearing liquid waste. Future decontamination activities at 
the ICPP could result in the production of 5 million gallons or more 
of sodium-bearing waste using the current decontamination tech- 
niques of chemical/water flushes and steam jet cleaning. With the 
curtailment of reprocessing at the ICPP, the focus of decontamina- 
tion is shifting from maintenance for continued operation of the 
facilities to decommissioning. As decommissioning plans are devel- 
oped, new decontamination methods must be used which result in 
higher decontamination factors and generate lower amounts of 
sodium-bearing secondary waste. The primary initiative of the 
WINCO Decontamination Development Program is the develop- 
ment of methods to eliminate/minimize the use of sodium-bearing 
decontamination chemicals. One method that was chosen for cold 
scoping studies during FY-93 was abrasive grit blasting. Abrasive 
grit blasting has been used in many industries and a vast amount 
of research and development has already been conducted. How- 
ever, new grits, process improvements and ICPP applicability was 
investigated. This evaluation report is a summary of the research 
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efforts and scoping tests using the liquid abrasive grit blasting de- 
contamination technique. The purpose of these scoping tests was 
to determine the effectiveness of three different abrasive grits: 
plastic beads, glass beads and alumina oxide. 


14781 (WINCO-1164) Decontamination of FAST (CPP-666) 
fuel storage area stainless steel fuel storage racks. Kessinger, 
G.F. Westinghouse idaho Nuclear Co., Inc., Idaho Falls, ID (United 
States). Oct 1993. 29p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC07-841D12435. Order Number 
DE94008809. Source: OST; NTIS; INIS; GPO Dep. 

The purpose of this report was to identify and evaluate alterna- 
tives for the decontamination of the RSM stainless steel that will be 
removed from the Idaho Chemical Processing plant (ICPP) fuel 
storage area (FSA) located in the FAST (CPP-666) building, and to 
recommend decontamination alternatives for treating this material. 
Upon the completion of a literature search, the review of the perti- 
nent literature, and based on the review of a variety of chemical, 
mechanical, and compound (both chemical and mechanical) decon- 
tamination techniques, the preliminary results of analyses of FSA 
critically barrier contaminants, and the data collected during the 
FSA Reracking project, it was concluded that decontamination and 
beneficial recycle of the FSA stainless steel produced is technically 
feasible and likely to be cost effective as compared to burying the 
material at the RWMC. It is recommended that an organic acid, or 
commercial product containing an organic acid, be used to decon- 
taminate the FSA stainless steel; however, it is also recommended 
that other surface decontamination methods be tested in the event 
that this method proves unsuitable. Among the techniques that 
should be investigated are mechanical techniques (CO, pellet 
blasting and ultra-high pressure water blasting) and chemical tech- 
niques that are compatible with present ICPP waste streams. 


14782 (WINCO-1165) Evaluation of the electrorefining 
technique for the processing of radioactive scrap metals. 
Kessinger, G.F. Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, 
ID (United States). Oct 1993. 23p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC07-841D12435. Order 
Number DE94008808. Source: OSTI; NTIS; INIS; GPO Dep. 

This report presents the results of a literature study performed to 
identify applications of the electrorefining technique to the decon- 
tamination of radioactively-contaminated scrap metal (RSM). Upon 
the completion of the literature search and the review of numerous 
references, it was concluded that there were applications of this 
technique that were appropriate for the decontamination of some 
types of RSM, especially when the desired product is a pure 
elemental metal of high purity. It was also concluded that this tech- 
nique was not well-suited for the decontamination of RSM stainless 
steels and other alloys, when it was desired that the metallurgical 


characteristics of the alloy be present in the decontaminated prod- 
uct. 


14783 (WINCO-1170) Conceptual design report for the me- 
chanical disassembly of Fort St. Vrain fuel elements. Lord, D.L. 
(Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, ID (United 
States)); Wadsworth, D.C.; Sekot, J.P.; Skinner, K.L. Westinghouse 
Idaho Nuclear Co., Inc., Idaho Falls, ID (United States). Apr 1993. 
64p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC07-841D12435. Order Number DE94008804. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A conceptual design study was prepared that: (1) reviewed the 
operations necessary to perform the mechanical disassembly of 
Fort St. Vrain fuel elements; (2) contained a description and survey 
of equipment capable of performing the necessary functions; and 
(3) performed a tradeoff study for determining the preferred con- 
cepts and equipment specifications. A preferred system was 


recommended and engineering specifications for this system were 
developed. 


14784 


(WINCO-1171) Evaluation and selection of aqueous- 
based technology for partitioning radionuclides from ICPP 
calcine. Olson, A.L.; Schulz, W.W.; Burchfield, L.A.; Carlson, C.D.; 
Swanson, J.L.; Thompson, M.C. Westinghouse Idaho Nuclear Co., 
Inc., Idaho Falls, ID (United States). Feb 1993. 69p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract AC07- 
841D12435. Order Number DE94008803. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Early in 1993 Westinghouse Idaho Nuclear Company (WINCO) 
chartered a Panel of Nuclear Separations Experts. The purpose of 
this Panel was to assist WINCO scientists and engineers in select- 
ing, evaluating, and ranking candidate aqueous-based processes 
and technologies for potential use in partitioning selected radionu- 
clides from nitric acid solutions of retrieved Idaho Chemical 
Processing Plant (ICPP) calcine. Radionuclides of interest are all 
transuranium elements, 9°Sr, °°Tc, 1291, and '97Cs. The six man 
Panel met for 4 days (February 16-19, 1993) on the campus of the 
Idaho State University in Pocatello, Idaho. Principal topics ad- 
dressed included: Available radionuclide removal technology; 
applicability of separations technology and processes to ICPP cal- 
cine; and potential integrated radionuclide partitioning schemes. 
This report, prepared from contributions from all Panel members, 
presents a comprehensive account of the proceedings and signifi- 
cant findings of the February, 1993 meeting in Pocatello. 


14785 (WINCO-1172) WINCO Metal Recycle annual report, 
FY 1993. Bechtold, T.E. (ed.). Westinghouse Idaho Nuclear Co., 
inc., Idaho Falls, ID (United States). Dec 1993. 77p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
841D12435. Order Number DE94008916. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report is a summary of the first year progress of the WINCO 
Metal Recycle Program. Efforts were directed towards assessment 
of radioactive scrap metal inventories, economics and concepts for 
recycling, technology development, and transfer of technology to 
the private sector. Seven DOE laboratories worked together to de- 
velop a means for characterizing scrap metal. Radioactive scrap 
metal generation rates were established for several of these labo- 
ratories. Initial cost estimates indicate that recycle may be 
preferable over burial if sufficient decontamination factors can be 
achieved during melt refining. Radiation levels of resulting ingots 
must be minimized in order to keep fabrication costs low. Industry 
has much of the expertise and capability to execute the recycling 
of radioactive scrap metal. While no single company can sort, mek, 
refine, roll and fabricate, a combination of two to three can com- 
plete this operation. The one process which requires development 
is in melt refining for removal of radionuclides other than uranium. 
WINCO is developing this capability in conjunction with academia 
and industry. This work will continue into FY-94. 


14786 (WINCO-1173) Hot isostatically-pressed aluminosili- 
cate glass-ceramic with natural crystalline analogues for 
immobilizing the calcined high-level nuclear waste at the 
idaho Chemical Processing Plant. Raman, S. Westinghouse 
Idaho Nuclear Co., Inc., Idaho Falls, ID (United States). Dec 1993. 
134p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC07-841D12435. Order Number DE94008802. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The additives Si, Al, MgO, P20s were mechanically blended with 
fluorinelsodium calcine in varying proportions. The batches were 
vacuum sealed in stainless steel canisters and hot isostatically 
pressed at 20,000 PSI and 1000 C for 4 hours. The resulting suite 
of glass-ceramic waste forms parallels the natural rocks in mi- 
crostructural and compositional heterogeneity. Several crystalline 
phases ar analogous in composition and structure to naturally oc- 
curring minerals. Additional crystalline phases are zirconia and 
Ca-Mg borate. The glasses are enriched in silica and alumina. Ap- 
proximately 7% calcine elements occur dissolved in this glass and 
the total glass content in the waste forms averages 20 wt%. The 
remainder of the calcine elements are partitioned into crystalline 
phases at 75 wt% calcine waste loading. The waste forms were 
tested for chemical durability in accordance with the MCC1-test 
procedure. The leach rates are a function of the relative propor- 
tions of additives and calcine, which in turn influence the 
composition and abundances of the glass and crystalline phases. 
The DOE leach rate criterion of less than 1 g/m?-day is met by all 
the elements B, Cs and Na are increased by lowering the melt vis- 
cosity. This is related to increased crystallization or devitrification 
with increases in MgO addition. This exploratory work has shown 
that the increases in waste loading occur by preferred partitioning 





of the calcine components among crystalline and glass phases. 
The determination of optimum processing parameters in the form 
of additive concentration levels, homogeneous blending among the 
components, and pressure-temperature stabilities of phases must 
be continued to eliminate undesirable effects of chemical composi- 
tion, microstructure and glass devitrification. 


14787 (WINCO-1176) idaho Chemical Processing Plant 
Spent Fuel and Waste Management Technology Development 
Program Plan. Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, 
ID (United States). Applied Technology Dept. Sep 1993. 50p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC07-841D12435. Order Number DE94008801. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Department of Energy (DOE) has received spent nuclear 
fuel (SNF) at the Idaho Chemical Processing Plant (ICPP) for in- 
terim storage and reprocessing since 1953. Reprocessing of SNF 
has resulted in an existing inventory of 1.5 million gallons of ra- 
dioactive sodium-bearing liquid waste and 3800 cubic meters (m*) 
of calcine, in addition to the 768 metric tons (MT) of SNF and vari- 
ous other fuel materials in inventory. To date, the major activity of 
the ICPP has been the reprocessing of SNF to recover fissile ura- 
nium; however, recent changes in world events have diminished 
the demand to recover and recycle this material. As a result, DOE 
has discontinued reprocessing SNF for uranium recovery, making 
the need to properly manage and dispose of these and future ma- 
terials a high priority. In accordance with the Nuclear Waste Policy 
Act (NWPA) of 1982, as amended, disposal of SNF and high-level 
waste (HLW) is planned for a geological repository. Preparation of 
SNF, HLW, and other radioactive wastes for disposal may include 
mechanical, physical, and/or chemical processes. This plan out- 
lines the program strategy of the ICPP Spent Fuel and Waste 
Management Technology Development Program (SF&WMTDP) to 
develop and demonstrate the technology required to ensure that 
SNF and radioactive waste will properly stored and prepared for fi- 
nal disposal. Program elements in support of acceptable interim 


storage and waste minimization include: developing and imple- 


menting improved radioactive waste treatment technologies; 
identifying and implementing enhanced decontamination and de- 
commissioning techniques; developing radioactive scrap metal 
(RSM) recycle capabilities; and developing and implementing im- 
proved technologies for the interim storage of SNF. 


14788 (WINCO-1177) CMPO purity tests in the TRUEX sol- 
vent using americium-241. Brewer, K.N.; Herbst, R.S.; Tranter, 
T.J.; Todd, T.A. Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, 
ID (United States). Dec 1993. 29p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO7-841D12435. Order 
Number DE94008800. Source: OSTI; NTIS; INIS; GPO Dep. 

The Transuranic Extraction (TRUEX) Process was developed by 
E.P. Horwitz and coworkers at Argonne National Laboratory (ANL) 
to separate the +4, +6, and +3 actinides from acidic aqueous 
solutions of nuclear wastes. Octyl (phenyl)-N-N-diisobutyl- 
carbamoylmethylphosphine oxide (CMPO) is the active actinide 
complexant used in the TRUEX solvent. CMPO is combined with 
tributyl phosphate (TBP) in an organic diluent, typically 
n-dodecane, to form the TRUEX solvent. Small quantities of impu- 
rities in the CMPO resulting from: (1) synthesis, (2) acid hydrolysis, 
or (3) radiolysis can result in actinide stripping problems from the 
solvent. The impurity, octylphenylphosphinic acid (POPPA), ia a 
powerful extractant at low acid concentrations which may be 
formed during CMPO synthesis. Consequently, commercial CMPO 
may contain sufficient quantities of POPPA to significantly impact 
the stripping of actinides from the TRUEX solvent. The purpose of 
these tests was to (1) determine if commercially available CMPO is 
sufficiently pure to alleviate actinide stripping problems from the 
TRUEX process and (2) to determine if solvent cleanup methods 
are sufficient to purify the commercially purchased CMPO. Extrac- 
tion and solvent cleanup methodologies used by Horwitz and 
coworkers at ANL were used to determine CMPO purity with 
241 Am. The improvement of the americium distribution coefficient in 
dilute nitric acid resulting from further purifying this CMPO is not 
significant enough to warrant additional CMPO purifying steps. The 
commercially purchased CMPO is found to be acceptable to use, 
as received, in a full-scale TRUEX process. 
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14789 (WINCO-1178) Conceptual design report for han- 
dling Fort St. Vrain fuel element components. Gavalya, R.A. 
Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, ID (United 
States). Sep 1993. 49p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC07-841D12435. Order Number 
DE94008799. Source: OSTI; NTIS; INIS; GPO Dep. 

This report presents conceptual designs for containment of high- 
level wastes (HLW) and low-level wastes (LLW) that will result from 
disassembly of fuel elements from the High Temperature Gas- 
Cooled Reactor at the Fort St. Vrain nuclear power plant in 
Platteville, Colorado. Hexagonal fue! elements will enter the disas- 
sembly area as a HLW and exit as either as HLW or LLW. The 
HLW will consist of spent fuel compacts that have been removed 
from the hexagonal graphite block. Graphite dust and graphite par- 
ticles produced during the disassembly process will also be routed 
to the container that will hold the HLW spent fuel compacts. The 
LLW will consist of the emptied graphite block. Three alternatives 
have been introduced for interim storage of the HLW containers af- 
ter the spent fuel has been loaded. The three alternatives are: (a) 
store containers where fuel elements are currently being stored, (b) 
construct a new dry storage facility, and (c) employ Multi-Purpose 
Canisters (currently in conceptual design stage). Containment of 
the LLW graphite block will depend on several factors: (a) LLW 
classification, (b) radiation levels, and (c) volume-reducing tech- 
nique (if used). Packaging may range from cardboard boxes for 
incinerable wastes to 55-ton cask inserts for remote-handied 
wastes. Before final designs for the containment of the HLW and 
LLW can be developed, several issues need to be addressed: (a) 
packing factor for fuel compacts in HLW container, (b) storage/ 
disposal of loaded HLW containers, (c) characterization of the emp- 
tied graphite blocks, and (d) which technique for volume-reduction 
purposes (if any) will be used. 


14790 (WINCO-1179) Summary of key directives govern- 
ing permanent disposal in a geologic repository. Sands, S.C. 
Ill. Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, ID (United 
States). Nov 1993. 74p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC07-841D12435. Order Number 
DE94008917. Source: OSTI; NTIS; INIS; GPO Dep. 

This document was developed in support of the idaho National 
Engineering Laboratory (INEL) Spent Fuel and Waste Management 
Technology Development Program (SF&WMTDP). It is largely 
comprised of flow diagrams summarizing the key regulatory re- 
quirements which govern permanent disposal in a geologic 
repository. The key purposes are (1) to provide an easy and effec- 
tive tool for referencing or cross referencing federal directives (i.e., 
regulations and orders), (2) to provide a method for examining the 
requirements in one directive category against the requirements in 
another, and (3) to list actions that must be taken to ensure direc- 
tive compliance. The document is categorically broken down into a 
Transportation section and a Mined Geologic Disposal System 
(MGDS) section to ensure that the interrelationship of the entire 
disposal system is considered. The Transportation section 
describes the transportation packaging requirements, testing meth- 
ods, and safety requirements imposed on fissile material 
shipments. The MGDS section encompasses technical aspects in- 
volved in siting, licensing, waste interaction with the container, 
container design features, physical characteristics of the surround- 
ing environment, facility design features, barrier systems, safety 
features, criticality considerations, migration restrictions, implemen- 
tation guidelines, and so forth. For purposes of illustration, the 
worst case scenario is outlined. It is important that the approaches 
and considerations contained in this document be integrated into 
the efforts of the SF&WMTDP so that every applicable aspect of 
the regulatory requirements can be evaluated to avoid investing 
large sums of money into projects that do not take into account all 
of the aspects of permanent waste disposal. Not until an overall 
picture and clear understanding of these regulations is established 
can a basis be developed to govern the direction of future activities 
of the SF&WMTDP. 


14791 (WINCO—1183) Analysis of ICPP tank farm infiltra- 
tion. Richards, B.T. Westinghouse Idaho Nuclear Co., Inc., Idaho 
Falls, ID (United States). Oct 1993. 174p. Sponsored by USDOE, 
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Washington, DC (United States). DOE Contract AC07-841D12435. 
Order Number DE94008921. Source: OSTI; NTIS; INIS; GPO Dep. 

This report addresses water seeping into underground vaults 
which contain high-level liquid waste (HLLW) storage tanks at the 
Idaho Chemical Processing Plant (ICPP). Each of the vaults con- 
tains from one to three sumps. The original purpose of the sumps 
was to serve as a backup leak detection system for release of 
HLLW from the storage tanks. However, water seeps into most of 
the vaults, filling the sumps, and defeating their purpose as a leak 
detection system. Leak detection for the HLLW storage tanks is 
based on measuring the level of liquid inside the tank. The source 
of water leaking into the vaults was raised as a concern by the 
State of Idaho INEL Oversight Group because this source could 
also be leaching contaminants released to soil in the vicinity of the 
tank farm and transporting contaminants to the aquifer. This report 
evaluates information concerning patterns of seepage into vault 
sumps, the chemistry of water in sumps, and water balances for 
the tank farm to determine the sources of water seeping into the 
vaults. 


14792 (WINCO—1184) ICPP water inventory study progress 
report. Richards, B.T. Westinghouse Idaho Nuclear Co., Inc., Idaho 
Falls, ID (United States). May 1993. 34p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC07-841D12435. 
Order Number DE94008922. Source: OSTI; NTIS; INIS; GPO Dep. 

Recent data from the Idaho Chemical Processing Plant (ICPP) 
indicate that water is entering the sumps located in the bottom of 
Tank Firm Vaults in quantities that exceed expected levels. In addi- 
tion, perched water body(s) exist beneath the northern portion of 
the ICPP. Questions have been raised concerning the origin of wa- 
ter entering the Tank Farm sumps and the recharge sources for 
the perched water bodies. Therefore, in an effort to determine the 
source of water, a project has been initiated to identify the source 
of water for Tank Farm sumps and the perched water bodies. In 
addition, an accurate water balance for the ICPP will be devel- 
oped. The purpose of this report is to present the specific results 
and conclusions for the ICPP water balance portion of the study. In 
addition, the status of the other activities being conducted as part 
of study, along with the associated action plans, is provided. 


14793 (WINCO-1187) Criteria and evaluation of three 
decontamination techniques. Tripp, J.L. Westinghouse Idaho Nu- 
clear Co., Inc., Idaho Falls, ID (United States). Jan 1994. 28p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC07-841D12435. Order Number DE94008798. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Past decontamination and solvent recovery activities at the Idaho 
Chemical Processing Plant (ICPP), which is part of the Idaho 
National Engineering Laboratory (INEL), have resulted in the accu- 
mulation of 1.5 million gallons of radioactively contaminated 
sodium-bearing liquid waste. Future decontamination activities at 
the ICPP could result in the production of 5 million gallons or more 
of sodium-bearing waste using the current decontamination tech- 
niques of chemical/water flushes and steam jet cleaning. This 
waste requires a large amount of cold chemical additive to process 
because the low melting temperatures of sodium and potassium 
salts cause agglomeration in the bed of the calciner vessel. Criteria 
have been established for evaluating methods and technologies 
available for decontaminating equipment and facilities. The criteria 
were weighted according to their relative importance using a 
Kepner-Tregoe Problem Solving process. These criteria were used 
to rank three decontamination techniques new to the ICPP: laser 
ablation, liquid abrasive blasting and CO2 pellet blasting, against 
the standard decontamination techniques of sodium-based chemi- 
cal cleaning and water/steam jets used. 


14794 (WINCO-1192) ICPP Tank Farm systems analysis. 
Palmer, W.B.; Beer, M.J.; Cukars, M.; Law, J.P.; Millet, C.B.; Mur- 
phy, J.A.; Nenni, J.A.; Park, C.V.; Pruitt, J.l.; Thiel, E.C.; Ward, 
F.S.; Woodard, J. Westinghouse Idaho Nuclear Co., Inc., Idaho 
Falls, ID (United States). Jan 1994. 289p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO7-841D12435. 
Order Number DE94008926. Source: OSTI; NTIS; INIS; GPO Dep. 

During the early years (1950-1965) of idaho Chemical Process- 
ing Plant (ICPP) operations, eleven, 300,000-gallon waste storage 
tanks were constructed. A project was in progress to replace these 
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aging tanks; however, since fuel reprocessing has been curtailed at 
ICPP, it is not clear that the new tanks are required. The Depart- 
ment of Energy (DOE) requested a systems engineering evaluation 
to determine the need for the new tanks. Over 100 alternatives 
were identified during a facilitated team meeting using Value Engi- 
neering techniques. After eliminating any ideas which clearly could 
not meet the requirements, the remaining ideas were combined 
into nine basic cases with five sub cases. These fourteen cases 
were then carefully defined using two methods. First, each case 
was drawn graphically to show waste processing equipment inter- 
faces and time constraints where they existed or were imposed. 
Second, each case was analyzed using a time-dependent com- 
puter simulation of ICPP waste management activities to determine 
schedule interactions, liquid storage requirements, and solid waste 
quantities. Based on the evaluation data, the team developed the 
following recommendations: Install and operate the high-level liquid 
waste evaporator; minimize liquid waste generation as much as 
possible within the constraints of required ICPP operational, safety, 
and environmental commitments; bring a Waste Immobilization Fa- 
cility on line by 2008 or earlier; operate NWCF as required to 
alleviate the need for new tank farm capacity; maximize the con- 
centration of Na and K in the calcine to minimize the final amount 
of waste requiring immobilization; avoid using Bin Set 7 for calcine 
storage, if possible, to reduce future calcine retrieval and D&D 
costs; and use WM-190 for liquid waste storage and one of the pil- 
lar and panel vaulted tanks as the spare. 


14795 (WINCO—1194) Integrated conditioning process for 
spent graphite fuels. Lopez, J.C.; Lords, R.E.; Pinto, A.P. West- 
inghouse Idaho Nuclear Co., Inc., Idaho Falls, ID (United States). 
Mar 1994. 23p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-841D12435. Order Number 
DE94008797. Source: OSTI; NTIS; INIS; GPO Dep. 

The objective of integrated spent graphite fuel conditioning is to 
reduce the cost of disposing of the fuels by minimizing the volume 
of waste destined for a high level repository. The concept is to ap- 
ply technologies available from other industries and from prior 
development for fuel recovery to burn away the graphite matrix that 
constitutes the bulk of the fuel elements. An integrated process is 
needed to meet functional requirements and safely manage 
process effluents. The three main aspects of the integrated condi- 
tioning process are crushing and burning the fuel elements and 
treating the products. Fluidized bed and shaft furnaces have been 
shown to work in prior development, but the fuel elements must be 
sized mechanically to meet feed requirements. Technology to 
crush, grind, or shred substantial materials has been developed for 
mining and refuse management. Commercially available equipment 
can reduce the fuel elements to the particle size required for the 
burner feed. Product ash must be packaged in a disposable waste 
form, to be determined by requirements for repository disposal. Ef- 
fluent treatment presents challenges unique to the nuclear industry 
but not necessarily unique to this process. Methods are available 
to filter or otherwise remove the fission products from the off-gas 
stream. 


14796 (WSRC-MS-—93-373) The use of electrochemical 
noise measurements with nuclear waste tanks. Mickalonis, J.1. 
(Westinghouse Savannah River Co., Aiken, SC (United States)); 
Jacko, RJ.; Quirk, G.P.; Eden, D.A. Westinghouse Savannah 
River Co., Aiken, SC (United States). [1994]. 30p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. (CONF-9405117—1: 1. international symposium on 
electrochemical noise measurements for corrosion applications, 
Montreal (Canada), 16-17 May 1994). Order Number DE94009540. 
Source: OSTI; NTIS; GPO Dep. 

Processing of nuclear materials for either military or civilian pur- 
poses generates waste products. The nuclear wastes are generally 
stored in plain carbon or stainless steel underground storage tanks. 
Corrosive wastes are inhibited to minimize the corrosion of these 
tanks and maintain tank structural integrity under normal and 
off-normal conditions. Storage tanks have fairly static conditions al- 
though processing of the waste in these tanks to more stable 
forms will produce dynamic conditions which may lead to localized 
corrosion. corrosion monitoring under either condition, therefore, 
would be advantageous for assuring that inhibitive conditions are 





maintained. A preliminary investigation was conducted to evaluate 
electrochemical noise measurements for corrosion monitoring of 
waste tanks. The initial results indicated that current and potential 
noise are correlated to the solution corrosivity. Further develop- 
ment is necessary to differentiate among the various forms of 
corrosion. Electrochemical noise measurements were made in the 
laboratory with plain carbon steel electrodes under simulated con- 
ditions for storage and processing of nuclear waste. Coupons were 
also exposed in the laboratory test vessels. The primary aggres- 
sive species of the waste was the nitrate anion, which induces 
pitting. The simulated waste was initially inhibited with sodium ni- 
trite and sodium hydroxide. The nitrate concentration was 
increased over the test period to increase the corrosivity of the so- 
lution. The temperature was held constant at 40 C. The current 
and potential noise showed an increasing trend with nitrate con- 
centrations. Under inhibited storage conditions the noise data was 
fairly stable. Inspection of the electrodes revealed minimal attack, 
especially pitting. The coupons, however, had a significant amount 
of pitting. This difference was attributed to the microstructure of the 
electrodes and coupons. 


14797 (WSRC-MS-93-533) Increased hydrogen release 
from a Savannah River Site high-level waste storage tank due 
to sparging: Measurement and modeling results. Lee, L.M.; 
Walker, D.D. Westinghouse Savannah River Co., Aiken, SC 
(United States). [1993]. 13p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-89SR18035. (CONF- 
940225-80: Waste management '94, Tucson, AZ (United States), 
27 Feb - 3 mar 1994). Order Number DE94008640. Source: OSTI; 
NTIS; INIS; GPO Dep. 

During normal operations at the Savannah River Site (SRS), 
tanks containing high-level radioactive waste are continuously ven- 
tilated to prevent accumulation of hydrogen gas within the vapor 
space. However, during some maintenance operations, the ventila- 
tion is temporarily halted. During a 1990 ventilation outage, 
hydrogen accumulated in a tank vapor space much more rapidly 


than expected. The accelerated rate of hydrogen evolution was 
traced to an air sparge within the tank solution which significantly 
increased the rate of hydrogen mass transfer from the liquid waste 
to the vapor space. 


14798 (WSRC-MS—93-552-Rev.1) Seepage basin radionu- 
clide transport in sediments and vegetation: Revision 1. 
Murphy, C.E. Jr.; Jerome, K.M. Westinghouse Savannah River Co., 
Aiken, SC (United States). [1993]. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-89SR18035. 
(CONF-931201—12-Rev.1: 4. international conference on chemistry 
and migration behavior of actinides and fission products in the geo- 
sphere, Charleston, SC (United States), 12-17 Dec 1993). Order 
Number DE94005946. Source: OSTI; NTIS; INIS; GPO Dep. 
Radionuclide concentrations were measured in soil and vegeta- 
tion growing adjacent to and in the Savannah River Laboratory 
Seepage Basins as part of the plan for closure of the basin sys- 
tem. The resuits of the measurements provide some information 
about the mobility of the radionuclides introduced into the basins. 
%9Sr is the most mobile of the radionuclides in soil. Its high mobility 
and high relative uptake by vegetation cause °°Sr to be distributed 
throughout the basin system. 'S7Cs is not as mobile in the basin 
soil, limiting its uptake by vegetation growing on the edge of the 
seepage basins; however, it is readily taken up by the vegetation 
growing in the basins. Soil mobility and vegetation uptake is rela- 
tively low for all of the transuranic radionuclides. For the most part 
these radionuclides remain near the surface of the basin soils 
where they were absorbed from the waste-water. The relative role 
of soil mobility and vegetation uptake on the distribution of radionu- 
clide at the basins was futher evaluated by comparing the 
vegetation concentration ratio and the half-depth of penetration of 
the radionuclides in the basin soil. The results suggest that vegeta- 
tion processes dominate in determining the concentration of Co 
and 'S7Cs in the vegetation. The influences of soil and vegetation 
are more balanced for °°Sr. The other radionuclides exhibit both 
low soil mobility and low vegetation uptake. The lack of soil mobil- 
ity is seen in the lower concentrations found in vegetation growing 
on the edge of the basin compared to those growing in the basin. 


05 NUCLEAR FUELS 
0520 Waste Management 


14799 (WSRC-MS—94-076) Radiological performance as- 
sessment for the E-Area Vaults at the Savannah River Site, 
Part 1: Simulation of radionuclide migration in the near-field. 
Yu, A.D. (Westinghouse Savannah River Co., Aiken, SC (United 
States)); Cook, J.R.; Lam, P.S.; Wilhite, E.L.; Smith, C.S. Westing- 
house Savannah River Co., Aiken, SC (United States). 1 Feb 
1994. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO9-89SR18035. (CONF-940456—-10-Pt.1: 1994 
Society for Computer Simulation multiconference, San Diego, CA 
(United States), 11-15 Apr 1994). Order Number DE94007287. 
Source: OSTI; NTIS; GPO Dep. 

Two papers presented in this session cover a numerical simula- 
tion of radionuclide migration from Savannah River Site’s E-Area 
Vaults (EAV) to the groundwater. These vaults are constructed be- 
low the ground surface and above the historical high water table. 
This paper covers the simulation of radionuclide migration in the 
unsaturated zone. A saturated zone model containing aquifers af- 
fected by the facility was also developed. The rate (Curies/yr) of 
radionuclide release to the water table obtained from Part | was 
used as the source term for the saturated zone model. The migra- 
tion of 23 key radionuclides for up to two million years was 
predicted [Westinghouse 1994]. The calculated annual dose of 
each of the radionuclides due to ingestion of water, based on unit 
initial inventory, is reported in Part Il. 


14800 (WSRC-RP-93-1111-Rev.1) Oak Ridge National 
Laboratory West End Treatment Facility simulated sludge vitri- 
fication demonstration, Revision 1. Cicero, C.A. (Westinghouse 
Savannah River Co., Aiken, SC (United States)); Bickford, D.F.; 
Bennert, D.M.; Overcamp, T.J. Westinghouse Savannah River Co., 
Aiken, SC (United States). 26 Jan 1994. 26p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE94009986. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Technologies are being developed by the US Department of En- 
ergy’s (DOE) Nuclear Facility sites to convert hazardous and mixed 
wastes to a form suitable for permanent disposal. Vitrification, 
which has been declared the Best Demonstrated Available Technol- 
ogy for high-level radioactive waste disposal by the EPA, is capable 
of producing a highly durable wasteform that minimizes disposal 
volumes through organic destruction, moisture evaporation, and 
porosity reduction. However, this technology must be demonstrated 
over a range of waste characteristics, including compositions, 
chemistries, moistures, and physical characteristics to ensure that it 
is suitable for hazardous and mixed waste treatment. These wastes 
are typically wastewater treatment sludges that are categorized as 
listed wastes due to the process origin or organic solvent content, 
and usually contain only small amounts of hazardous constituents. 
The Oak Ridge National Laboratory's (ORNL) West End Treatment 
Facility’s (WETF) sludge is considered on of these representative 
wastes. The WETF is a liquid waste processing plant that gener- 
ates sludge from the biodenitrification and precipitation processes. 
An alternative wasteform is needed since the waste is currently 
stored in epoxy coated carbon steel tanks, which have a limited 
life. Since this waste has characteristics that make it suitable for 
vitrification with a high likelihood of success, it was identified as a 
suitable candidate by the Mixed Waste Integrated Program (MWIP) 
for testing at CU. The areas of special interest with this sludge are 
(1) minimum nitrates, (2) organic destruction, and (3) waste water 
treatment sludges containing little or no filter aid. 


14801 (WSRC-RP-93-1342) Radiolytic gas generation in 
Salt Cake Quality Assurance Plan. Walker, D.D. Westinghouse 
Savannah River Co., Aiken, SC (United States). 30 Aug 1993. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC09-89SR18035. Order Number DE94004433. Source: 
OSTI; NTIS; INIS; GPO Dep. 

High-level radioactive wastes are stored in large, steel tanks in 
the Savannah River Site’s Tank Farms. The liquid levels in these 
tanks are monitored to detect leakage of waste out of tanks or 
leakage of liquids into the tanks. Recent unexplained level fluctua- 
tions in high-level waste (HLW) tanks have caused High Level 
Waste Engineering (HLWE) to develop a program to better under- 
stand tank level behavioral Interim Waste Technology (IWT) has 
been requested by HLWE to obtain data which will lead to a better 
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understanding of the radiolytic generation of gases in salt cake. A 
task plan has been written in response to this request. This docu- 
ment details the controls necessary to ensure the quality of the 
results of the activities described in the task plan. 


14802 (WSRC-RP-93-1541) Novel disk modules for mem- 
brane separation processes. Siler, J.L. Westinghouse Savannah 
River Co., Aiken, SC (United States). 6 Dec 1993. 19p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE94009098. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The reverse osmosis (RO) system at the Effluent Treatment Fa- 
cility (ETF) at the Savannah River Site, Aiken, South Carolina has 
experienced fouling from trace quantities of inorganics (Al, Fe, and 
Si) and 1.E5-!.E7/ml bacteria. The bacteria are primarily produced in 
an upstream Hg-removal resin bed/activated carbon bed process. 
The bacteria adhere to the colloidal inorganics that are in the 
membrane feed at their solubility limits (having been precipitated 
and removed upstream by a ceramic microfilter system). The re- 
sulting bacteriaV/inorganic foulant adheres to the membrane surface 
and results in high feed pressures and poor salt rejection. The feed 
pressure increases because the membrane system at the ETF is 
designed to produce a constant rate of treated water, or permeate. 
This is accomplished by increasing the membrane feed pressure 
whenever permeate flow drops. These performance losses have 
been attributed to bacteria present in the feed, and several poten- 
tial solutions have been proposed and demonstrated here at the 
Savannah River Technology Center (SRTC). Advanced hybrid 
plate-and-frame modules have been developed that increase the 
applicability of membrane systems by using hydrodynamics rather 
than pretreatment to prevent membrane fouling. 


14803 (WSRC-TR-93-056) Solubility of plutonium and ura- 
nium in alkaline salt solutions. Hobbs, D.T.; Edwards, T.B.; 
Fleischman, S.D. Westinghouse Savannah River Co., Aiken, SC 
(United States). 12 Feb 1993. 84p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE94009051. Source: OSTI; NTIS; GPO Dep. 

The solubility of plutonium and uranium in alkaline salt solutions, 
which will be processed in the In-Tank Precipitation (ITP) process, 
was investigated to screen for significant factors and interactions 
among the factors comprising the salt solutions. The factors in- 
cluded in the study were hydroxide, nitrate, nitrite, aluminate, 
sulfate, carbonate, and temperature. Over the range of factor con- 
centrations studied, the level of hydroxide in the solution is not 
sufficient alone to predict the resulting concentration of plutonium 
and uranium in the solution. Other constituents of the salt solution 
play an important role in determining the amount of plutonium and 
uranium in solution. Statistical models predicting the plutonium and 
uranium concentrations over the range of salt solutions investi- 
gated are provided. 


14804 (WSRC-TR-93-089-Rev.1) Savannah River Site 
Waste Management Program Pian, FY 1993: Revision 1. West- 
inghouse Savannah River Co., Aiken, SC (United States). Jun 
1993. 216p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE94009052. Source: OSTI; NTIS; INIS; GPO Dep. 

The primary purpose of the Waste Management Program Plan is 
to provide an annual report on facilities being used to manage 
wastes, forces acting to change current waste management (WM) 
systems, and how operations are conducted. This document also 
reports on plans for the coming fiscal year and projects activities 
for several years beyond the coming fiscal year to adequately plan 
for safe handling and disposal of radioactive wastes generated at 
the Savannah River Site (SRS) and for developing technology for 
improved management of wastes. 


14805 (WSRC-TR-93-502) Materials issues in interim stor- 
age and direct disposal of aluminum clad spent nuclear fuel. 
Caskey, G.R. Jr. Westinghouse Savannah River Co., Aiken, SC 
(United States). Sep 1993. 2ip. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC09-89SR18035. Order 
Number DE94009991. Source: OSTI; NTIS; INIS; GPO Dep. 

This report reviews the material properties and behavior of alu- 
minum based fuels and aluminum cladding alloys as technical 
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background for development of acceptance criteria and specifica- 
tion of environmental conditions for dry storage of aluminum clad 
spent nuclear fuel (SNF). A preliminary assessment has been 
made of material properties and environmental conditions as they 
affect the safe storage of aluminum clad SNF over long time peri- 
ods. Topics that require further evaluation have been identified. 
Direct disposal of highly enriched aluminum clad spent nuclear fuel 
(HE-SNF) in a geologic repository is an alternative to chemical 
treatment of the fuel, but a waste form and repository for final dis- 
posal of these fuels have not been selected. Consequently, interim 
dry storage in a monitored retrievable storage (MRS) facility will 
probably be needed for many decades. Both final disposal and 
interim storage require that the HE-SNF remain critically safe (con- 
tinually meet the minimum required sub critical safety margin of 
5Kex = 0.05 for federal repositories) and that fission product release 
be prevented. During interim storage steps must be taken to pre- 
serve the integrity of the fuel, prevent damage during handling, 
stabilize already damaged fuel, and possibly encapsulate or isolate 
damaged fuel. Storage conditions and facilities for interim dry stor- 
age of Zircaloy clad uranium oxide fuels from light water reactors 
(LWR) have been developed and have been operated successfully 
in several countries including the US. However, acceptance criteria 
have not been defined and facility designs have not been demon- 
strated for interim dry storage of aluminum clad spent nuclear fuel. 


14806 (WSRC-TR-93-623) Consolidated Incineration Facil- 
ity metals partitioning test: Final report. Burns, D.B. 
Westinghouse Savannah River Co., Aiken, SC (United States). 31 
Aug 1993. 79p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE94009990. Source: OSTI; NTIS; INIS; GPO Dep. 

Test burns were conducted at Energy and Environmental 
Research Corporation's rotary kiln simulator, the Solid Waste Incin- 
eration Test Facility, using surrogate CIF wastes spiked with 
hazardous metals and organics. The primary objective for this test 
program was measuring heavy metals partition between the kiln 
bottom ash, scrubber blowdown solution, and incinerator stack gas. 
Also, these secondary waste streams were characterized to deter- 
mine waste treatment requirements prior to final disposal. These 
tests were designed to investigate the effect of several parameters 
on metals partitioning: incineration temperature; waste chloride 
concentration; waste form (solid or liquid); and chloride concentra- 
tion in the scrubber water. Tests were conducted at three kiln 
operating temperatures. Three waste simulants were burned, two 
solid waste mixtures (paper, plastic, latex, and one with and one 
without PVC), and a liquid waste mixture (containing benzene and 
chlorobenzene). Toxic organic and metal compounds were spiked 
into the simulated wastes to evaluate their fate under various com- 
bustion conditions. Kiln offgases were sampled for volatile organic 
compounds (VOC), semi-volatile organic compounds (SVOC), poly- 
chlorinated dibenz[pjdioxins and polychlorinated dibenzofurans 
(PCDD/PCDF), metals, particulate loading and size distribution, 
HCl, and combustion products. Stack gas sampling was performed 
to determine additional treatment requirements prior to final waste 
disposal. Significant test results are summarized below. 


14807 (WSRC-TR-94-041) Reference flaw size for struc- 
tural and fracture analysis of Types 1 and 2 waste tanks. 
Wiersma, B.J.; Sindelar, R.L. Westinghouse Savannah River Co., 
Aiken, SC (United States). Jan 1994. 25p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE94009099. Source: OSTI; NTIS; GPO Dep. 

High Level Waste Engineering (HLWE) is reviewing the Technical 
Standard requirements for tank level and minimum wall tempera- 
ture. These requirements are necessary to minimize the probability 
of brittle fracture of the primary liner due to normal operating and/ 
or seismic loads. The review includes the determination of a refer- 
ence flaw size, a maximum through-wall crack length, which may 
reasonably be applied to structural and fracture analysis of the 
Type | and Il waste tank primary liners. This memorandum briefly 
discusses the mechanism of crack initiation and propagation, the 
inspections of primary wall cracks, and a statistical analysis of the 
measured crack lengths. Recommendations on additional analyses 
which may increase the confidence in the reference flaw size will 
also be presented. The primary liner for Type | and Il waste tanks 





is fabricated from ASTM A285, Grade B carbon steel (A285). The 
liner received no heat treatments to relieve residual stresses in the 
heat affected zones. Five Type | waste tanks and all four Type II 
waste tanks developed through-wall cracks. Leaks developed in 
tanks 9, 10,14 and 16 within less than two years. Small surface 
cracks were also observed on the interior of the tank primary. The 
cracks were perpendicular to the butt welds and extended through 
the heat affected zone before stopping shortly after penetrating the 
base metal. The largest leakage of radioactive waste, approxi- 
mately 185,000 gallons from the primary into the annulus, occurred 
from Tank 16, a Type Il waste tank. During inspections of this tank 
over 300 leaks were discovered with the longest observed crack 
being approximately 6 inches. Due to the large number of ob- 
served cracks and the amount of leakage, this wag the only tank 
that was surveyed for crack lengths. For this analysis, Tank 16 will 
be considered representative of all Type | and || waste tanks be- 
cause the materials, construction practices, and tank chemistry 
represented a worst case. 


14808 (WSRC-TR-94-100-1) Savannah River Technology 
Center monthly report, January 1994. Westinghouse Savannah 
River Co., Aiken, SC (United States). Jan 1994. 27p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE94009544. Source: OSTI; NTIS; 
GPO Dep. 

This is the monthly progress report for the Savannah River Tech- 
nology Center, which covers the following areas of interest, Tritium, 
Separation processes, Environmental Issues, and Waste Manage- 
ment. 


14809 (YJT-93-21) The solubility of Zr, Nb and Ni in 
groundwater and concrete water, and sorption on crushed 
rock and cement. Kulmala, S. (Helsinki Univ. (Finland). Dept. of 
Radiochemistry); Hakanen, M. Nuclear Waste Commission of 
Finnish Power Companies, Helsinki (Finland). Sep 1993. 76p. Or- 
der Number DE94622628. Source: OSTI; NTIS; INIS. 

The Finnish power companies, Teollisuuden Voima Oy (TVO) 
and |Imatran Voima Oy (IVO) intend to dispose of decommissioning 
and operating wastes in repositories at the power plant sites, 
Olkiluoto and Haestholmen. The Olkiluoto repository is fully opera- 
tional for operating wastes and the Haestholmen repository is 
under excavation. This study examines the solubilities and sorption 
of three activation product metals, zirconium, niobium and nickel. 
The solubilities were investigated by oversaturation method in 
NaOH solutions of Different pH and in TVO groundwater and by 
undersaturation method in TVO and IVO groundwaters and con- 
crete waters. The solution concentrations in the undersaturation 
studies were 2x10-° mol/l, 2x10-® mol/l and about 1x10-” mol/ 
for zirconium, niobium and nickel, respectively. The sorption of the 
metals was studied for crushed rock/groundwater systems, for 
crushed rock/concrete water systems (tonalite and TVO waters; ra- 
pakivi granite and IVO waters) and for crushed cement/concrete 
water (TVO and IVO) systems. The K, values of zirconium were 
0.19-0.36 m%/kg in the tonalite/TVO groundwater system and 0.53- 
1.88 m°/kg in the cement/TVO concrete water system. For niobium 
the Ky values were 0.04-0.17 m3/kg for tonalite/TVO groundwater, 
0.07-0.60 m°/kg for cement/TVO concrete water, 0.09-0.58 m°/kg 
for rapakivi granite/IVO groundwater and 0.08-0.62 m*%/kg for ce- 
mentv/IVO concrete water. For nickel the Ky values were 0.12-0.17 
m°/kg, 0.43-0.77 m3/kg, 0.007-0.009 m°/kg and 0.22-0.55 m°/kg 
for the systems tonalite/TVO groundwater, cement/TVO concrete 
water, rapakivi granite/IVO groundwater and cement/IVO concrete 
water, respectively. (orig.). (22 refs., 7 figs., 23 tabs.). 


14810 (YJT-93-22) Modelling study of the distribution of 
activation products in a cementitious repository. Heath, T.G. 
(AEA Technology, Harwell (United Kingdom). Harwell Lab.); More- 
ton, A.; Porter, F.; Sharland, S.; Smith, A.; Tweed, C. Nuclear 
Waste Commission of Finnish Power Companies, Helsinki (Fin- 
land). Sep 1993. 66p. Order Number DE94623727. Source: OSTI; 
NTIS; INIS. 

Thermodynamic modelling has been used to study the behaviour 
of the activation products Ni-59, Nb-94 and Zr-93 in the cementi- 
tious/bentonite/crushed-rock near field of a radioactive waste 
repository. The work had two main aims: (a) to obtain estimates of 
the most realistic solubilities for the three radioelements present in 
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decommissioning waste under the near-field conditions, (b) to cal- 
culate the rate of migration of the radionuclides through the 
near-field barriers. The calculated solubilities at pH 12.4 and 25 
deg C are approximately 1*10-? M, 4*10-° M and 6*10-® M for 
Ni, Zr and Nb respectively. These values correspond to solubilities 
measured for amorphous-type solids where very efficient solid- 
liquid separation is achieved. Uncertainties in the data values are 
discussed. Calculations to investigate the effect of a lower host- 
rock temperature on these solubilities suggest that the solubilities 
will rise to about 1*10-5 M, 8"10-° M for Ni, Zr and Nb respec- 
tively, but there is less certainty in the input data. Modelling has 
been performed using the CHEQMATE computer code to calculate 
the rate of migration of the radioelements through the concrete and 
bentonite/crushed-rock barriers, assuming solubility control and 
control by corrosion of the source metals. The results demon- 
strated that the assumption of solubility control of corrosion control 
made little difference to the model, because in the corrosion control 
case the metals reached their solubility limits rapidly. The inclusion 
of groundwater flow increased the metal ion concentration by less 
than a factor of 2 in each case. The fluxes out of the TVO reposi- 
tory after a given time were predicted to be significantly less than 
those from the IVO repository due to the greater thickness of con- 
crete in the TVO repository. (orig.). (16 refs., 9 figs., 23 tabs.). 


14811 (YJT-93-23) Diffusion of water, cesium and neptu- 
nium in pores of rocks. Puukko, E. (Helsinki Univ. (Finland). 
Dept. of Radiochemistry); Heikkinen, T.; Hakanen, M.; Lindberg, A. 
Nuclear Waste Commission of Finnish Power Companies, Helsinki 
(Finland). Oct 1993. 69p. Order Number DE94622629. Source: 
OSTI; NTIS; INIS. 

Teollisuuden Voima Oy (TVO) is investigating the feasibility to 
dispose of spent nuclear fuel within Finland. The present plan calls 
for the repository to be located in crystalline rock at a depth of sev- 
eral hundred meters. The safety assessment of the repository 
includes calculations of migration of waste nuclides. The flow of 
waste elements in groundwater will be retarded through sorption in- 
teraction with minerals and through diffusion into rock. Diffusion is 
the only mechanism retarding the migration of non-sorbing species 
and, it is expected to be the dominating retardation mechanism of 
many of the sorbing elements. In the investigation the simultane- 
ous diffusion of tritiated water (HTO), cesium and neptunium in 
rocks of TVO investigation sites at Kivetty, Olkiluoto and Romu- 
vaara were studied. (11 refs., 33 figs., 9 tabs.). 


14812 (YJT-93-25) Spent fuel dissolution mechanisms. 
Ollila, K. (Technical Research Centre of Finland, Espoo (Finland). 
Reactor Lab.). Nuclear Waste Commission of Finnish Power Com- 
panies, Helsinki (Finland). Nov 1993. 82p. (in Finnish). Order 
Number DE94622630. Source: OSTI; NTIS; INIS. 

This study is a literature survey on the dissolution mechanisms 
of spent fuel under disposal conditions. First, the effects of radioly- 
sis products on the oxidative dissolution mechanisms and rates of 
UO, are discussed. These effects have mainly been investigated 
by using electrochemical methods. Then the release mechanisms 
of soluble radionuclides and the dissolution of the UOz matrix in- 
cluding the actinides, are treated. Experimental methods have 
been developed for measuring the grain-boundary inventories of 
radionuclides. The behaviour of cesium, strontium and technetium 
in leaching tests shows different trends. Comparison of spent fuel 
leaching data strongly suggests that the release of ®°Sr into the 
leachant can be used as a measure of the oxidation/dissolution of 
the fuel matrix. Approaches to the modelling UOz2, dissolution are 
briefly discussed in the next chapter. Lastly, the use of natural ma- 
terial, uraninite, in the evaluation of the long-term performance of 
spent fuel is discussed. (orig.). (81 ref., 37 figs., 8 tabs.). 


14813 (Y/SUB—94-99069C/Y-15/3) Addendum to the correc- 
tive action plan for Underground Storage Tanks 1219-U, 
1222-U, 2082-U, 2068-U at the Rust Garage Facility, Bullidings 
9720-15 and 9754-1: Oak Ridge Y-12 Plant, Oak Ridge, Ten- 
nessee, Facility ID #0-010117. Oak Ridge Y-12 Plant, TN (United 
States); Science Applications International Corp., Oak Ridge, TN 
(United States). Jan 1994. 87p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO5-840S21400. Order 
Number DE94010040. Source: OSTI; NTIS; INIS; GPO Dep. 
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This document represents an addendum to the Corrective Action 
Plan (CAP) for underground storage tanks 1219-U, 2082-U, and 
2068-U located at Buildings 9720-15 and 9754-1, Oak Ridge Y-12 
Plant, Oak Ridge, TN. The site of the four underground storage 
tanks is commonly referred to as the Rust Garage Facility. The 
original CAP was submitted to the Tennessee Department of Envi- 
ronment and Conservation (TDEC) for review in May 1992. During 
the time period after submission of the original CAP for the Rust 
Garage Facility, Y-12 Plant Underground Storage Tank (UST) Pro- 
gram personnel continued to evaluate improvements that would 
optimize resources and expedite the activities schedule presented 
in the original CAP. Based on these determinations, several 
revisions to the original corrective action process options for reme- 
diation of contaminated soils are proposed. The revised approach 
will involve excavation of the soils from the impacted areas, on-site 
thermal desorption of soil contaminants, and final disposition of the 
treated soils by backfilling into the subject site excavations. Based 
on evaluation of the corrective actions with regard to groundwater, 
remediation of groundwater under the Y-12 Plant CERCLA Pro- 
gram is proposed for the facility. 


14814 (Y/TS-891) Effectiveness evaluation of three RCRA 
caps at the Y-12 Plant, Oak Ridge, Tennessee. Shevenell, L.A. 
(Nevada Bureau of Mines and Geology, Reno, NV (United States)); 
Goldstrand, P.M. Oak Ridge Y-12 Plant, TN (United States); Oak 
Ridge National Lab., TN (United States). Jan 1994. 333p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840S21400. Order Number DE94010035. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Because installation of Resource Conservation and Recovery Act 
(RCRA)- engineered caps is costly, it is prudent to evaluate the 
effectiveness of this procedure for hydrologically isolating contami- 
nants. The objective for installation of five-part engineered caps at 
the Y-12 Plant was to (1) satisfy the regulatory compliance issues, 
(2) minimize the risk of direct contact with the wastes, and (3) re- 
duce rainfall infiltration. Although the original objectives of installing 
the caps were not to alter groundwater flow, a potential effect of 
reducing infiltration is to minimize leaching, thus retarding ground- 
water contaminant migration from the site. Hence, cap effectiveness 
with respect to reduced groundwater contaminant migration is eval- 
uated using groundwater data in this report. Based on the available 
data at the Y-12 capped areas, evaluation of cap effectiveness in- 
cludes studying water level and chemical variability in nearby 
monitoring wells. Three caps installed during 1989 are selected for 
evaluation in this report. These caps are located in three signifi- 
cantly different hydrogeologic settings: overlying a karst aquifer 
(Chestnut Ridge Security Pits [CRSP]), overlying shales located on 
a hill slope (Oil Landfarm Waste Management Area [OLWMA]), and 
overlying shales in a valley floor which is a site of convergent 
groundwater flow (New Hope Pond [NHP]). Presumably, the caps 
have been effective in minimizing risk of direct contact with the 
wastes and halting direct rainfall infiltration into the sites over the 
extent of the capped areas, but no evidence is presented in this re- 
port to directly demonstrate this. The caps installed over the three 
sites appear to have had a minimal effect on groundwater 
contaminant migration from the respective sites. Following cap con- 
struction, no changes in the configuration of the water table were 
observed. Migration of contaminant plumes occurred at all three 
sites, apparently without regard to the timing of cap installation. 
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Refer also to citation(s) 14533, 14579, 14589, 14605, 14613, 
14621, 14643, 14644, 14645, 14653, 14691, 14701, 14702, 14705, 
14719, 14730, 14742, 14754, 14841, 14850, 14865, 14867, 14876, 
14889, 16541, 16551, 16608, 16612, 16625, 16633, 16640, 16861 


14815 (AECL-9577) The soil submodel, SCEMR1, for the 
assessment of Canada’s nuclear fuel waste management con- 
cept. Sheppard, M.|. Atomic Energy of Canada Ltd., Pinawa, MB 
(Canada). Whiteshell Nuclear Research Establishment. Nov 1992. 
206p. (COG-91-194.). Order Number DE94619317. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Radionuclides from nuclear fuel wastes immobilized in a vault in 
stable plutonic rock of the Canadian Shield may eventually dissolve 
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in groundwater. A biosphere model, BIOTRAC, has been devel- 
oped to model the migration of radionuclides and document the 
consequences in an environmental impact statement. This report 
describes the soil submodel of BIOTRAC., SCEMR1. The 
SCEMR1 soil model is a mechanistic time-dependent transport 
model. This report presents full descriptions of its major subrou- 
tines for water and nuclide transport, its input parameter values, its 
major assumptions, and quality assurance procedures used in de- 
velopment. SCEMR1 performed adequately during independently 
testing. The SCEMR1 code uses too much computer time for direct 
inclusion in BIOTRAC. A sensitivity analysis indicated that the 
important parameters to accurately predict water and nuclide trans- 
port were the soil solid/liquid partition coefficient K,, annual 
precipitation, soil texture, and soil depth. Using ranges of these 
four parameters relevant to the Shield and the disposal vault nu- 
clide inventory, a database of steady-state soil concentrations was 
generated by running SCEMR1. This database covered a range of 
annual precipitation from 0.3 to 1.0 m, soil depth from 1.0 to 2.0 m, 
and soil K, values from 10-2 to 10% L/kg for each of four major 
soil textures considered (sand, loam, clay and organic). Concentra- 
tions for contamination by way of groundwater and by irrigation 
were computed. A regression analysis of this database from 
SCEMR1 was coupled with a response function in BIOTRAC. This 
response function recreates the time dependence and incorporates 
radiological decay and ingrowth of daughters and losses of 
radionuclides from soil through degassing and cropping. The cou- 
pling of SCEMR1 and BIOTRAC is described and a sample 
calculation is shown. (Author). 


14816 (AECL-9889) The atmosphere submodel for the 
assessment of Canada’s nuclear fuel waste management con- 
cept. Amiro, B.D. Atomic Energy of Canada Ltd., Pinawa, MB 
(Canada). Whiteshell Nuclear Research Establishment. Sep 1992. 
99p. (COG-91-199.). Order Number DE94619318. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Canada’s Nuclear Fuel Waste Management Program is re- 
searching a concept for disposal of immobilized nuclear fuel waste 
in a vault mined deep in stable plutonic rock. When protective bar- 
riers are eventually breached, radioactive and chemically toxic 
nuclides, carried by groundwater, may migrate from the vault to the 
biosphere. They may cycle through surface waters, soil, the atmos- 
phere and the food chain. One of the objectives of the program is 
to assess the movement of nuclides using modelling techniques to 
calculate the radiological dose to humans and concentrations of 
contaminants in the environment. To achieve these goals a bio- 
sphere model, comprising four submodels, has been developed. 
This report describes the atmosphere suomodel and the pathways 
through which nuclides may move through the atmosphere. The 
model describes the processes of nuclide suspension, dispersion 
and deposition. Surface water and soil are considered as primary 
sources of nuclide fluxes to the atmosphere. Some nuclides may 
be attached to contaminated suspended particulate matter, 
whereas others are mobile as gases. The model considers natural 
phenomena such as wind erosion of soil, forest fires, gaseous 
emissions from soil, and bubble bursting at lake surfaces. Anthro- 
pogenic processes such as wood burning for energy are also 
modelled, and nuclide concentrations in both outdoor and indoor 
air are calculated. The model combines a variety of techniques, in- 
cluding mass loading concepts, flux density estimates, numerical 
dispersion models and specific activity relationships. The model is 
probabilistic; transport is modelled using simple mass transfer 
equations, and variability is incorporated by distributing values for 
parameters. This report documents the model equations, the pa- 
rameter values, and comparisons of pathways. (Author). 


14817 (AECL—10290) The surface water submodel for the 
assessment of Canada’s nuclear fuel waste management con- 
cept. Bird, G.A. (Atomic Energy of Canada Ltd., Pinawa, MB 
(Canada). Whiteshell Nuclear Research Establishment); Stephen- 
son, M.; Cornett, R.J. Atomic Energy of Canada Ltd., Pinawa, MB 
(Canada). Whiteshell Nuclear Research Establishment. Dec 1992. 
154p. (COG-91-193.). Order Number DE94619316. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A requirement in assessing the safety of Canada’s nuclear fuel 
waste management concept is the prediction of radiological doses 





to humans and other biota, which may occur far in the future as a 
result of releases of nuclides to the biosphere. A biosphere model 
has been developed, consisting of four integrated submodels 
describing surface water, soil, atmosphere, and food-dose compo- 
nents. This report documents the surface water submodel, which is 
a simple, generic mass balance model of a Canadian Shield lake. 
Nuclide input to the lake is the time-dependent mass output from 
the geosphere model. Nuclides enter the lake from compacted 
sediments. The surface water submodel calculates nuclide concen- 
trations in lake water and sediment. These concentrations are used 
in the other biosphere submodels to predict the radiological dose 
to biota. Selection of parameter values for the model is based on 
the literature, our own data, and conservative assumptions to en- 
sure that doses are not underestimated. MOst parameters are 
represented by log normal. This probabilistic approach of using dis- 
tributed parameter values accounts for variability and uncertainty in 
parameter values, and short-term environmental fluctuations. 
Long-term environmental changes, such as glaciation, are not con- 
sidered in the model. Sensitivity analysis indicates that nuclide 
concentrations in lake water and sediment are governed primarily 
by hydrological flushing, with lake catchment area being the most 
important parameter. When catchment area is held constant, as 
would occur at a specific site, lake area and nuclide transfer rate 
from water to sediment strongly influence concentrations in both 
water and sediment. Sediment accumulation rate also strongly in- 
fluences sediment nuclide concentrations. Validation of model 
predictions using published studies and other data demonstrates 
that our model is realistic and suitable for assessing Canada’s dis- 
posal concept. (Author). 


14818 (AECL—10953) Annual health, safety and environ- 


mental performance report for 1992. Orman, R.F.; Richards, S. 
Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs. Dec 1993. 24p. Order Number DE94620852. 
Source: OST; NTIS (US Sales Only); INIS. 

This report summarizes the safety and environmental record of 
the operations of Atomic Energy of Canada Limited (AECL) during 


1992. An introduction highlights the results and describes the facili- 
ties and organizational systems. Subsequent sections indicate the 
performance of the company with respect to personnel radiation 
exposures, occupational injuries, the handling of wastes and the 
release of materials into the environment. Programs in health, 
safety and environmental protection are presented, along with site 
remediation and emergency preparedness practices. 


14819 (ARH-N—170) Tritium calculations. Akamine, J. At- 
lantic Richfield Hanford Co., Richland, WA (United States). 23 Jun 
1970. 27p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE94007820. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report presents calculations to reduce the quantity of tritium 
released to the environment from the Purex Plant. 


14820 (DOE/ID/13042-26) Directional dependency of air 
sampling: Research and development grant #4. Idaho INEL 
Oversight Program, Boise, ID (United States). 15 Jan 1994. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG0O7-911D13042. Order Number DE94008822. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A field study was performed by Idaho State University- 
Environmental Monitoring Laboratory (EML) to examine the 
directional dependency of low-volume air samplers. A typical con- 
tinuous low volume air sampler contains a sample head that is 
mounted on the sampler housing either horizontally through one of 
four walls or vertically on an exterior wall ‘looking down or up.’ In 
1992, a field study was undertaken to estimate sampling error and 
to detect the directional effect of sampler head orientation. Approxi- 
mately 1/2 mile downwind from a phosphate plant (continuous 
source of alpha activity), four samplers were positioned in identical 
orientation alongside one sampler configured with the sample head 
‘looking down’. At least five consecutive weekly samples were 
collected. The alpha activity, beta activity, and the Be-7 activity col- 
lected on the particulate filter were analyzed to determine sampling 
error. Four sample heads were than oriented to the four different 
horizontal directions. Samples were collected for at least five 
weeks. Analysis of the alpha data can show the effect of sampler 
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orientation to a know near source term. Analysis of the beta and 
Be-7 activity shows the effect of sampler orientation to a ubiquitous 
source term. 


14821 (DOE/ID/13042-29) Radiological air monitoring and 
sample analysis: Research and development progress report, 
January-March 1993. Idaho INEL Oversight Program, Boise, ID 
(United States). [1993]. 21p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG07-911D13042. Order Num- 
ber DE94008825. Source: OSTI; NTIS; GPO Dep. 

The INEL Oversight Program (OP) began work in 1992 to estab- 
lish a network of permanent air monitoring stations around the 
perimeter of the Idaho National Engineering Laboratory (iINEL). 
Sponsored as a Department of Energy (DOE) research and devel- 
opment grant, the project was designed to provide the public with 
an independent assessment of air quality resulting from operations 
at the INEL. This progress report summarizes the results of air 
sampling during the first quarter of 1993. During 1992 and the first 
half of 1993, the OP obtained and operated air sampling equipment 
from EPA-Las Vegas and EG and G Idaho. These samplers were 
obtained on loan until the OP could develop specifications for and 
purchase instruments to be used in the permanent air monitoring 
network. These samplers were deployed at selected air sampling 
locations, while quality assurance plans and specifications for per- 
manent samplers were developed. The results presented in this 
progress report should be considered as research data. During the 
initial phase of establishing the air monitoring network, several 
modifications were made to sampling instruments and, in some 
cases, sampling locations. Therefore, the OP did not complete a 
formal quality assurance plan during this development program. 


14822 (DOE/ID/13042-30) Radiological air monitoring and 
sample analysis: Research and development progress report, 
ApritJune 1993. Idaho INEL Oversight Program, Boise, ID 
(United States). [1993]. 21p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG07-911D13042. Order Num- 
ber DE94008826. Source: OST]; NTIS; GPO Dep. 

The INEL Oversight Program (OP) began work in 1992 to estab- 
lish a network of permanent air monitoring stations around the 
perimeter of the Idaho National Engineering Laboratory (INEL). 
Sponsored as a Department of Energy (DOE) research and devel- 
opment grant, the project was designed to provide the public with 
an independent assessment of air quality resulting from operations 
at the INEL. This progress report summarizes the results of air 
sampling during the second quarter of 1993. During 1992 and the 
first half of 1993, the OP obtained and operated air sampling equip- 
ment from EPA-Las Vegas and EG and G Idaho. These samplers 
were obtained on loan until the OP could develop specifications for 
and purchase instruments to be used in the permanent air monitor- 
ing network. These sampler were deployed at selected air sampling 
locations, while quality assurance plans and specifications for per- 
manent samplers were developed. The results presented in this 
progress report should be considered as research data. During the 
initial phase of establishing the air monitoring network, several 
modifications were made to sampling instruments and, in some 
cases, sampling locations. Therefore, the OP Did not complete a 
formal quality assurance plan during this developmental program. 


14823 (GEH-12662) Appendix to RSC—Hanford report: Trip 
report, Hanford Works, March 30—-April 14, 1948; see also 
GEH-14040, 14712. Wanta, R.C.; White, F.D. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
14 Apr 1948. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE94007876. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This trip was to provide an answer to these questions: Are 
Hanford meteorological instrumentation, methods, and records ade- 
quate? Do they conform to generally recognized practice? Are 
they effectively utilized? What is the percentage frequency of wind 
classified according to conditions normal, least favorable and most 
favorable for dilution? What is the habitability of the Wahiuke Slope 
north and northeast of the Columbia River, considering stack 
gases, various stack heights, any pertinent meteorological fea- 
tures? What is the habitability if the only contaminating sources 
are the piles? In preparation for and in the event of a major catas- 
trophe with attendant relief and evacuation operations, which 
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additional observation should be taken: What weather data should 
be assembled from the general vicinity of Hanford: What sampling 
program should take place immediately after the event. To these 
may be added a question raised by Dr. Parker in connection with 
the high level of contamination at the ground in the vicinity of the 
separations areas. 


14824 (INIS-mf—13846, pp. 2.40-2.49) Environmental as- 
pects of nuclear materials storage and _ transportation. 
Stevens-Guille, P.D. (Ontario Hydro, Toronto, ON (Canada)); 
Armstrong, P.J.; Donnelly, K.J.; Gavin, M.E. Canadian Nuclear As- 
sociation, Toronto, ON (Canada). 1990. 245p. (CONF-900621-: 
30. annual conference of the Canadian Nuclear Association and 
the 11th annual conference of the Canadian Nuclear Society, 
Toronto (Canada), 3-7 Jun 1990). In Proceedings of the 30. Annual 
Conference of the Canadian Nuclear Association. Order Number 
DE94622203. Source: OSTI; NTIS (US Sales Only); INIS. 
Radioactive waste, other than used fuel, from the 17 reactors in 
operation in Ontario is stored at the Bruce Nuclear Power Develop- 
ment Radioactive Waste Operations Site 2 (RWOS-2). This facility 
contains 70 000 m® of wastes shipped to the site over the past 16 
years. The present rate of shipments is about 1 000 tonnes/a. All 
emissions to the environment from the facility are sampled by ten 
monitoring stations. Wastes are transported to the site by truck; 
durii.g the more than 30 years that Ontario Hydro has been ship- 
ping radioactive materials by truck there have been three traffic 
accidents and no radioactive releases. (L.L.) 4 figs., 2 tabs. 


14825 (INIS-mf-13846, pp. 2.51-2.61) Nuclear waste dis- 
posal and the environment. Torgerson, D.F. (Atomic Energy of 
Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Research 
Establishment); Soonawala, N.M. Canadian Nuclear Association, 
Toronto, ON (Canada). 1990. 245p. (CONF-900621-: 30. annual 
conference of the Canadian Nuclear Association and the 11th an- 
nual conference of the Canadian Nuclear Society, Toronto 
(Canada), 3-7 Jun 1990). In Proceedings of the 30. Annual Confer- 
ence of the Canadian Nuclear Association. Order Number 
DE94622203. Source: OSTI; NTIS (US Sales Only); INIS. 

The Canadian Nuclear Fuel Waste Management Program, under 
which research has been carried out for more than a decade, is 
assessing the concept of deep geological disposal of nuclear fuel 
waste. The quantity of used fuel produced after a century of nu- 
clear power production will be comparable to the uranium content 
of a large uranium ore body. The research has assessed 
engineered and natural systems for containing and retarding ra- 
dionuclides that may be released from the vault. The geology of 
Precambrian rocks has been studied in detail. Extensive hydrogeo- 
logical research has been carried out to study the flow and 
chemistry of groundwater up to a kilometer below the surface. 
Studies have been carried out on the behaviour of radionuclides in 
the surface waters, soils, the atmosphere, and the food chain. 
Mathematical modelling is being carried out to assess the environ- 
mental impact and safety of the disposal system. Studies of natural 
analogs, such as the uranium ore body at Cigar Lake have pro- 
vided information on important processes over very long times. 
These results will be submitted for review under the federal Envi- 
ronmental Assessment and Review Process. Acceptance and 
implementation of the concept for nuclear fuel waste disposal 
would demonstrate final closure of the nuclear fuel cycle. 15 refs. 


14826 (INIS-mf—13847, pp. 7.9-7.11) New environmental ini- 
tiatives by AECL. Wren, DJ. (Atomic Energy of Canada Ltd., 
Pinawa, MB (Canada). Whiteshell Nuclear Research Establish- 
ment). Canadian Nuclear Society, Toronto, ON (Canada). 1990. 
440p. (CONF-900621—: 30. annual conference of the Canadian 
Nuclear Association and the 11th annual conference of the Cana- 
dian Nuclear Society, Toronto (Canada), 3-7 Jun 1990). In 
Proceedings of the 11th Annual Conference of the Canadian Nu- 
clear Society. Order Number DE94622014. Source: OSTI; NTIS 
(US Sales Only); INIS. 

540The laboratories of AECL Research are a major part of the 
research resources of Canada. Through its lead role in the Nuclear 
Fuel Waste Management Program, AECL is already engaged in 
one of the more challenging and complex research programs being 
conducted in support of environmentally responsible industrial de- 
velopment. A significant fraction of AECL’s resources is committed 
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to this program and to other, related environmental research. The 
expertise and facilities of AECL are applicable to a broad range of 
environmental issues. In its role as a national laboratory, AECL in- 
tends to mobilize its resources to address these emerging issues 
and transfer its technology to Canadian industry. 6 refs. 


14827 (LA-UR-94-462) Actinide determination and analyti- 
cal support for characterization of environmental samples. 
Rokop, D.J.; Efurd, D.W.; Perrin, R.E. Los Alamos National Lab., 
NM (United States). [1994]. 13p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-940307—26: International symposium on nuclear material 
safeguards, Vienna (Austria), 14-18 Mar 1994). Order Number 
DE94007539. Source: OSTI; NTIS; INIS; GPO Dep. 

Clean chemical and Thermal lonization Mass Spectrometry 
(TIMS) procedures have been developed to permit the determina- 
tion of environmental actinide element concentrations and isotopic 
signatures. The isotopic signatures help identify element origin and 
separate naturally occurring or background contributions from local 
anthropogenic sources. Typical sample sizes for processing are 2 
liters of water, 1-10 grams of sediment, and 1-20 grams of soil. 
Measurement limits for Pu, Am, and Np are < 1 x 18° atoms, and 
for U are < 2.5 x 101? atoms. For isotopic signatures, < 5 x 10® 
atoms of Pu, Am, and Np are necessary, and 8 x 10’? atoms of U 
are required. Of potential interest to the IAEA is the incorporation 
of these techniques into their Safeguards Analytical Laboratory for 
environmental sampling. Studies made of surface waters, sedi- 
ments and soils from the Rocky Flats Plant (RFP) in Colorado, US, 
are used as examples of this methodology. These studies showed 
that, although plant boundary actinide concentrations approached, 
on the downstream side, natural or background levels, isotopic sig- 
natures characteristic of plant operations were still discernible. 


14828 (LA-UR-94-1081) Diversity of macromycetes in Ban- 
delier national monument 1991-1993, A survey. Jarmie, N.; 
Rogers, F.J. Los Alamos National Lab., NM (United States). 
[1994]. 16p. Sponsored by USDOE, Washington, DC (United 


States);Department of the Interior, Washington, DC (United States). 


DOE Contract W-7405-ENG-36. 1443PX712093083. (CONF- 
940394—1: Las Mesa fire symposium, Los Alamos, NM (United 
States), 29-31 Mar 1994). Order Number DE94009329. Source: 
OSTI; NTIS; GPO Dep. 

Since the great La Mesa fire of 1977 in Bandelier, much atten- 
tion has been given to the ensuing course of plant and animal life. 
This paper introduces the importance of fungi, the neglected third 
kingdom, and describes a field survey sponsored by Los Alamos 
National Laboratory and Bandelier, The survey sought 
macromycetes the fruits of large fungi, noting the position, habitat, 
type, host, date and other descriptive features. The emphasis was 
on diversity, as many species as we could find. The welfare of ev- 
ery species of vascular plants is intricately bound to an associated 
fungus, in a relationship which has evolved over time with the evo- 
lution of the plant species. The survey covered the three summer 
seasons of 1991-1993. We collected 836 specimens from a variety 
of habitats. These were identified, recorded in a computer data- 
base, dried, and stored, in an herbarium. We found members of 
220 species in 111 genera. We were able to identify 97% of the 
specimens to genus, 83% to species. In Bandelier alone, we col- 
lected 145 specimens in 1991-1992 and 232 specimens in 1993. 
This involved 74 genera and 93 species in 1993. The three basic 
types were found: Parasitic Saprophytic, and Mycorrhizal. The lat- 
ter type composes roughly three fourths of the collection. A variety 
of sites were studied, with special attention to sites at Bandelier 
that have, or will be, burned. 


14829 (ORNL/ER-203) Groundwater quality sampling and 
analysis plan for environmental monitoring in Waste Area 
Grouping 6 at Oak Ridge National Laboratory, Oak Ridge, 
Tennessee. Oak Ridge National Lab., TN (United States). Environ- 
mental Restoration Div.; CDM Federal Programs Corp., Oak Ridge, 
TN (United States). Mar 1994. 112p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO5-840R21400. 
Order Number DE94010029. Source: OSTI; NTIS; INIS; GPO Dep. 

This Sampling and Analysis Plan addresses groundwater quality 
sampling and analysis activities that will be conducted in support of 
the Environmental Monitoring Plan for Waste Area Grouping 





(WAG) 6. WAG 6 is a shallow-burial land disposal facility for low- 
level radioactive waste at the Oak Ridge National Laboratory, a 
research facility owned by the US Department of energy and man- 
aged by martin Marietta Energy Systems, inc. (Energy Systems). 
Groundwater sampling will be conducted by Energy Systems at 45 
wells within WAG 6. The samples will be analyzed for various or- 
ganic, inorganic, and radiological parameters. The information 
derived from the groundwater quality monitoring, sampling, and 
analysis will aid in evaluating relative risk associated with 
contaminants migrating off-WAG, and aiso will fulfill Resource Con- 
servation and Recovery Act (RCRA) interim permit monitoring 
requirements. The sampling steps described in this plan are con- 
sistent with the steps that have previously been followed by Energy 
Systems when conducting RCRA sampling. 


14830 (SAND-93-1577C) Towards identifying data needs 
for a regional hydrogeologic contamination study using multi- 
ple realization simulations. McCord, J.; Treadway, A. Sandia 
National Labs., Albuquerque, NM (United States). [1993]. 18p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-940668—1: 4. international sym- 
posium on fire safety science, Ottawa (Canada), 13-17 Jun 1994). 
Order Number DE94002926. Source: OSTI; NTIS; INIS; GPO Dep. 
This paper describes a stochastic, distributed parameter simula- 
tion approach which is being used to ientify/prioritize data 
collection activities for a 250 km* region containing numerous po- 
tential contamination sites. The region is located in the southeast 
part of the Albuquerque Basin in central New Mexico, USA. The 
Basin is part of the Rio Grande Trough, a large graben with large 
vertical displacements between the central basin and the adjacent 
highlands. Numerous potential human receptors are located around 
the periphery of the region, and it is the desired to have a ground- 
water monitoring well network.which can heip provide early 
detection of contamination plumes as well as provide relevant data 
on the regional hydrogeologic framework. A 2D numerical model of 
the regional basin-fill aquifer is developed with explicit recognition 
of uncertainties in flow parameter spatial distributions. We account 
for uncertainty in the parameter field through Monte Carlo simula- 
tion. To reduce the computational burden of multiple realization 
simulation, we employ a linearized stochastic model which permits 
cosimulation of transmissivity and head fields, conditioning on both 
transmissivity and head. The locations of selected contamination 
sites within the region then are overlaid on the simulation results, 
and flow paths and groundwater travel times from the contamination 
sites are assessed using sensitivity analysis to identify preferred lo- 
cations for collection of additional data and the types of data which 
should be collected (e.g., head, transmissivity, or geologic cores). 


14831 (SAND-—94-8001) Environmental Protection imple- 
mentation Plan. Brekke, D.D. Sandia National Labs., Livermore, 
CA (United States). Jan 1994. 36p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-94AL85000. Order 
Number DE94009865. Source: OSTI; NTIS; GPO Dep. 

This Environmental Protection Implementation Plan is intended 
to ensure that the environmental program objectives of Department 
of Energy Order 5400.1 are achieved at SNL/California. The Envi- 
ronmental Protection Implementation Plan serves as an aid to 
management and staff to implement new environmental programs 
in a timely manner. 


14832 (WHC-SA-1842) Effluent emissions monitoring at 
the DOE Hanford Site. Vance, L.W. Westinghouse Hanford Co., 
Richland, WA (United States). May 1993. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. (CONF-9309139-11: 20. American Society for Quality 
Control (ASQC) national energy and environmental annual confer- 
ence, Indian Wells, CA (United States), 19-22 Sep 1993). Order 
Number DE94009611. Source: OSTI; NTIS; INIS; GPO Dep. 

There are numerous regulatory requirements controlling the efflu- 
ent emissions monitoring at a U.S. Department of Energy site. This 
paper defines how these regulatory effluent emissions monitoring 
requirements and the Quality Assurance oversight of these require- 
ments were implemented by Westinghouse Hanford Company, the 
operations contractor, at the DOE Hanford Site. 
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14833 (WINCO—1141) Calcining process emission screen- 
ing test for polychlorinated dibenzodioxins. Hartenstein, S.D. 
Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, ID (United 
States). Aug 1993. 14p. Sponsored by Nuclear Regulatory Com- 
mission, Washington, DC (United States). DOE Contract 
AC07-841D12435. Order Number DE94008814. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Since 1963, the Idaho Chemical Processing Plant (ICPP) at the 
Idaho National Engineering Laboratory has been using fluidized- 
bed technology to convert high-level radioactive liquid waste into a 
granular solid for interim storage before eventual long-term storage. 
The calcining process uses kerosene, oxygen, air and a cooling 
jacket to maintain the temperature of the fluidized bed at approxi- 
mately 400 C. The solids are moved to storage bins and the 
combustion gases and fine particles are swept from the bed to an 
atmospheric protection system. This atmospheric protection system 
includes a cyclone to collect larger particles; a nitric acid scrubber 
to cool gases and collect small particles; a condenser to reduce 
water content; silica gel beds to adsorb volatile ruthenium, water, 
and hydrocarbons; and a series of high efficiency particulate air 
(HEPA) filters to collect minute particles. The calcination process 
solidifies waste solutions containing molar levels of acid, nitrate, flu- 
oride, zirconium, aluminum, iron, boron, and cadmium; minor levels 
(<0.1%) of various fission products and organics; and trace levels 
(<50 ppm) of chloride and sulfate. Because the process burns 
kerosene in the presence of other organics and chloride salts; the 
calciner was considered a potential production source of polychlori- 
nated dibenzo-p-dioxins (PCDD). Therefore, it was necessary to 
determine if PCDD were being released from the calcination pro- 
cess. Because a gas chromatograph mass spectrometer (GC-MS) 
and PCDD standards were not available, a screening procedure 
using two gas chromatographs with electron capture detectors and 
no PCDD calibration standards was developed. 


14834 (WINCO—1169) A process for determining radiohalo- 
gens. Washington, W.J.; Hohorst, F.A. Westinghouse Idaho 
Nuclear Co., inc., Idaho Falls, ID (United States). Dec 1993. 19p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC07-841D12435. Order Number DE94008805. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Techniques for the separation and potential determination of 
chlorine-36 and iodine-129 were examined. Separation was based 
upon addition to the carbon-carbon double bond in 1-hexene. 
These specific organic halides formed an acceptable liquid scintilla- 
tion counting cocktail with chlorine but not with iodine. The 
miscibility of 1,2-dichlorohexane should allow a larger mass of 
sample in a scintillation cocktail, lowering the detection limit of the 
determination of chlorine-36. Organic halides are also expected to 
be more receptive to waste treatment than metals such as silver. 
These techniques offer the potential for determination of chlorine- 
36 in groundwater samples while producing less mixed waste than 
current analytical techniques. 


14835 (WSRC-MS—93-593-Rev.1) Radiological safety evalu- 
ation for a Savannah River Site Waste Transfer Facility: 
Revision 1. Ades, M.J. Westinghouse Savannah River Co., Aiken, 
SC (United States). [1994]. 7p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC09-89SR18035. 
(CONF-940602—2-Rev.1: 35. annual meeting of the American Nu- 
clear Society, New Orleans, LA (United States), 11-16 Jun 1994). 
Order Number DE94004901. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper describes a radiological safety evaluation performed 
in support of operation of a typical Waste Transfer Facility (WTF) 
located at the Savannah River Site (SRS). This facility transfers 
liquid radioactive waste from and to various waste processing, stor- 
age, and treatment facilities. 


14836 (WSRC-RP-93-0991) Insect community structure 
and function in Upper Three Runs, Savannah River Site, South 
Carolina. Morse, J.C. (Clemson Univ., SC (United States). Dept. of 
Entomology); English, W.R.; Looney, B.B. Westinghouse Savannah 
River Co., Aiken, SC (United States). 8 Jul 1993. 118p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE94005527. Source: OSTI; NTIS; 
GPO Dep. 
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A project to document the insect species in the upper reaches of 
Upper Three Runs at the Savannah River site was recently com- 
pleted. This research was supported by the US Department of 
Energy under the National Environmental Research Park Program. 
The work was performed by the Department of Entomology at 
Clemson University in clemson, SC, by John C. Morse (principal 
investigator), William R. English and their colleagues. The major 
output from this study was the dissertation of Dr. William R. Eng- 
lish entitled “Ecosystem Dynamics of a South Carolina Sandhills 
Stream.” He investigated selected environmental resources and 
determined their dynamics and the dynamics of the aquatic inverte- 
brate community structure in response to them. 


14837 (Y/SUB-94-EAQ10C/1/P1) Calendar year 1993 
groundwater quality report for the Bear Creek Hydrogeologic 
Regime, Y-12 Plant, Oak Ridge, Tennessee: 1993 groundwater 
and surface water quality data and calculated rate of contami- 
nant migration, Part 1. Oak Ridge Y-12 Plant, TN (United States); 
HSW Environmental Consultants, Inc., Oak Ridge, TN (United 
States). Feb 1994. 514p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE94010021. Source: OSTI; NTIS; INIS; GPO Dep. 

This report contains groundwater and surface-water quality data 
obtained during the 1993 calendar year (CY) at several hazardous 
and non-hazardous waste-management facilities associated with 
the US Department of Energy (DOE) Y-12 Plant located on the 
DOE Oak ridge Reservation (ORR) southeast of Oak Ridge, Ten- 
nessee. These sites are located southwest of the Y-12 Plant 
complex within the Bear Creek Hydrogeologic Regime (Bear Creek 
Regime), which is one of three regimes defined for the purposes of 
groundwater and surface-water quality monitoring at the Y-12 
Plant. The Environmental Management Department of the Y-12 
Plant Health, Safety, Environment, and Accountability (HSEA) Or- 
ganization manages the monitoring activities in each regime as 
part of the Y-12 Plant Groundwater Protection Program (GWPP). 
The annual groundwater and surface water report for the Bear 
Creek Regime is completed in two-parts; Part 1 (this report) con- 
taining the groundwater and surface-water quality data and Part 2 
containing a detailed evaluation of the data. The primary purpose 
of this report is to serve as a reference for the groundwater and 
surface-water quality data obtained each year under the lead of the 
Y-12 Plant GWPP. However, because it contains information 
needed to comply with Resource Conservation and Recovery Act 
(RCRA) interim status assessment monitoring reporting require- 
ments, this report is submitted to the Tennessee Department of 
Health and Environment (TDEC) by the RCRA reporting deadline. 


14838 (Y/SUB-94-EAQ10C/2/P1) Calendar year 1993 
groundwater quality report for the Upper East Fork Poplar 
Creek Hydrogeologic Regime, Y-12 Plant, Oak Ridge, Ten- 
nessee: 1993 groundwater quality data and calculated rate of 
contaminant migration, Part 1. Oak Ridge Y-12 Plant, TN (United 
States); HSW Environmental Consultants, Inc., Oak Ridge, TN 
(United States). Feb 1994. 482p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO5-840R21400. Order 
Number DE94010022. Source: OSTI; NTIS; INIS; GPO Dep. 

This report contains groundwater quality data obtained during the 
1993 calendar year (CY) at several waste management facilities 
and petroleum fuel underground storage tank (UST) sites associ- 
ated with the US Department of Energy (DOE) Y-12 Plant located 
on the DOE Oak Ridge Reservation (ORR) southeast of Oak 
Ridge, Tennessee. These sites are within the Upper East Fork 
Poplar Creek Hydrogeologic Regime (East Fork Regime), which is 
one of three regimes defined for the purposes of groundwater and 
surface-water quality monitoring at the Y-12 Plant. The Environ- 
mental Management Department of the Y-12 Plant Health, Safety, 
Environment, and Accountability Organization manages the 
groundwater monitoring activities in each regime as part of the Y- 
12 Plant Groundwater Protection Program (GWPP). The annual 
groundwater report for the East Fork Regime is completed in two- 
parts; Part 1 (this report) containing the groundwater quality data 
and Part 2 containing a detailed evaluation of the data. The pri- 
mary purpose of this report is to serve as a reference for the 
groundwater data obtained each year under the lead of the Y-12 
Plant GWPP. However, because it contains information needed to 
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comply with the Resource Conservation and Recovery Act (RCRA) 
interim status assessment monitoring reporting requirements, this 
report is submitted to the Tennessee Department of Health and En- 
vironment (TDEC) by the RCRA reporting deadiine. 


14839 (Y/SUB-94-EAQ10C/3/P1) Calendar year 1993 
groundwater quality report for the Chestnut Ridge Hydrogeo- 
logic Regime, Y-12 Plant, Oak Ridge, Tennessee: 1993 
groundwater quality data and calculated rate of contaminant 
migration, Part 1. Oak Ridge Y-12 Plant, TN (United States); 
HSW Environmental Consultants, Inc., Oak Ridge, TN (United 
States). Feb 1994. 4389p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE94010023. Source: OSTI; NTIS; INIS; GPO Dep. 

This annual groundwater report contains groundwater quality 
data obtained during the 1993 calendar year (CY) at several haz- 
ardous and non-hazardous waste-management facilities associated 
with the US Department of Energy (DOE) Y-12 Plant located on 
the DOE Oak Ridge Reservation (ORR) southeast of Oak Ridge, 
Tennessee. These sites are located south of the Y-12 Plant in the 
Chestnut Ridge Hydrogeologic Regime (Chestnut Ridge Regime), 
which is one of three regimes defined for the purposes of ground- 
water quality monitoring at the Y-12 Plant. The Environmental 
Management Department of the Y-12 Plant Health, Safety, Environ- 
ment, and Accountability Organization manages the groundwater 
monitoring activities in each regime as part of the Y-12 Plant 
Groundwater Protection Program (GWPP). The annual groundwa- 
ter report for the Chestnut Ridge Regime is completed in two-parts; 
Part 1 (this report) containing the groundwater quality data and 
Part 2 containing a detailed evaluation of the data. The primary 
purpose of this report is to serve as a reference for the groundwa- 
ter quality data obtained each year under the lead of the Y-12 
Plant GWPP. However, because it contains information needed to 
comply with Resource Conservation and Recovery Act (RCRA) in- 
terim status assessment monitoring and reporting requirements, 
this report is submitted to the Tennessee Department of Health and 
Environment (TDEC) by the RCRA reporting deadline. 
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Refer also to citation(s) 14560, 14580, 14584, 14586, 14589, 
14594, 14613, 14621, 14622, 14624, 14626, 14627, 14628, 14629, 
14631, 14632, 14635, 14646, 14647, 14648, 14699, 14702, 14703, 
14704, 14706, 14710, 14714, 14716, 14718, 14719, 14730, 14731, 
14738, 14743, 14745, 14747, 14748, 14752, 14756, 14761, 14763, 
14765, 14770, 14797, 14799, 14801, 14813, 14814, 14818, 14831, 
15244, 15526, 16120, 16121, 16122, 16129, 16135, 16140, 16541, 
16612, 16626, 16627, 16628, 16656, 16669, 16813, 16814, 16857, 
16860, 16862, 16896, 17595 


14840 (ANL/EA/CP-—79947) Applying ALARA to cleanup cri- 
teria for a mixed waste site. MacDonell, M. (Argonne National 
Lab., IL (United States)); Peterson, J.; Haroun, L.; Blunt, D.; Dun- 
ning, D.; Green, S. Argonne National Lab., IL (United States). 
[1993]. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-931095-57: 
Department of Energy environmental remediation conference, Au- 
gusta, GA (United States), 24-28 Oct 1993). Order Number 
DE94003215. Source: OSTI; NTIS; GPO Dep. 

The process of reducing exposures to levels as low as reason- 
ably achievable (ALARA) is applied by the US Department of 
Energy (DOE) to the management of radioactive materials. A site- 
specific application of the ALARA process was incorporated into 
the development of cleanup criteria for both surface water and soil 
at a DOE environmental restoration site. Factoring ALARA consid- 
erations into the development of cleanup criteria demonstrated 
DOE's commitment to maintaining both protectiveness and reason, 
and it also provided a working range for verifying residual levels af- 
ter the cleanup actions have been completed. 


14841 (ANL/EA/CP-79948) Lessons learned integrating 
CERCLA and NEPA at the Weldon Spring site. MacDonell, M.; 
Peterson, J. Argonne National Lab., IL (United States). [1993]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 





Contract W-31109-ENG-38. (CONF-931095-58: Department of En- 
ergy environmental remediation conference, Augusta, GA (United 
States), 24-28 Oct 1993). Order Number DE94003216. Source: 
OSTI; NTIS; GPO Dep. 

Values of the National Environmental Policy Act (NEPA) are be- 
ing incorporated into the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) process at US Depart- 
ment of Energy (DOE) environmental restoration sites. This 
integration raises a number of issues that must be resolved during 
the assessment phase for a project before cleanup actions begin. 
These range from constraints on interim actions and the type and 
level of impacts evaluated to the format, content, and sign-off pro- 
cess for assessment and decision documents. A number of helpful 
lessons were learned in applying an integrated process at DOE's 
Weldon Spring site. Overall, integrating CERCLA and NEPA had a 
positive effect on environmental compliance for this remedial action 
project. 


14842 (ANL/EA/CP-79949) From work plan to rod and be- 
yond: Lessons learned on regulatory issues at the Weldon 
Spring Site. MacDonell, M. (Argonne National Lab., IL (United 
States)); Peterson, J.; Uhimeyer, T.; Ferguson, R. Argonne Na- 
tional Lab., IL (United States). [1993]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-931095-61: Department of Energy environmental remedia- 
tion conference, Augusta, GA (United States), 24-28 Oct 1993). 
Order Number DE94003217. Source: OSTI; NTIS; INIS; GPO Dep. 

Compliance with applicable or relevant and appropriate require- 
ments (ARARs) is a key element of successful cleanup activities at 
environmental restoration sites. A number of ARAR issues were 
raised during the, planning, assessment, and implementation of 
restoration activities at a US Department of Energy (DOE) mixed 
waste site in Missouri. Resolutions were developed for issues rang- 
ing from storage time requirements to land disposal restrictions. 
This paper discusses ARAR issues and resolutions. 


14843 (ANL/EA/CP-82214) Data collection and analysis in 
support of the US Department of Energy Environmental 
Restoration and Waste Management Programmatic Environ- 
mental Impact Statement waste management alternatives. 
Coley, R.F.; Avci, H.I.; Habegger, L.J. Argonne National Lab., IL 
(United States). [1994]. 14p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
940225-—70: Waste management '94, Tucson, AZ (United States), 
27 Feb - 3 mar 1994). Order Number DE94008100. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This paper is a report on work in progress in support of the US 
Department of Energy Environmental Restoration and Waste Man- 
agement (EM) Programmatic Environmental Impact Statement 
(PEIS). Argonne National Laboratory (ANL) has been providing 
technical support in the areas of waste characterization; waste 
treatment, storage, and disposal (TSD) facility descriptions (devel- 
oped jointly with EG&G, Idaho); analysis of potential accidents at 
TSD facilities; and waste transportation risk assessment. Support 
efforts encompass the following six waste types: high-level waste; 
transuranic waste; low-level waste; greater-than Class-C low-level 
waste; low-level mixed waste; and hazardous waste. Treatment, 
storage, and disposal facility descriptions cover the following pa- 
rameters: resource requirements, cost, staffing, capacity, 
by-products, and effluents. The variations in these parameters ef- 
fected by the proposed alternatives are estimated. Selection of 
proposed initiating events, characterization of source terms, and 
descriptions of scenarios are covered in the accident analysis por- 
tion of the ANL work. The transportation risk assessment portion 
includes both off-site and on-site transportation of both radioactive 
and hazardous wastes for all waste management alternatives un- 
der consideration in the EM PEIS. 


14844 (ANL/EAD/TM-S) Derivation of uranium residual 
radioactive material guidelines for the former Alba Craft Labo- 
ratory site, Oxford, Ohio. Nimmagadda, M.; Faillace, E.; Yu, C. 
Argonne National Lab., IL (United States). Jan 1994. 21p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. Order Number DE94006424. Source: OSTI; 
NTIS; INIS; GPO Dep. 
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Residual radioactive material guidelines for uranium were de- 
rived for the former Alba Craft Laboratory site in Oxford, Ohio. This 
site has been identified for remedial action under the Formerly 
Utilized Sites Remedial Action Program (FUSRAP) of the US De- 
partment of Energy (DOE). Single nuclide and total uranium 
guidelines were derived on the basis of the requirement that the 
50-year committed effective dose equivalent to a hypothetical indi- 
vidual who lives or works in the immediate vicinity of the former 
Alba Craft Laboratory site should not exceed a dose of 30 mrem/yr 
following remedial action for the current use and likely future use 
scenarios or a dose of 100 mrem/yr for less likely future use sce- 
narios (Yu et al. 1993). The DOE residual radioactive material 
guideline computer code, RESRAD, which implements the method- 
ology described in the DOE manual for implementing residual 
radioactive material guidelines, was used in this evaluation. 


14845 (BNL-60157) Lessons learned: Needs for improving 
human health risk assessment at USDOE Sites. Hamilton, L.D. 
(Brookhaven National Lab., Upton, NY (United States)); Holtzman, 
S.; Meinhold, A.F.; Morris, S.C.; Rowe, M.D.; Daniels, J.1.; Layton, 
D.W.; Anspaugh, L.R. Brookhaven National Lab., Upton, NY 
(United States); Lawrence Livermore National Lab., CA (United 
States). Sep 1993. 28p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016 ; W-7405-ENG- 
48. Order Number DE94008740. Source: OSTI; NTIS; INIS; GPO 
Dep. 

Realistic health risk assessments were performed in a pilot study 
of three U.S. Department of Energy (USDOE) sites. These assess- 
ments, covering a broad spectrum of data and methods, were used 
to identify needs for improving future health risk assessments at 
USDOE sites. Topics receiving specific recommendations for addi- 
tional research include: choice of distributions for Monte Carlo 
simulation; estimation of risk reduction; analysis of the U.S. Depart- 
ment of Agriculture Database on food and nutrient intakes; 
investigations on effects of food processing on contaminant levels; 
background food and environmental concentrations of contami- 
nants; method for handling exposures to groundwater plumes, 
methods for analyzing less than lifetime exposure to carcinogens; 
and improvement of bioaccumulation factors. 


14846 (CONF-9310102-Vol.1) Fourth DOE Natural Phenom- 
ena Hazards Mitigation Conference: Proceedings: Volume 1. 
Lawrence Livermore National Lab., CA (United States). [1993]. 
466p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. From 4. energy natural phenom- 
ena hazards mitigation conference; Atlanta, GA (United States); 
19-22 Oct 1993. Order Number DE94009266. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This conference allowed an interchange in the natural phenom- 
ena area among designers, safety professionals, and managers. 
The papers presented in Volume | of the proceedings are from 
sessions | - Vill which cover the general topics of: DOE standards, 
lessons learned and walkdowns, wind, waste tanks, ground motion, 
testing and materials, probabilistic seismic hazards, risk assess- 
ment, base isolation and energy dissipation, and lifelines and 
floods. Individual papers are indexed separately. (GH) 


14847 (CONF-9310102-Vol.2) Fourth DOE Natural Phenom- 
ena Hazards Mitigation Conference: Proceedings: Volume 2. 
Lawrence Livermore National Lab., CA (United States). [1993]. 
437p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. From 4. energy natural phenom- 
ena hazards mitigation conference; Atlanta, GA (United States); 
19-22 Oct 1993. Order Number DE94009267. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Volume Il of the proceedings covers sessions |X - XIV. The gen- 
eral topics of the presented papers are: volcanoes, piping and 
components, waste tanks, probabilistic seismic hazards, geological 
and geotechnical aspects, equipment, codes and standards, analy- 
sis, and upgrades. Individual papers are indexed separately. (GH) 


14848 (CONF-940225-—74) Developing public affairs coun- 
seling skills to support a public participation focus at Fermald. 
Hoopes, J. (Fernald Environmental Restoration Management Corp., 
Cincinnati, OH (United States)). USDOE Albuquerque Field Office, 
NM (United States). Uranium Mill Tailings Remedial Action Project 
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Office. [1994]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-91AL62350. From Waste manage- 
ment '94; Tucson, AZ (United States); 27 Feb - 3 mar 1994. Order 
Number DE94008609. Source: OSTI; NTIS; GPO Dep. 

To provide closer coordination between the Public Affairs Divi- 
sion and environmental restoration management and technical 
staff, the Fernald Environmental Restoration Management Corpora- 
tion (FERMCO) matrixed Public Affairs staffers as counselors to 
project teams within FERMCO. Close coordination between techni- 
cal staff and public affairs staff is essential for effective public 
communication in a public participation, environmental risk commu- 
nication environment. Two-way symmetrical communication (public 
participation) represents a paradigm shift for public affairs staff who 
have developed skills primarily in a public information (asymmetri- 
cal communication) environment. While there has been much focus 
in the literature and workshops on management changes needed 
to support a public participation environment, less attention has 
been paid to identifying and developing the skills needed by public 
affairs professionals to support public participation. To support the 
new counseling role of public affairs staffers, FERMCO used a 
public affairs training consultant to design and deliver a workshop 
to initiate development of the skills needed for the public affairs 
counseling role. This paper describes FERMCO’'s matrixed coun- 
seling program and the training to develop public affairs counseling 
skills for the public participation environment. 


14849 (CONF-940406-4) Gas phase decontamination of 
gaseous diffusion process equipment. Bundy, R.D.; Munday, 
E.B.; Simmons, D.W.; Neiswander, D.W. Oak Ridge K-25 Site, TN 
(United States). [1994]. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From Inter- 
national symposium on decontamination and decommissioning; 
Knoxville, TN (United States); 27-29 Apr 1994. Order Number 
DE94007911. Source: OSTI; NTIS; INIS; GPO Dep. 

D&D of the process facilities at the gaseous diffusion plants 
(GDPs) will be an enormous task. The EBASCO estimate places 
the cost of D&D of the GDP at the K-25 Site at approximately $7.5 
billion. Of this sum, nearly $4 billion is associated with the 
construction and operation of decontamination facilities and the dis- 
mantiement and transport of contaminated process equipment to 
these facilities. In situ long-term low-temperature (LTLT) gas phase 
decontamination is being developed and demonstrated at the K-25 
site as a technology that has the potential to substantially lower 
these costs while reducing criticality and safeguards concerns and 
worker exposure to hazardous and radioactive materials. The ob- 
jective of gas phase decontamination is to employ a gaseous 
reagent to fluorinate nonvolatile uranium deposits to form volatile 
LJF6, which can be recovered by chemical trapping or freezing. 
The LTLT process permits the decontamination of the inside of gas- 
tight GDP process equipment at room temperature by substituting 
a long exposure to subatmospheric C1F for higher reaction rates at 
higher temperatures. This paper outlines the concept for applying 
LTLT gas phase decontamination, reports encouraging laboratory 
experiments, and presents the status of the design of a prototype 
mobile system. Plans for demonstrating the LTLT process on full- 
size gaseous diffusion equipment are also outlined briefly. 


14850 (DOE/AL/62350—21PF-Attach.2) Remedial action and 
site design for stabilization of the inactive uranium mill tailings 
sites at Slick Rock, Colorado: Attachment 2, Geology report: 
Appendix B, Preliminary final. USDOE Albuquerque Operations 
Office, NM (United States). Uranium Mill Tailings Remedial Action 
Project Office; Jacobs Engineering Group, Inc., Albuquerque, NM 
(United States). Mar 1994. 124p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-91AL62350. Order 
Number DE94008597. Source: OSTI; NTIS; GPO Dep. 

Detailed investigations of geologic, geomorphic, and seismic 
conditions at the Burro Canyon site were conducted by the US De- 
partment of Energy (DOE) as a disposal site for the tailings at two 
processing sites near the Slick Rock, Colorado, post office. The 
purposes of these studies are basic site characterization and iden- 
tification of potential geologic hazards that could affect long-term 
site stability. Subsequent engineering studies (e.g., analyses of hy- 
drologic and liquefaction hazards) used the data developed in 
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these studies. The geomorphic analysis was employed in the de- 
sign of effective erosion protection. Studies of the regional and 
local seismotectonic setting, which included a detailed search for 
possible capable faults within a 65-km radius of the site, provided 
the basis for seismic design parameters. 


14851 (DOE/AL/62350—21PF-Attach.3) Remedial action plan 
and site design for stabilization of the inactive uranium mill 
tailings sites at Slick Rock, Colorado: Attachment 3, Ground 
water hydrology report: Preliminary final. Jacobs Engineering 
Group, Inc., Albuquerque, NM (United States). 4 Mar 1994. 67p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-91AL62350. Order Number DE94008598. Source: 
OSTI; NTIS; GPO Dep. 

The US Environmental Protection Agency (EPA) has established 
health and environmental protection regulations to correct and 
prevent ground water contamination resulting from processing ac- 
tivities at inactive uranium milling sites (52 FR 36000 (1987)). 
According to the Uranium Mill Tailings Radiation Control Act 
(UMTRCA) of 1978, 42 USC §7901 et seq., the US Department of 
Energy (DOE) is responsible for assessing the inactive uranium 
processing sites. The DOE has determined that for Slick Rock, this 
assessment shall include hydrogeologic site characterization for 
two separate uranium processing sites, the Union Carbide (UC) 
site and the North Continent (NC) site, and for the proposed Burro 
Canyon disposal site. The water resources protection strategy that 
describes how the proposed action will comply with the EPA 
ground water protection standards is presented in Attachment 4. 
The following site characterization activities are discussed in this 
attachment: Characterization of the hydrogeologic environment, 
including hydrostratigraphy, ground water occurrence, aquifer pa- 
rameters, and areas of recharge and discharge. Characterization of 
existing ground water quality by comparison with background water 
quality and the maximum concentration limits (MCL) of the pro- 
posed EPA ground water protection standards. Definition of 
physical and chemical characteristics of the potential contaminant 
source, including concentration and leachability of the source in re- 
lation to migration in ground water and hydraulically connected 
surface water. Description of local water resources, including cur- 
rent and future use, availability, and alternative supplies. 


14852 (DOE/AL/62350—21 PF-Attach.3-App.B) Remedial ac- 
tion plan and site design for stabilization of the inactive 
uranium mill tailings sites at Slick Rock, Colorado: Appendix 
B to Attachment 3, lithologic logs: Preliminary final. Jacobs 
Engineering Group, Inc., Albuquerque, NM (United States). Mar 
1994. 205p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-91AL62350. Order Number 
DE94008600. Source: OSTI; NTIS; INIS; GPO Dep. 

This appendix contains the lithologic logs and monitor well con- 
struction information for the remedial action plan for uranium mill 
tailings sites at Slick Rock, CO. Data from each borehole is pre- 
sented graphically and a stratigraphic description is given. 


14853 (DOE/AL/62350-—21PF-Attach.3-App.C) Remedial ac- 
tion plan and site design for stabilization of the inactive 
uranium mill tailings sites at Slick Rock, Colorado: Appendix 
C to Attachment 3, calculations: Preliminary final. Jacobs Engi- 
neering Group, Inc., Albuquerque, NM (United States). Mar 1994. 
566p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC04-91AL62350. Order Number DE94008601. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This appendix contains the calculations for the remedial action 
plan for the uranium mill tailings sites at Slick Rock, CO. Included 
are calculations and charts for background ground water quality, 
lysimeter water quality, on-site and downgradient ground water 
quality at the Slick Rock processing and disposal sites. Also 
included are calculations for the average hydraulic gradients, aver- 
age linear ground water velocities in the upper, middle and lower 
sandstone units at the Burro Canyon Disposal Site, and canyon 
pumping and slug tests and seepage reports. 


14854 (DOE/EH-0343) Environmental Management As- 
sessment of the Fernald Environmental Management Project 
(FEMP). USDOE Assistant Secretary for Environment, Safety, and 
Health, Washington, DC (United States). Office of Environmental 





Audit. Apr 1993. 222p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE94008905. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report documents the results of the Environmental Manage- 
ment Assessment performed at the Fernald Environmental 
Management Project (FEMP) in Fernald, Ohio. During this assess- 
ment, the activities conducted by the assessment team included 
review of internal documents and reports from previous audits and 
assessments; interviews with US Department of Energy (DOE) and 
FEMP contractor personnel; and inspection and observation of 
selected facilities and operations. The onsite portion of the assess- 
ment was conducted from March 15 through April 1, 1993, by 
DOE's Office of Environmental Audit (EH-24) located within the Of- 
fice of the Assistant Secretary for Environment, Safety, and Health 
(EH-1). EH-24 carries out independent assessments of DOE facili- 
ties and activities as part of the EH-1 Environment, Safety, and 
Health (ES&H) Oversight Audit Program. The EH-24 program is 
designed to evaluate the status of DOE facilities and activities with 
respect to compliance with Federal, state, and local environmental 
laws and regulations; compliance with DOE Orders, Guidance and 
Directives; conformance with accepted industry practices and stan- 
dards of performance; and the status and adequacy of 
management systems developed to address environmental require- 
ments. The Environmental Management Assessment of FEMP 
focused on the adequacy of environmental management systems. 
Further, in response to requests by the Office of Environmental 
Restoration and Waste Management (EM) and Fernald Field Office 
(FN), Quality Assurance and Environmental Radiation activities at 
FEMP were evaluated from a programmatic standpoint. The results 
of the evaluation of these areas are contained in the Environmental 
Protection Programs section in this report. 


14855 (DOE/EH-94009646) Spent fuel working group 
report on inventory and storage of the Department's spent nu- 
clear fuel and other reactor irradiated nuclear materials and 
their environmental, safety and health vulnerabilities: Volume 
2, Working group assessment team reports; Vulnerability de- 
velopment forms; Working group documents. USDOE Assistant 
Secretary for Environment, Safety, and Health, Washington, DC 
(United States). Nov 1993. 618p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE94009646. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In a memo dated 19 August 1993, Secretary O’Leary assigned 
the Office of Environment, Safety and Health the primary responsi- 
bility to identify, characterize, and assess the safety, health, and 
environmental vulnerabilities of the DOE's existing storage condi- 
tions and facilities for the storage of irradiated reactor fuel and 
other reactor irradiated nuclear materials. This volume is divided 
into three major sections. Section 1 contains the Working Group 
Assessment Team reports on the following facilities: Hanford Site, 
INEL, SRS, Oak Ridge Site, West Valley Site, LANL, BNL, Sandia, 
General Atomics (San Diego), Babcock & Wilcox (Lynchburg Tech- 
nology Center), and ANL. Section 2 contains the Vulnerability 
Development Forms from most of these sites. Section 3 contains 
the documents used by the Working Group in implementing this ini- 
tiative. 


14856 (DOE/EH-94009647) Spent fuel working group 
report on inventory and storage of the Department’s spent nu- 
clear fuel and other reactor irradiated nuclear materials and 
their environmental, safety and health vulnerabilities: Volume 
3, Site team reports. USDOE Assistant Secretary for Environment, 
Safety, and Health, Washington, DC (United States). Nov 1993. 
707p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE94009647. Source: OSTI; NTIS; INIS; GPO Dep. 
Each Site Team, consisting of M&O contractor and Operations 
Office personnel, performed data collection and identified ES&H 
concerns relative to RINM storage by preparing responses to the 
detailed question set for each storage facility at the site. These re- 
sponses formed the basis for the Site Team reports. These reports 
are contained in this volume and are from the following facilities: 
Hanford Site, Idaho National Engineering Laboratory Site, Savan- 
nah River Site, Oak Ridge Site, West Valley Demonstration Project 
Site, Los Alamos National Laboratory, Brookhaven National Labo- 
ratory, Sandia National Laboratories, General Atomics, San Diego, 
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Babcock & Wilcox, Lynchburg Technical Center, Argonne National 
Laboratory - East, Naval Reactors Facilities, Rocky Flats Critical 
Mass Laboratory, EG&G Mound Applied Technologies, Ohio, 
Lawrence Berkeley Laboratory, and Battelle Columbus Laboratory. 
This volume also contains information received from the sites that 
were not visited. These sites include the Naval Reactor Facility at 
the INEL, EG&G Mound Applied Technologies, The Catholic Uni- 
versity of America, Rocky Flats Site, Lawrence Livermore National 
Laboratory, Stanford Linear Accelerator Laboratory, Energy Tech- 
nology Engineering Center, and Lawrence Berkeley Laboratory. 
Information received through the Chicago Operations Office for 
University Reactors, Massachusetts Institute of Technology, and 
Battelle Columbus Laboratory is also included. Materials contained 
in this volume consist of information, data and site documents. 
They are unedited. 


14857 (DOE/EIS—0191D-233) Proposed Plan for the 
Tonawanda site, Tonawanda, New York. USDOE Oak Ridge Op- 
erations Office, TN (United States). Nov 1993. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO05- 
910R21950. (DOE/OR/21950-233). Order Number DE94003527. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This Proposed Plan describes the preferred remedy for cleaning 
up contaminants at the Tonawanda site in the Town of Tonawanda, 
New York and is being issued to solicit public comment. This Plan 
provides background information on the Tonawanda site, describes 
the alternatives being considered to clean up the site, presents the 
rationale for selection of the preferred remedy, and outlines the 
public’s role in helping DOE make a final decision on a cleanup 
approach. DOE is conducting this evaluation of the Tonawanda site 
under its Formerly Utilized Sites Remedial Action Program (FUS- 
RAP). Congress has assigned DOE the responsibility for cleaning 
up the contamination that resulted from separation of uranium ores 
at the former Linde property. DOE has identified the preferred al- 
ternative described here based on the information available at this 
time. The final decision on the remedy to be implemented will be 
documented in the Record of Decision (ROD) only after considera- 
tion of all continents received and any new information presented. 
DOE may modify the preferred alterative presented here or select 
another option from this Plan based on new information or public 
comments. Therefore, the public is encouraged to review and com- 
ment on all the alternatives identified in this Plan. 


14858 (DOE/EM-0108P) EM-54 Technology Development in 
Situ Remediation Integrated Program: Annual report. USDOE 
Office of Environmental Restoration and Waste Management, 
Washington, DC (United States). Office of Technology Develop- 
ment. Aug 1993. 68p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE94003840. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Department of Energy (DOE) established the Office of Tech- 
nology Development (EM-50) as an element of Environmental 
Restoration and Waste Management (EM) in November 1989. EM 
manages remediation of all DOE sites as well as wastes from cur- 
rent operations. The goal of the EM program is to minimize risks to 
human health, safety and the environment, and to bring all DOE 
sites into compliance with Federal, state, and local regulations by 
2019. EM-50 is charged with developing new technologies that are 
safer, more effective and less expensive than current methods. 
The in Situ Remediation Integrated Program (the subject of this re- 
port) is part of EM-541, the Environmental Restoration Research 
and Development Division of EM-54. The In Situ Remediation Inte- 
grated Program (ISR IP) was instituted out of recognition that in 
situ remediation could fulfill three important criteria: Significant cost 
reduction of cleanup by eliminating or minimizing excavation, trans- 
portation, and disposal of wastes; reduced health impacts on 
workers and the public by minimizing exposure to wastes during 
excavation and processing; and remediation of inaccessible sites, 
including: deep subsurfaces; in, under, and around buildings. 
Buried waste, contaminated soils and groundwater, and container- 
ized wastes are all candidates for in situ remediation. Contaminants 
include radioactive wastes, volatile and non-volatile organics, 
heavy metals, nitrates, and explosive materials. The ISR IP tends 
to facilitate development of in situ remediation technologies for 
hazardous, radioactive, and mixed wastes in soils, groundwater, 
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and storage tanks. Near-term focus is on containment of the 
wastes, with treatment receiving greater effort in future years. 


14859 (DOE/EM-0122P) Underground Storage Tank Inte- 
grated Demonstration (UST-ID): Technology summary. USDOE 
Office of Environmental Restoration and Waste Management, 
Washington, DC (United States). Office of Technology Develop- 
ment. Feb 1994. 74p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE94008854. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The DOE complex currently has 332 underground storage tanks 
(USTs) that have been used to process and store radioactive and 
chemical mixed waste generated from weapon materials produc- 
tion. Very little of the over 100 million gallons of high-level and 
low-level radioactive liquid waste has been treated and disposed of 
in final form. Two waste storage tank design types are prevalent 
across the DOE complex: single-shell wall and double-shell wall 
designs. They are made of stainless steel, concrete, and concrete 
with carbon steel liners, and their capacities vary from 5000 gallons 
(19 m%) to 10® gallons (3785 m*). The tanks have an overburden 
layer of soil ranging from a few feet to tens of feet. Responding to 
the need for remediation of tank waste, driven by Federal Facility 
Compliance Agreements (FFCAs) at all participating sites, the Un- 
derground Storage Tank integrated Demonstration (UST-ID) 
Program was created by the US DOE Office of Technology Devel- 
opment in February 1991. Its mission is to focus the development, 
testing, and evaluation of remediation technologies within a system 
architecture to characterize, retrieve, treat to concentrate, and dis- 
pose of radioactive waste stored in USTs at DOE facilities. The 
ultimate goal is to provide safe and cost-effective solutions that are 
acceptable to the public and the regulators. The UST-ID has fo- 
cused on five DOE locations: the Hanford Site, which is the host 
site, in Richland, Washington; the Fernald Site in Fernald, Ohio; 
the idaho National Engineering Laboratory near Idaho Falls, Idaho; 
the Oak Ridge Reservation in Oak Ridge, Tennessee, and the Sa- 
vannah River Site in Savannah River, South Carolina. 


14860 (DOE/EM-0129P) Heavy Metals Contaminated Soil 
Project, Resource Recovery Project, and Dynamic Under- 
ground Stripping Project. USDOE Office of Environmental 
Restoration and Waste Management, Washington, DC (United 
States). Office of Technology Development. Feb 1994. 27p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE94008861. Source: OSTI; NTIS; INIS; GPO Dep. 

The Department of Energy (DOE) established the Office of 
Technology Development (EM-50) (OTD) as an element of Environ- 
mental Restoration and Waste Management (EM) in November, 
1989. OTD has begun to search out, develop, test and demon- 
strate technologies that can now or in the future be applied to the 
enormous remediation problem now facing the DOE and the United 
States public in general. Technology demonstration projects have 
been designed to attack a separate problem as defined by DOE. 
The Heavy Metals Contaminated Soil Project was conceived to test 
and demonstrate off-the-shelf technologies (dominantly from the 
mining industry) that can be brought to bear on the problem of ra- 
dionuclide and heavy metal contamination in soils and sediments. 
The Resource Recovery Project is tasked with identifying, develop- 
ing, testing, and evaluating new and innovative technologies for the 
remediation of metal contaminated surface and groundwater. An in- 
novative twist on this project is the stated goal of recovering the 
metals, formerly disposed of as a waste, for reuse and resale, 
thereby transforming them into a usable resource. Finally, the 
Dynamic Underground Stripping Project was developed to demon- 
Strate and remediate underground spills of hydrocarbons from 
formations that are (1) too deep for excavation, and/or (2) require 
in-situ remediation efforts of long duration. This project has already 
been shown effective in reducing the time for remediation by con- 
ventional methods from an estimated 200 years at the Lawrence 
Livermore National Laboratory (LLNL) to less than one year. The 


savings in time and dollars from this technology alone can be im- 
measurable. 


14861 


(DOE/EM-0134P) In Situ Remediation integrated 
Program: Technology summary. USDOE Office of Environmental 
Restoration and Waste Management, Washington, DC (United 
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States). Office of Technology Development. Feb 1994. 82p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE94008862. Source: OSTI; NTIS; INIS; GPO Dep. 

The In Situ Remediation Integrated Program (ISR IP) was insti- 
tuted out of recognition that in situ remediation could fulfill three 
important criteria: significant cost reduction of cleanup by eliminat- 
ing or minimizing excavation, transportation, and disposal of 
wastes; reduced health impacts on workers and the public by mini- 
mizing exposure to wastes during excavation and processing; and 
remediation of inaccessible sites, including: deep subsurfaces, in, 
under, and around buildings. Buried waste, contaminated soils and 
groundwater, and containerized wastes are all candidates for in 
situ remediation. Contaminants include radioactive wastes, volatile 
and non-volatile organics, heavy metals, nitrates, and explosive 
materials. The ISR IP intends to facilitate development of in situ re- 
mediation technologies for hazardous, radioactive, and mixed 
wastes in soils, groundwater, and storage tanks. Near-term focus 
is on containment of the wastes, with treatment receiving greater 
effort in future years. ISR IP is an applied research and develop- 
ment program broadly addressing known DOE environmental 
restoration needs. Analysis of a sample of 334 representative sites 
by the Office of Environmental Restoration has shown how many 
sites are amenable to in situ remediation: containment—243 sites; 
manipulation—244 sites; bioremediation—154 sites; and physical/ 
chemical methods—236 sites. This needs assessment is focused on 
near-term restoration problems (FY93—FY99). Many other remedia- 
tions will be required in the next century. The major focus of the 
ISR EP is on the long term development of permanent solutions to 
these problems. Current needs for interim actions to protect human 
health and the environment are also being addressed. 


14862 (DOE/EM-0135P) VOCs in Non-Arid Soils integrated 
Demonstration: Technology summary. USDOE Office of Envi- 
ronmental Restoration and Waste Management, Washington, DC 
(United States). Office of Technology Development. Feb 1994. 86p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94008863. Source: OSTI; NTIS; INIS; GPO Dep. 

The Volatile Organic Compounds (VOCs) in Non-Arid Soils Inte- 
grated Demonstration (ID) was initiated in 1989. Objectives for the 
ID were to test the integrated demonstration concept, demonstrate 
and evaluate innovative technologies/systems for the remediation 
of VOC contamination in soils and groundwater, and to transfer 
technologies and systems to internal and external customers for 
use in fullscale remediation programs. The demonstration brought 
together technologies from DOE laboratories, other government 
agencies, and industry for demonstration at a single test bed. The 
Savannah River Site was chosen as the location for this ID as the 
result of having soil and groundwater contaminated with VOCS. 
The primary contaminants, trichlorethylene and tetrachloroethylene, 
originated from an underground process sewer line servicing a 
metal fabrication facility at the M-Area. Some of the major technical 
accomplishments for the ID include the successful demonstration 
of the following: In situ air stripping coupled with horizontal wells to 
remediate sites through air injection and vacuum extraction; Cross- 
hole geophysical tomography for mapping moisture content and 
lithologic properties of the contaminated media; In situ radio 
frequency and ohmic heating to increase mobility, of the contami- 
nants, thereby speeding recovery and the remedial process; 
High-energy corona destruction of VOCs in the off-gas of vapor 
recovery wells; Application of a Brayton cycle heat pump to regen- 
erate carbon adsorption media used to trap VOCs from the offgas 
of recovery wells; In situ permeable flow sensors and the colloidal 
borescope to determine groundwater flow; Chemical sensors to 
rapidly quantify chlorinated solvent contamination in the subsur- 
face; In situ bioremediation through methane/nutrient injection to 
enhance degradation of contaminants by methanotrophic bateria. 


14863 (DOE/EM-0136P) VOCs in Arid soils: Technology 
summary. USDOE Office of Environmental Restoration and Waste 
Management, Washington, DC (United States). Office of Technol- 
ogy Development. Feb 1994. 9ip. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE94008864. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Volatile Organic Compounds In Arid Soils Integrated 
Demonstration (VOC-Arid ID) focuses on technologies to clean up 





volatile organic compounds and associated contaminants in soil 
and groundwater at arid sites. The initial host site is the 200 West 
Area at DOE's Hanford site in southeastern Washington state. The 
primary VOC contaminant is carbon tetrachloride, in association 
with heavy metals and radionuclides. An estimated 580-920 metric 
tons of carbon tetrachloride were disposed of between 1955 and 
1973, resulting in extensive soil and groundwater contamination. 
The VOC-Arid ID schedule has been divided into three phases of 
implementation. The phased approach provides for: rapid transfer 
of technologies to the Environmental Restoration (EM-40) pro- 
grams once demonstrated; logical progression in the complexity of 
demonstrations based on improved understanding of the VOC 
problem; and leveraging of the host site EM-40 activities to reduce 
the overall cost of the demonstrations. During FY92 and FY93, the 
primary technology demonstrations within the ID were leveraged 
with an ongoing expedited response action at the Hanford 200 
West Area, which is directed at vapor extraction of VOCs from the 
vadose (unsaturated) zone. Demonstration efforts are underway in 
the areas of subsurface characterization including: drilling and ac- 
cess improvements, off-gas and borehole monitoring of vadose 
zone VOC concentrations to aid in soil vapor extraction perfor- 
mance evaluation, and treatment of VOC-contaminated off-gas. 
These current demonstration efforts constitute Phase 1 of the ID 
and, because of the ongoing vadose zone ERA, can result in im- 
mediate transfer of successful technologies to EM-40. 


14864 (DOE/EM-0138P) Technology Catalogue: First edi- 
tion. USDOE Office of Environmental Restoration and Waste 
Management, Washington, DC (United States). Office of Technol- 
ogy Development. Feb 1994. 211p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE94008866. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Department of Energy’s Office of Environmental Restoration 
and Waste Management (EM) is responsible for remediating its 
contaminated sites and managing its waste inventory in a safe and 
efficient manner. EM’s Office of Technology Development (OTD) 
supports applied research and demonstration efforts to develop 
and transfer innovative, cost-effective technologies to its site clean- 
up and waste management programs within EM’s Office of 
Environmental Restoration and Office of Waste Management. The 
purpose of the Technology Catalogue is to provide performance 
data on OTD-developed technologies to scientists and engineers 
assessing and recommending technical solutions within the Depart- 
ment’s clean-up and waste management programs, as well as to 
industry, other federal and state agencies, and the academic com- 
munity. OTD’s applied research and demonstration activities are 
conducted in programs referred to as Integrated Demonstrations 
(IDs) and Integrated Programs (IPs). The IDs test and evalu- 
ate.systems, consisting of coupled technologies, at specific sites to 
address generic problems, such as the sensing, treatment, and 
disposal of buried waste containers. The IPs support applied re- 
search activities in specific applications areas, such as in situ 
remediation, efficient separations processes, and site characteriza- 
tion. The Technology Catalogue is a means for communicating the 
status. of the development of these innovative technologies. The 
FY93 Technology Catalogue features technologies successfully 
demonstrated in the field through IDs and sufficiently mature to be 
used in the near-term. Technologies from the following IDs are fea- 
tured in the FY93 Technology Catalogue: Buried Waste ID (idaho 
National Engineering Laboratory, Idaho); Mixed Waste Landfill ID 
(Sandia National Laboratories, New Mexico); Underground Storage 
Tank ID (Hanford, Washington); Volatile organic compound (VOC) 
Arid ID (Richland, Washington); and VOC Non-Arid ID (Savannah 
River Site, South Carolina). 


14865 (DOE/OR-01-1214-D1) Remedial investigation report 
on the abandoned nitric acid pipeline at the Oak Ridge Y-12 
Plant, Oak Ridge, Tennessee. Oak Ridge Y-12 Plant, TN (United 
States); Science Applications International Corp., Oak Ridge, TN 
(United States). Dec 1993. 231p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. 
(Y/ER-149-D1). Order Number DE94010094. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Upper East Fork Poplar Creek OU-2 consists of the Abandoned 
Nitric Acid Pipeline. This pipeline was installed in 1951 to transport 
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liquid wastes ~ 4,800 ft from Buildings 9212, 9215, and 9206 to 
the S-3 Ponds. Materials known to have been discharged through 
the pipeline include nitric acid, depleted and enriched uranium, var- 
ious metal nitrates, salts, and lead skimmings. A total of nineteen 
locations were chosen to be investigated along the pipeline for the 
first phase of this Remedial Investigation. Sampling consisted of 
drilling down to obtain a soil sample at a depth immediately below 
the pipeline. Additional samples were obtained deeper in the sub- 
surface depending upon the depth of the pipeline, the depth of the 
water table, and the point of auger refusal. The nineteen samples 
collected below the pipeline were analyzed by the Y-12 Plant labo- 
ratory for metals, nitrate/nitrite, and isotopic uranium. Samples 
collected from three boreholes were also analyzed for volatile or- 
ganic compounds because these samples produced a response 
with organic vapor monitoring equipment. The results of the base- 
line human health risk assessment for the Abandoned Nitric Acid 
Pipeline contaminants of potential concern show no unacceptable 
risks to human health via incidental ingestion of soil, inhalation of 
dust, dermal contact with the soil, or external exposure to radionu- 
clides in the ANAP soils, under the construction worker and/or the 
residential land-use scenarios. 


14866 (DOE/OR/21548-243) Work plan for the remedial in- 
vestigation/easibility study-environmental assessment for the 
quarry residuals operable unit at the Weldon Spring Site. US- 
DOE Weldon Spring Site Remedial Action Project, MO (United 
States); Argonne National Lab., IL (United States). Jan 1994. 148p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-860R21548. Order Number DE94006381. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The US Department of Energy (DOE) is conducting cleanup ac- 
tivities at the Weldon Spring site, which is located in St. Charles 
County, Missouri, about 48 km (30 mi) west of St. Louis. The Wel- 
don Spring site consists of two noncontiguous areas — the 
chemical plant area, which includes four raffinate pits, and the 
quarry. Cleanup activities at the Weldon Spring site are conducted 
in accordance with the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA), as amended, incorpo- 
rating the values of the National Environmental Policy Act (NEPA). 
The contents of the documents prepared for the project are not in- 
tended to represent a statement regarding the legal applicability of 
NEPA to remedial actions conducted under CERCLA. In accor- 
dance with the integrated CERCLA/NEPA approach, a remedial 
investigation/feasibility study-environmental assessment (RI/FS-EA) 
is being conducted to evaluate conditions and potential responses 
for the quarry residuals operable unit (QROU). This operable unit 
consists of the following areas and/or media: the residual material 
remaining at the Weldon Spring quarry after removal of the pond 
water and bulk waste; underlying groundwater; and other media lo- 
cated in the surrounding vicinity of the quarry, including adjacent 
soil, surface water, and sediment in Femme Osage Slough. This 
work plan identifies the activities within the RI/FS-EA process that 
are being proposed to address contamination remaining at the 
quarry area. 


14867 (DOE/RL-90-28-Rev.2) Environmental Restoration 
Program quality system requirements for the Hanford Site: 
Revision 2. Cote, R.F. Westinghouse Hanford Co., Richland, WA 
(United States). Nov 1993. 182p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO06-87RL10930. Order 
Number DE94004489. Source: OSTI; NTIS; INIS: GPO Dep. 

This document defines the quality system requirements for the 
US Department of Energy, Richland Operations Office, Environ- 
mental Restoration Program at the Hanford Site. The Quality 
System Requirements (OSR) for the Hanford Site integrates quality 
assurance requirements from the US Department of Energy Or- 
ders, the Hanford Federal Facility Agreement and Consent Order 
(Tri-Party Agreement), and applicable industry standards into a 
single source document for the development of quality systems ap- 
plicable to the Environmental Restoration Program activities. This 
document, based on fifteen criteria and divided intro three parts, 
provides user organizations with the flexibility to incorporate only 
those criteria and parts applicable to their specific scopes of work. 
The requirements of this document shall be applied to activities 
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that affect quality based on a graded approach that takes into con- 
sideration the risk inherent in, as well as the importance of, specific 
items, services, and activities in terms of meeting ER Program ob- 
jectives and customer expectations. The individual quality systems 
developed in accordance with this document are intended to pro- 
vide an integrated management control system that assures the 
conduct of ER Program activities in a manner that protects human 
health and the environment. 


14868 (DOE/RL—93-22) Phase | and Il feasibility study re- 
port for the 300-FF-5 operable unit. USDOE Richland Operations 
Office, WA (United States). [1993]. 198p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE94008657. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this Phase I/Il feasibility study is to assemble 
and screen a list of alternatives for remediation of the 300-FF-5 op- 
erable site on the Hanford Reservation. This screening is based on 
information gathered in the Phase | Remedial Investigation (RI) 
and on currently available information on remediation technologies. 
The alternatives remaining after screening provide a range of re- 
sponse actions for remediation. In addition, key data needs are 
identified for collection during a Phase Il Ri (if necessary). This 
Phase I/Il FS represents a primary document as defined by the Tri- 
Party Agreement, but will be followed by a Phase Ill FS that will 
further develop the alternatives and provide a detailed evaluation 
of them. The following remedial action objectives were identified for 
the 300-FF-5 operable unit: Limit current human exposure to con- 
taminated groundwater in the unit; Limit discharge of contaminated 
groundwater to the Columbia River; Reduce contaminant concen- 
trations in groundwater below acceptable levels by the year 2018. 


14869 (ES/ER/TM-74) Quality assurance plan for the Oak 
Ridge Environmental Information System. Oak Ridge National 
Lab., TN (United States). Jan 1994. 64p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE94008758. Source: OSTI; NTIS; GPO Dep. 

The Oak Ridge Environmental Information System (OREIS) is 
managed by the Environmental Sciences Division (ESD) and 
executed for the Environmental Restoration (ER) Division. The pro- 
gram’s objectives are to develop and maintain a data base and 
information system to provide environmental data in a predictable 
manner through a single source, to establish data management 
methods that support legally defensible environmental data, and to 
provide facilities for the generation of consistent data products for 
environmental reports. The purpose of this document is to establish 
the quality assurance (QA) plan for the OREIS Program. It defines 
the requirements and assigns responsibilities for ensuring, with a 
high degree of confidence, that program objectives will be 
achieved as planned. The OREIS Program QA plan adopts and 
implements applicable Department of Energy (DOE), Energy Sys- 
tems, ER Division, and ESD QA policies. 


14870 


(FEMP-2325) RCRA and CERCLA requirements af- 
fecting cleanup activities at a federal facility supertund site. 
Walsh, T.J. Westinghouse Environmental Management Co. of 
Ohio, Cincinnati, OH (United States). Fernald Environmental Man- 


agement Project. 31 Jan 1994. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-920R21972. 
(CONF-940632-4: 87. annual meeting and exhibition of the Air 
and Waste Management Association, Cincinnati, OH (United 
States), 19-24 Jun 1994). Order Number DE94007236. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Fernald Environmental Management Project (FEMP) 
achieved success on an integrated groundwater monitoring pro- 
gram which addressed both RCRA and CERCLA requirements. 
The integrated plan resulted in a cost savings of approximately 
$2.6 million. At present, the FEMP is also working on an integrated 
closure process to address Hazardous Waste Management Units 
(HWMUs) at the site. To date, Ohio EPA seems willing to discuss 
an integrated program with some stipulations. If an integrated pro- 
gram is implemented, a cost savings of several million dollars will 
be realized since the CERCLA documents can be used in place of 
a RCRA closure plan. The success of an integrated program at the 
FEMP is impossible without the support of DOE and the regulators. 
Since DOE is an owner/operator of the facility and Ohio EPA regu- 
lates hazardous waste management activities at the FEMP, both 
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parties must be satisfied with the proposed integration activities. 
Similarly, US EPA retains CERCLA authority over the site along 
with a signed consent agreement with DOE, which dictates the 
schedule of the CERCLA activities. Another federal facility used 
RCRA closure plans to satisfy CERCLA activities. This federal fa- 
cility was in a different US EPA Region than the FEMP. While this 
approach was successful for this site, an integrated approach was 
required at the FEMP because of the signed Consent Agreement 
and Consent Decree. For federal facilities which have a large num- 
ber of HWMUs along with OUs, an integrated approach may result 
in a timely and cost-effective cleanup. 


14871 (HW-11890) 200 areas contaminated particle dis- 
charge. Hanford Works, Richland, WA (United States). 15 Dec 
1948. 2p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC0O6-76RL01830. Order Number DE94007883. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. HANFORD RESERVATION/radioactive 
wastes; RADIOACTIVE WASTES/radiation monitoring; RADIOAC- 
TIVE WASTES/radiochemical analysis; HEALTH HAZARDS; 
SAFETY; RADIOACTIVE WASTE DISPOSAL; INHALATION; 
AEROSOLS 


14872 (HW-SA-2730) Dosimetry investigation of the recu- 
plex accident. Roesch, W.C.; Gamertsfelder, C.C.; Larson, H.V.; 
Watson, E.C.; Nielsen, J.M. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 22 Aug 1962. 
32p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE94007322. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

At 10:59 AM (PST), Saturday, April 7, 1962 a criticality accident 
occurred in a plutonium waste chemical recovery facility at the 
Hanford Atomic Products Operation, operated for the Atomic En- 
ergy Commission by the General Electric Company. Four men 
were hospitalized but were released after medical observation and 
after estimates of the radiation doses received were available. This 
report describes the dosimetry investigation that was made follow- 
ing the accident. This investigation was facilitated by the fact that 
all employees affected had personnel dosimeters in their posses- 
sion when the incident occurred. The interpretation of the data 
supplied by these dosimeters was supplemented by information 
gathered by techniques that were developed in connection with 
other accidents. Below, the available information is first presented 
and then applied in a discussion of the dosimetry of the people in- 
volved in the accident. 


14873 (LA-12672-C) Proceedings of the Nuclear Criticality 
Technology and Safety Project Workshop. Sanchez, R.G. 
(comp.). Los Alamos National Lab., NM (United States). Jan 1994. 
96p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9304158—: Annual Nuclear Criti- 
cality Safety Technology Project workshop, Monterey, CA (United 
States), 16-20 Apr 1993). Order Number DE94007410. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report is the proceedings of the annual Nuclear Criticality 
Technology and Safety Project (NCTSP) Workshop held in Mon- 
terey, California, on April 16-28, 1993. The NCTSP was sponsored 
by the Department of Energy and organized by the Los Alamos 
Critical Experiments Facility. The report is divided into six sections 
reflecting the sessions outlined on the workshop agenda. 


14874 (LA-UR-94-504) Evaluating the effect of a reader 
worker program on team performance. Hahn, H.A. (Los Alamos 
National Lab., NM (United States)); Alvarez, Y.P. Los Alamos Na- 
tional Lab., NM (United States). [1994]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-940260—1: 2. annual mid-Atlantic human factors confer- 
ence, Reston, VA (United States), 23-25 Feb 1994). Order Number 
DE94007548. Source: OSTI; NTIS; INIS; GPO Dep. 

When safety, security, or other logistical concerns prevent direct 
objective assessment of team performance, other evaluation 
techniques become necessary. In this paper, the effect of a De- 
partment of Energy-mandated reader worker program on team 
performance at a particular DOE facility was evaluated using un- 
structured observations, informal discussions with technicians, and 
human reliability analysis. The reader worker program is intended 





to enhance nuclear explosive safety by improving the reliability of 
team performance. The three methods used for the evaluation 
combine to provide a strong indication that team performance is in 
fact enhanced by a properly implemented reader worker procedure. 
Because direct quantitative data on dependent variables particular 
to the task of interest is not available, however, there has been 
some skepticism regarding the results by staff at the facility. 


14875 (LBL-35193) EH&S annual report: Summary of ac- 
tivities Environment, Health and Safety Division, 1992. 
Lawrence Berkeley Lab., CA (United States). Mar 1994. 69p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. Order Number DE94009643. Source: 
OSTI; NTIS; GPO Dep. 

This report presents an overview of the environment, safety, and 
health program in operation at the Lawrence Berkeley Laboratory. 
description of research in environmental science, remediation, 
waste management, safety, health services, radiation assessment, 
and emergency plans are provided. 


14876 (ORNL/ER-210) Data Management Plan and Func- 
tional System Design for the Information Management System 
of the Clinch River Remedial Investigation and Waste Area 
Grouping 6. Ball, T. (Oak Ridge National Lab., TN (United 
States)); Brandt, C.; Calfee, J.; Garland, M.; Holladay, S.; Nickle, 
B.; Schmoyer, D.; Serbin, C.; Ward, M. Oak Ridge National Lab., 
TN (United States); CDM Federal Programs Corp., Oak Ridge, TN 
(United States). Mar 1994. 402p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO5-840R21400. Order 
Number DE94009503. Source: OSTI; NTIS; GPO Dep. 

The Data Management Plan and Functional System Design sup- 
ports the Clinch River Remedial Investigation (CRRI) and Waste 
Area Grouping (WAG) 6 Environmental Monitoring Program. The 
objective of the Data Management Plan and Functional System 
Design is to provide organization, integrity, security, traceability, 
and consistency of the data generated during the CRRI and WAG 
6 projects. Proper organization will ensure that the data are consis- 


tent with the procedures and requirements of the projects. The 
Information Management Groups (IMGs) for these two programs 
face similar challenges and share many common objectives. By 
teaming together, the IMGs have expedited the development and 
implementation of a common information management strategy 
that benefits each program. 


14877 (ORNV/ER-213) Health and Safety Work Plan for 
Sampling Colloids in Waste Area Grouping 5 at Oak Ridge 
National Laboratory, Oak Ridge, Tennessee. Marsh, J.D.; Mc- 
Carthy, J.F. Oak Ridge National Lab., TN (United States). Jan 
1994. 63p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE94009506. Source: OSTI; NTIS; INIS; GPO Dep. 

This Work Plan/Site Safety and Health Plan (SSHP) and the at- 
tached work plan are for the performance of the colloid project at 
WAG 5. The work will be conducted by the Oak Ridge National 
Laboratory (ORNL) Environmental Sciences Division (ESD) and as- 
sociated ORNL environmental, safety, and health support groups. 
The purpose of this document is to establish health and safety 
guidelines to be followed by all personnel involved in conducting 
work for this project. The levels of protection and the procedures 
specified in this plan are based on the best information available 
from historical data and preliminary evaluations of the area. There- 
fore, these recommendations represent the minimum health and 


safety requirements to be observed by all personnel engaged in 
this project. 


14878 (ORNL/RASA-93/4) Results of the radiological verifi- 
cation survey of the partial remediation at 90 Avenue C, Lodi, 
New Jersey (LJO79V). Foley, R.D.; Johnson, C.A. Oak Ridge Na- 
tional Lab., TN (United States). Feb 1994. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. Order Number DE94008867. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The property at 90 Avenue C, Lodi, New Jersey is one of the 
vicinity properties of the former Maywood Chemical Works, May- 
wood, New Jersey designated for remedial action by the US 
Department of Energy (DOE). In July 1991, Bechtel National, Inc. 
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performed a partial remedial action on this property. At the request 
of DOE, a team from Oak Ridge National Laboratory conducted an 
independent radiological verification survey in July, 1991 at this 
site. The purpose of the verification survey was to ensure the ef- 
fectiveness of remedial actions performed within FUSRAP and to 
confirm the site’s compliance with DOE guidelines. The radiological 
survey included surface gamma scans indoors and outdoors, 
ground-level beta-gamma measurements, and systematic and bi- 
ased soil and material sampling. Results of the verification survey 
demonstrated that all radiological measurements on the portions of 
the property that had been remediated were within DOE guidelines. 
However, there still remains a portion of the property to be remedi- 
ated that is not covered by this verification survey. 


14879 (PNL-8858-Rev.1) Total cyanide analysis of tank 
core samples: Analytical results and supporting investiga- 
tions: Revision 1. Pool, K.H. Pacific Northwest Lab., Richland, 
WA (United States). Mar 1994. 23p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE94009844. Source: OSTI; NTIS; INIS; GPO Dep. 

The potential for a ferrocyanide explosion in Hanford site single- 
shelled waste storage tanks (SSTS) poses a serious safety 
concern. This potential danger developed in the 1950s when 197Cs 
was scavenged during the reprocessing of uranium recovery 
process waste by co-precipitating it along with sodium in nickel fer- 
rocyanide salt. Sodium or potassium ferrocyanide and nickel sulfate 
were added to the liquid waste stored in SSTs. The tank storage 
space resulting from the scavenging process was subsequently 
used to store other waste types. Ferrocyanide salts in combina- 
tions with oxidizing agents, such as nitrate and nitrite, are known to 
explode when key parameters (temperature, water content, oxidant 
concentration, and fuel [cyanide]) are in place. Therefore, reliable 
total cyanide analysis data for actual SST materials are required to 
address the safety issue. Accepted cyanide analysis procedures do 
not yield reliable results for samples containing nickel ferrocyanide 
materials because the compounds are insoluble in acidic media. 
Analytical chemists at Pacific Northwest Laboratory (PNL) have de- 
veloped a modified microdistillation procedure (see below) for 
analyzing total cyanide in waste tank matrices containing nickel 
ferrocyanide materials. Pacific Northwest Laboratory analyzed sam- 
ples from Hanford Waste Tank 241-C-112 cores 34, 35, and 36 for 
total cyanide content using technical procedure PNL-ALO-285 
“Total Cyanide by Remote Microdistillation and Agrentometric Titra- 
tion,” Rev. 0. This report summarizes the results of these analyses 
along with supporting quality contro! data, and, in addition, summa- 
rizes the results of the test to check the efficacy of sodium nickel 
ferrocyanide solubilization from an actual core sample by aqueous 
EDTAVen to verify that nickel ferrocyanide compounds were quanti- 
tatively solubilized before actual distillation. 


14880 (PNL-SA-23721) Methodology and data used for 
estimating the complex-wide impacts of alternative environ- 
mental restoration clean-up goals. Shay, M.R.; Short, S.M.; 
Stiles, D.L. Pacific Northwest Lab., Richland, WA (United States). 
Mar 1994. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. (CONF-940225—96: 
Waste management '94, Tucson, AZ (United States), 27 Feb - 3 
mar 1994). Order Number DE94009882. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This paper describes the methodologies and data used for esti- 
mating the complex-wide impacts of alternative strategies for 
conducting remediation of all DOE sites and facilities, but does not 
address issues relating to Waste Management capabilities. Clean- 
up strategies and their corresponding goals for contaminated 
media may be driven by concentration-based regulatory standards, 
land-use standards (e.g., residential, industrial, wild life reserve, or 
totally restricted), risk-based standards, or other standards deter- 
mined through stakeholder input. Strategies implemented to 
achieve these goals usually require the deployment of (a) clean-up 
technologies to destroy, remove, or contain the contaminants of 
concern; (b) institutional controls to prevent potential receptors 
from coming into contact with the contaminants; or (c) a combina- 
tion of the above. 


14881 (POEF-SH-12) Analysis of the proposed relocation 
of the neutron criticality clusters in the process buildings for 
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the Portsmouth Gaseous Diffusion Plant. Negron, S.B. (Battelle, 
Columbus, OH (United States)); Tayloe, R.W. Jr. Martin Marietta 
Energy Systems, Inc., Piketon, OH (United States); Portsmouth 
Gaseous Diffusion Plant, OH (United States). Jan 1994. 28p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-760R00001. Order Number DE94009234. Source: 
OSTI; NTIS; GPO Dep. 

Radiation levels in Buildings X-326, X-330 and X-333 have been 
determined for the ANS] minimum accident of concern at both the 
current and the proposed locations of the criticality alum system 
neutron detectors. This was performed in order to evaluate whether 
or not the detectors could be lowered from their current positions 
and still respond to the minimum accident of concern. Relocating 
the detectors could reduce the potential for worker in injury when 
the approximately 90-pound alarms need to be removed for peri- 
odic maintenance. It could also decrease the incidence of battery 
failure from elevated temperatures which can exceed 160 degrees 
F. At the proposed 1-meter elevation the detectors would be sur- 
rounded by the cells containing the cascade equipment; therefore, 
the detectors would be less responsive to a criticality event. The 
results of this analysis indicate that the detectors could be lowered 
from their current height of 5 meters to a height of 1 meter and still 
respond to the minimum accident of concem. This analysis was 
performed using the MCNP monte carlo code with a source corre- 
sponding to a critical system of uranyl fluoride solutions of 1.2, 3.0, 
and 4.95 weight percent U-235 enrichment. The neutron dose rates 
were evaluated at positions of 69 meters and 100 meters radially 
outward from the source at 5 meter and 1 meter heights. All neu- 
tron detectors located in the three process buildings are located 
within 100 meters from any potential criticality. This report details 
the methodology used for this study, background on the data em- 
ployed, and a comparison to a similar analysis performed in 1983. 


14882 (SAND-94-0537C) Development of dry barriers for 
containment and remediation at waste sites. Thomson, B.M. 
(New Mexico Univ., Albuquerque, NM (United States). Dept. of 
Civil Engineering); Morris, C.E.; Stormont, J.; Ankeny, M.D. Sandia 
National Labs., Albuquerque, NM (United States). [1994]. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-940225-30: Waste manage- 
ment '94, Tucson, AZ (United States), 27 Feb - 3 mar 1994). Order 
Number DE94007062. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper describes a concept in which dry air is injected into 
an unsaturated formation to reduce the soil moisture content, re- 
ferred to here as a dry (or sometimes tensiometric) barrier. The 
objective is to reduce the hydraulic conductivity of the unsaturated 
media to the point where liquid phase transport becomes negligi- 
ble, thereby achieving containment. The concept could be applied 
in subsurface formations to provide containment from a leaking fa- 
cility, or it could be incorporated into a cover design to provide 
redundancy for a capillary barrier. The air injection process could 
in principle be coupled with a vacuum extraction system to recover 
soil vapors, which would then provide a remediation process that 
would be appropriate if volatile organic compounds were present. 
Work to date has consisted of a combined theoretical, laboratory, 
and field research investigation. The objective of this research was 
to demonstrate the technical feasibility of the dry barrier concept by 
identifying the parameters which determine its effectiveness. Based 
on the results obtained for the experimental and theoretical stud- 
ies, feasibility analyses were prepared for as a modification for a 
landfill cover design to prevent infiltration from atmospheric precipi- 
tation and for potential application of dry barriers to achieve 
subsurface containment and removal of volatile constituents. These 
analyses considered the technical as well as the economic aspects 
of the dry barrier concept. 


14883 (UCRL-JC—115468) Environmental process tomogra- 
phy in the United States. Daily, W.; Ramirez, A. Lawrence 
Livermore National Lab., CA (United States). Jan 1994. 14p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (CONF-940342-2: ECAPT ‘94: 3rd European 
concerted action meeting on process tomography, Lisbon (Portu- 
gal), 24-27 Mar 1994). Order Number DE94006402. Source: OSTI; 
NTIS; GPO Dep. 
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The US Government is supporting development of new technol- 
ogy and transfer of existing technology from other disciplines to 
apply to the problem. Part of this effort is development of geophys- 
ical tools used for underground imaging. These tools are closely 
related to many of those used in industrial process tomography. 
Both seismic and electromagnetic methods are used for under- 
ground imaging. In either case, sensitivity and resolution are 
greatly improved by making measurements from boreholes instead 
of only from the surface. Seismic signals are usually more sensi- 
tive to subsurface structure such as lithologic boundaries, but 
recent work has also shown seismic tomography to be sensitive to 
the degree of saturation. Electrical methods can be useful for delin- 
eation of aquitards such as clay layers. Electrical tomography is 
shown to be particularly sensitive to movement of fluids such as 
steam. Examples of both seismic and electromagnetic process 
tomography will be discussed in relation to environmental remedia- 
tion of soils and ground water in the United States. 


14884 (UCRL-JC—115495) The cost of human error inter- 
vention. Bennett, C.T.; Banks, W.W.; Jones, E.D. Lawrence 
Livermore National Lab., CA (United States). Mar 1994. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (CONF-940312-51: 2. Probabilistic safety as- 
sessment and management conference (PSAM), San Diego, CA 
(United States), 20-24 Mar 1994). Order Number DE94006657. 
Source: OSTI; NTIS; INIS; GPO Dep. 

DOE has directed that cost-benefit analyses be conducted as 
part of the review process for all new DOE orders. This new policy 
will have the effect of ensuring that DOE analysts can justify the 
implementation costs of the orders that they develop. We would 
like to argue that a cost-benefit analysis is merely one phase of a 
complete risk management program — one that would more than 
likely start with a probabilistic risk assessment. The safety commu- 
nity defines risk as the probability of failure times the severity of 
consequence. An engineering definition of failure can be 
considered in terms of physical performance, as in mean-time- 
between-failure; or, it can be thought of in terms of human 
performance, as in probability of human error. The severity of con- 
sequence of a failure can be measured along any one of a number 
of dimensions — economic, political, or social. Clearly, an analysis 
along one dimension cannot be directly compared to another but, a 
set of cost-benefit analyses, based on a series of cost-dimensions, 
can be extremely useful to managers who must prioritize their re- 
sources. Over the last two years, DOE has been developing a 
series of human factors orders, directed a lowering the probability 
of human error — or at least changing the distribution of those er- 
rors. The following discussion presents a series of cost-benefit 
analyses using historical events in the nuclear industry. However, 
we would first like to discuss some of the analytic cautions that 
must be considered when we deal with human error. 


14885 (UCRL-JC—116503) THE CALIFORNIA ENVIRONMEN- 
TAL ENTERPRISE. Ragaini, R.C. (Lawrence Livermore National 
Lab., CA (United States)); Buckles, R.J.; Goldstein, N.E.; Bramlette, 
T.T. Lawrence Livermore National Lab., CA (United States). Apr 
1994. 4p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. (CONF-9404125—1: Haz Mat West 
spring meeting, Long Beach, CA (United States), 26-28 Apr 1994). 
Order Number DE94009381. Source: OSTI; NTIS; GPO Dep. 

THE CALIFORNIA ENVIRONMENTAL ENTERPRISE (CEE) is a 
joint partnership of: the DOE Laboratories LLNL, LBL, and Sandia; 
the California Environmental Protection Agency (Cal/EPA); and the 
Institute of Environmental Solutions (IES). CEE is an independent, 
non-profit regional function organized and operated in accordance 
with the Department of Energy (DOE) “Enterprise” model devel- 
oped by the DOE Environmental Management (EM) Strategic Task 
Force and the Strategic Laboratory Council. The vision of THE 
CALIFORNIA ENVIRONMENTAL ENTERPRISE is to create new 
economic opportunities through the advancement of rehabilitative 
reuse of environmentally impaired property, and through research, 
development and commercialization of alternative environmental 
technologies. The mission of THE CALIFORNIA ENVIRONMEN- 
TAL ENTERPRISE is to maximize the DOE investment by acting 
as the catalyst for the rapid development and acceptance of envi- 
ronmental technologies needed for redevelopment of contaminated 





sites, economic revitalization, and the dissipation of adversarial re- 
lationships between the public, regulators, problem-holders, and 
Federal agencies. 


14886 (WHC-SA-1917) Safety analysis factors for 
environmental restoration and decontamination and decom- 
missioning. Ellingson, D.R. Westinghouse Hanford Co., Richland, 
WA (United States). Apr 1993. 16p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-87RL10930. Order 
Number DE94008659. Source: OSTI; NTIS; INIS; GPO Dep. 

Environmental restoration (ER) and facility decontamination/ 
decommissioning (D&D) operations can be grouped into two 
general categories. “Nonstationary cleanup” or simply “cleanup” ac- 
tivities are where the operation must relocate to the site of new 
contaminated material at the completion of each task (i.e., the 
operation moves to the contaminated material). "Stationary produc- 
tion” or simply “production” activities are where the contaminated 
material is moved to a centralized location (i.e., the contaminated 
material is moved to the operation) for analysis, sorting, treatment, 
storage, and disposal. This paper addresses the issue of nonsta- 
tionary cleanup design. The following are the specific assigned 
action items: Collect and compile a list of special safety-related 
ER/D&D design factors, especially ones that don’t follow DOE Or- 
der 6430.1A requirements. Develop proposal of what makes sense 
to recommend to designers; especially consider recommendations 
for short-term projects. Present proposal at the January meeting. 
To achieve the action items, applicable US Department of Energy 
(DOE) design requirements, and cleanup operations and differ- 
ences from production activities are reviewed and summarized; 
basic safety requirements influencing design are summarized; and 
finally, approaches, considerations, and methods for safe, cost- 
effective design of cleanup activities are discussed. 


14887 (WHC-SA-2127) The International Environmental in- 


stitute: Leveraging the investment in Hanford for economic 
growth. Atkin, S.D.; Schwenk, R.M. Westinghouse Hanford Co., 
Richland, WA (United States). Feb 1994. 13p. Sponsored by 


USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. (CONF-940225-89: Waste management '94, Tucson, 
AZ (United States), 27 Feb - 3 mar 1994). Order Number 
DE94009441. Source: OSTI; NTIS; INIS; GPO Dep. 

Billions of dollars are being invested to achieve environmental 
compliance at the Hanford Site. The 30-yr-plan for the Site calls for 
remediation and restoration followed by rampdown and closure of 
the US Department of Energy’s (DOE) mission at the Site. The in- 
vestment of the Federal government during this restoration period 
provides a real opportunity to go beyond the cleanup mission and 
convert the Site’s assets to other uses that benefit the region, na- 
tion, and world. The International Environmental Institute (institute) 
was created to help realize this opportunity. This is accomplished 
by utilizing the assets of the Site — it’s land, equipment, facilities, 
technologies, and people — to achieve economic growth and world- 
wide spinoff benefits from the Hanford investment. The Institute is 
developing new ways of getting the private sector involved with the 
Hanford Site. We are working with local and state governments, 
academia, and the private sector, to jointly develop and commer- 
cialize environmental technologies and to redeploy, loan, or lease 
those assets that are no longer needed by the DOE. The Institute 
is also interacting with other communities around the world to as- 
sess models, issues, and performance measures for successful 
defense conversion. Through these various worldwide partnerships, 
the investment in Hanford can be successfully leveraged to help 
create the desired economic future for the Northwest and environ- 
mental industry for the world. 


14888 (WHC-SA-2190) Characterization and reaction be- 
havior of ferrocyanide simulants and Hanford Site high-level 
ferrocyanide waste. Jeppson, D.W.; Simpson, B.C. Westinghouse 
Hanford Co., Richland, WA (United States). Feb 1994. 15p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-87RL10930. (CONF-940225-97: Waste management '94, 
Tucson, AZ (United States), 27 Feb - 3 mar 1994). Order Number 
DE94009787. Source: OSTI; NTIS; INIS; GPO Dep. 
Nonradioactive waste simulants and initial ferrocyanide tank 
waste samples were characterized to assess potential safety con- 
cerns associated with ferrocyanide high-level radioactive waste 
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stored at the Hanford Site in underground single-shell tanks 
(SSTs). Chemical, physical, thermodynamic, and reaction proper- 
ties of the waste simulants were determined and compared to 
properties of initial samples of actual ferrocyanide wastes presently 
in the tanks. The simulants were shown to not support propagating 
reactions when subjected to a strong ignition source. The simulant 
with the greatest ferrocyanide concentration was shown to not sup- 
port a propagating reaction that would involve surrounding waste 
because of its high water content. Evaluation of dried simulants in- 
dicated a concentration limit of about 14 wt% disodium mononickel 
ferrocyanide, below which propagating reactions could not occur in 
the ambient temperature bulk tank waste. For postulated localized 
hot spots where dried waste is postulated to be at an initial tem- 
perature of 130 C, a concentration limit of about 13 wt% disodium 
mononickel ferrocyanide was determined, below which propagating 
reactions could not occur. Analyses of initial samples of the 
presently stored ferrocyanide waste indicate that the waste tank 
ferrocyanide concentrations are considerably lower than the limit 
for propagation for dry waste and that the water content is near 
that of the as-prepared simulants. If the initial trend continues, it 
will be possible to show that runaway ferrocyanide reactions are 
not possible under present tank conditions. The lower ferrocyanide 
concentrations in actual tank waste may be due to tank waste mix- 
ing and/or degradation from radiolysis and/or hydrolysis, which may 
have occurred over approximately 35 years of storage. 


14889 (WHC-SD-EN-AP-151) Description of work for 200- 
UP-1 characterization of monitoring wells. Innis, B.E.; Kelty, 
G.G. Westinghouse Hanford Co., Richland, WA (United States). 
[1994]. 68p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE94006991. Source: OSTI; NTIS; GPO Dep. 

This description of work (DOW) details the field activities associ- 
ated with the drilling, soil sampling, and construction of 
groundwater monitoring and dual-use wells in the 200-UP-1 Opera- 
ble Unit (Tasks 2, 3, and 5 in the 200-UP-1 RI/FS Work Pian DOE/ 
RL 1993a) and will serve as a field guide for those performing the 
work. It will be used in conjunction with the Remedial Investigation/ 
Feasibility Study Work Plan for the 200-UP-1 Groundwater opera- 
ble Unit (DOE-RL 1993a, [LFI]) and Site Characterization Manual 
(WHC 1988a). Groundwater wells are being constructed to charac- 
terize the vertical and horizontal extent of the Uranium and 
*°T plumes and to define aquifer properties such as hydraulic com- 
munication between aquifers and hydrostratigraphy. Some of these 
wells may be utilized for extraction purposes during the IRM phase 
anticipated at this operable unit and are being designed with a dual 
use in mind. These data will be used to optimize the Interim Reme- 
dial Measures (IRM) for the cleanup of these two plumes. The data 
will also be used with later Limited Field Investigation (LFl) data to 
perform a Qualitative Risk Assessment (QRA) for the operable unit. 
The locations for the proposed groundwater wells are presented in 
Figure 1. The contaminants of concern for the project are pre- 
sented in Table 1. 


14890 (WINCO-1180) COz pellet blasting literature search 
and decontamination scoping tests report. Archibald, K.E. 
Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, ID (United 
States). Dec 1993. 24p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC07-841D12435. Order Number 
DE94008918. Source: OSTI; NTIS; INIS; GPO Dep. 

Past decontamination and solvent recovery activities at the Idaho 
Chemical Processing Plant (ICPP) have resulted in the accumula- 
tion of 1.5 million gallons of radioactively contaminated 
sodium-bearing liquid waste. Future decontamination activities at 
the ICPP could result in the production of 5 million gallons or more 
of sodium-bearing waste using current decontamination techniques. 
Chemical decontamination flushes have provided a satisfactory 
level of decontamination. However, this method generates large 
amounts of sodium-bearing secondary waste. Steam jet cleaning 
has also been used with a great deal of success but cannot be 
used on concrete or soft materials. With the curtailment of repro- 
cessing at the ICPP, the focus of decontamination is shifting from 
maintenance for continued operation of the facilities to decommis- 
sioning. Treatment of sodium-bearing waste is a particularly difficult 
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problem due to the high content of alkali metals in the sodium- 
bearing liquid waste. It requires a very large volume of cold 
chemical additive for calcination. In addition, the sodium content of 
the sodium-bearing waste exceeds the limit that can be incorpo- 
rated into vitrified waste without the addition of glass-forming 
compounds (primarily silicon) to produce an acceptable immobi- 
lized waste form. The primary initiatives of the Decontamination 
Development Program is the development of methods to eliminate/ 
minimize the use of sodium-bearing decontamination chemicals 
and to minimize all liquid decontamination wastes. One method 
chosen for cold scoping studies during FY-93 was CO, pellet blast- 
ing. CO. pellet blasting has been used extensively by commercial 
industries for general cleaning. However, using this method for de- 
contamination of nuclear materials is a fairly new concept. The 
following report discusses the research and scoping tests com- 
pleted on COz pellet blasting. 


14891 (WSRC-MS-—93-362) In-situ bioremediation via hori- 
zontal wells. Hazen, T.C. (Westinghouse Savannah River Co., 
Aiken, SC (United States)); Looney, B.B.; Enzien, M.; Franck, 
M.M.; Fliermans, C.B.; Eddy, C.A. Westinghouse Savannah River 
Co., Aiken, SC (United States). [1993]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-89SR18035. 
(CONF-9309146-8: 5. annual American Chemical Society (ACS) 
Industrial and Engineering Chemistry (I&EC) Division special 
symposium on emerging technologies for hazardous waste man- 
agement, Atlanta, GA (United States), 27-29 Sep 1993). Order 
Number DE94009055. Source: OSTI; NTIS; INIS; GPO Dep. 

This project is designed to demonstrate in situ bioremediation of 
groundwater and sediment contaminated with chlorinated solvents. 
Indigenous microorganisms were stimulated to degrade TCE, PCE 
and their daughter products in situ by addition of nutrients to the 
contaminated zone. In situ biodegradation is a highly attractive 
technology for remediation because contaminants are destroyed, 
not simply moved to another location or immobilized, thus decreas- 
ing costs, risks, and time, while increasing efficiency and public 
and regulatory acceptability. Bioremediation has been found to be 
among the least costly technologies in applications where it will 
work (Radian 1989). Subsurface soils and water adjacent to an 
abandoned process sewer line at the SRS have been found to 
have elevated levels of TCE (Marine and Bledsoe 1984). This area 
of subsurface and groundwater contamination is the focus of a cur- 
rent integrated demonstration of new remediation technologies 
utilizing horizontal wells. Bioremediation has the potential to en- 
hance the performance of in situ air stripping as well as offering 
stand-alone remediation of this and other contaminated sites 
(Looney et al. 1991). Horizontal wells could also be used to en- 
hance the recovery of groundwater contaminants for bioreactor 
conversions from deep or inaccessible areas (e.g., under buildings) 
and to enhance the distribution of nutrient or microbe additions in 
an in situ bioremediation. 


14882 (WSRC-MS—93-604) Experimental results of water 
film formation on various fuel forms from a fire suppression 
system. Ross, R.H.; Davis, J.R. Westinghouse Savannah River 
Co., Aiken, SC (United States). [1993]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-89SR18035. 
(CONF-940602-1: 35. annual meeting of the American Nuclear 
Society, New Orleans, LA (United States), 11-16 Jun 1994). Order 
Number DE94004903. Source: OSTI; NTIS; GPO Dep. 

The purpose of the study was to determine the thickness and 
coverage of water film formations on various materials during fire 
sprinkler deluge. An exhaustive literature search revealed that no 
applicable research data exists that governs water film formations 
from fire protection systems. Therefore, a controlled, infield, 
mockup was created to predict the thickness and coverage of 
water film on fissile material forms. This paper discusses the back- 


ground, experimental procedure and the characterization of these 
water films. 


14893 


(WSRC-TR-93-301-Rev.1) Human reliability analysis 
for In-Tank Precipitation alignment and startup of emergency 
purge ventilation equipment: Revision 1. Olsen, L.M. Westing- 
house Savannah River Co., Aiken, SC (United States). Aug 1993. 
38p. Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract ACO9-89SR18035. Order Number DE94010145. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report documents the methodology used for calculating the 
human error probability for establishing air based ventilation using 
emergency purge ventilation equipment on In-Tank Precipitation 
(ITP) processing tanks 48 and 49 after a failure of the nitrogen 
purge system following a seismic event. The analyses were per- 
formed according to THERP (Technique for Human Error Rate 
Prediction). The calculated human error probabilities are provided 
as input to the Fault Tree Analysis for the ITP Nitrogen Purge Sys- 
tem. The analysis assumes a seismic event initiator leading to 
establishing air based ventilation on the ITP processing tanks 48 
and 49. At the time of this analysis only the tanks and the emer- 
gency purge ventilation equipment are seismically qualified. 
Consequently, onsite and offsite power is assumed to be unavail- 
able and all operator control actions are to be performed locally on 
the tank top. Assumptions regarding procedures, staffing, equip- 
ment locations, equipment tagging, equipment availability, and 
training were made and are documented in this report. The human 
error probability for establishing air based ventilation using the 
emergency purge ventilation equipment on In-Tank Precipitation 
processing tanks 48 and 49 after a failure of the nitrogen purge 
system following a seismic event is 4.2E-6 (median value on the 
lognormal scale). It is important to note that this result is predi- 
cated on the implementation of all of the assumptions listed in the 
“Assumptions” section of this report. This analysis was not based 
on the current conditions in ITP. The analysis is to be used as a 
tool to aid ITP operations personnel in achieving the training, pro- 
cedural, and operational goals outlined in this document. 


14894 (WSRC-TR-93-433) Uranium solubility studies dur- 
ing waste evaporation. Karraker, D.G. Westinghouse Savannah 
River Co., Aiken, SC (United States). 16 Aug 1993. 16p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
ACO09-89SR18035. Order Number DE94010148. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The liquid waste streams from chemical processing of reactor- 
irradiated targets and fuel are neutralized with excess NaOH and 
discharged to mild steel waste tanks for interim storage. To reduce 
the number of tanks required, and thus the cost of waste storage, 
the supernate is evaporated to about 70% solids, discharged while 
hot into clean waste tanks. As the solution cools, solids crystallize 
from the saturated solution and form a solid layer on the bottom of 
the tank. The supernate is re-evaporated to concentrate the vol- 
ume further. Evaporation and crystallization are continued until, for 
tank 41, the tank is almost filled with crystallized salts. In the 
DWPF processing scheme, these salts will be redissolved in water 
and 'S7Cs precipitated with sodium tetraphenylborate in the in-tank 
precipitation facility. The decontaminated supernate is now mixed 
with cement and stored as a solid monolith; the precipitated Cs 
and the base-insoluble solids are encapsulated in glass for perma- 
nent storage. Questions have been raised about the nuclear safety 
of these operations, particularly for tank 41, where the waste 
source was waste from the H-Area fuel processing. One scenario 
for a potential nuclear accident considers that the salts in tank 41 
would dissolve in water, but the enriched uranium solids would not 
dissolve. The uranium is hypothesized to settle to the bottom of the 
tank and become concentrated enough to reach a critical mass. A 
second scenario, promulgated by West Valley, is that uranium 
would precipitate in the evaporator and form a critical mass in the 
evaporator. To shed some light on the probable behavior of U in 
the waste system, the solubility of U in synthetic waste was stud- 
ied. The results are reported here. 


14895 (WSRC-TR-93-679) Lower Three Runs instream 
Flow Study. del Carmen, B.R.; Paller, M.H. Westinghouse Savan- 
nah River Co., Aiken, SC (United States). [1993]. 15p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE94008228. Source: OSTI; NTIS; 
GPO Dep. 

An Instream Flow Study was conducted to identify the minimum 
discharge from PAR Pond that will support a balanced biological 
fish community in Lower Three Runs. Hydraulic and habitat models 
of the Physical Habitat simulation System (PHABSIM), the major 





component of the US Fish and Wildlife Service's Instream Flow In- 
cremental Methodology (IFIM) were applied. Following calibration 
of the Water Surface Profile (WSP)Model for three study reaches, 
hydraulic data was input to the AVDEPTH habitat model to develop 
relationships between discharge and reaches, hydraulic data was 
input to the AVDEPTH habitat model to development relationship 
between discharge and available habitat. 


14896 (WSRC-TR-94-056) Radiological consequences/risk 
of E-Area Vaults accidents. Kearnaghan, D.P.; Shaw, K.W. West- 
inghouse Savannah River Co., Aiken, SC (United States). 28 Jan 
1994. 60p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE94009988. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this technical report is to document the estima- 
tion of radiological releases and risks for postulated accidents at 
the E-Area Vaults (EAV). The results of this analysis will be used to 
support the E-Area Vault Burial Ground Operations Safety Analysis 
Report (SAR) Addendum. The results of these calculations indicate 
that the maximum individual offsite effective dose equivalent (EDE) 
for postulated accidents at the EAV is 0.26 rem for the Intermedi- 
ate Level Non-Tritium Vault (ILNTV) non-combustible container 
rupture. The maximum individual onsite EDE is 2.3 rem for the 
same accident scenario. The onsite and offsite risks for each acci- 
dent were calculated as the product of the accident frequency (per 
year) and the associated consequences (EDE). All calculated risks 
were found to be within the WSRC risk acceptance guidelines. 
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Refer also to citation(s) 14540, 14615, 14692, 15696, 16025, 
16115, 16126, 17640 


14897 (BNL-49976) PAIR (Planning and Analysis of Inspec- 


tion Resources). Teichmann, T. (Brookhaven National Lab., Upton, 


NY (United States)); Santaniello, A.; Fishbone, L.G. Brookhaven 
National Lab., Upton, NY (United States); International Atomic En- 
ergy Agency, Vienna (Austria). [1994]. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CHO00016. 
(IAEA-SM-333/125; CONF-940307-22: International symposium 
on nuclear material safeguards, Vienna (Austria), 14-18 Mar 1994). 
Order Number DE94008082. Source: OSTI; NTIS; INIS; GPO Dep. 

The safeguards inspection effort of the International Atomic En- 
ergy Agency consists of the efforts for the Physical Inventory 
Verifications to close the annua! material balance, Interim Inventory 
Verifications, conducted mainly to satisfy the Timeliness Criteria, 
Flow Verifications to verify the transfer of material, and Contain- 
ment and Surveillance activities, which help preserve continuity of 
knowledge concerning the material. Estimating the requiring overall 
future inspection effort under a variety of conditions is an important 
part of Agency planning. As exemplified by the sample results pro- 
vides a straightforward means to analyze ‘What if’ situations in 
safeguards implementation. It thereby permits managers and ana- 
lysts to study future scenarios and their effect on human resources. 
It is planned to introduce into PAIR a direct capability for studying 
costs associated with these hypothetical changes in safeguards im- 
plementation. In this way PAIR could more easily assist the 
Safeguards Department in its current program of investigating new 
safeguards approaches. 


14898 (DUN-5929-A) N Operations nuclear materials 
monthly Inventory reports fiscal year 1970. Doriss, C.P. Dou- 
glas United Nuclear, Inc., Richland, WA (United States). 1 Jul 
1969. 280p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE94007871. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report provides the monthly inventory reports of N Opera- 
tions nuclear materials for fiscal year 1970. 


14899 (HW-24612-RD) 25 content of initial lots of Hanford 
UO3. Work, J.B. Hanford Works, Richland, WA (United States). 28 
May 1952. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE94006966. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
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At the time the first UO, from so-called “full-level” Redox runs 
was shipped from 224U, the % U235 as determined in 222-S ap- 
peared high when compared with theoretical values from the 
burn-out curve. Close agreement between the 222-S results and % 
Us35 determined by K-25 on lots 007, 008, and 009, however, indi- 
cated that a considerable heel of cold uranium in Redox had been 
blended with the first “full level” material. This explanation has 
been verified by data collected over the past weeks and provided 
this report. It has also been verified by the % Us35 found in lots 
later than 010° (after most of cold uranium flushed out of Redox) 
which ranged from 0.66% to 0.64%. 


14900 (IAEA-INFCIRC—274(rev.1/add.4)) Convention on the 
physical protection of nuclear material. International Atomic En- 
ergy Agency, Vienna (Austria). Sep 1993. 53p. (in Chinese, 
English, French, Russian, Spanish Order Number DE94619847. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This document includes the information given in document INF- 
CIRC/274/Rev.1/Add.3. It accordingly supersedes that document. 


14901 (IAEA-INFCIRC—426) Agreement of 18 November 
1993 between the Kingdom of Tonga and the International 
Atomic Energy Agency for the application of safeguards in 
connection with the treaty on the non-proliferation of nuclear 
weapons. International Atomic Energy Agency, Vienna (Austria). 
Feb 1994. 220p. (in Arabic, Chinese, English, French, Russian, Or- 
der Number DE94622693. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The text of the Agreement (and the Protocol thereto) between 
the Kingdom of Tonga and the International Atomic Energy Agency 
for the application of safeguards in connection with the Treaty on 
the Non-Proliferation of Nuclear Weapons is reproduced in this 
document for the information of all Members. The Agreement was 
approved by the Agency’s Board of Governors on 25 February 
1975 and signed in Vienna on 31 October 1990 and in Nuku’Alofa 
on 18 November 1993. 


14902 (INFO-0438) Canadian safeguards support pro- 
gram: Annual report for fiscal year 91/92. Atomic Energy 
Control Board, Ottawa, ON (Canada). Jan 1993. 13p. Order Num- 
ber DE94619864. Source: OSTI; NTIS (US Sales Only); INIS. 

The organization and administration of the Canadian Safeguards 
Support Program (CSSP) and the major achievements of the CSSP 
in 1991/92 are outlined. Work is progressing on an in-situ readable 
ultrasonic seal system (IRUSS), and a core discharge monitor. 
Training is offered on Cerenkov viewing devices and CANDU reac- 
tor safeguards. A containment system for sealing spent fuel at the 
Darlington Nuclear Generating Station was commissioned. (L.L.). 


14903 (INIS-mf-13819) Against the spread of nuclear 
weapons: IAEA Safeguards in the 1990s. International Atomic 
Energy Agency, Vienna (Austria). Div. of Public Information. Dec 
1993. 128p. (In English, Spanish, French, Russian). (IAEA-PE 
A38E/F/R/S.). Order Number DE94619879. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This booklet describes the role of IAEA verification activities, or 
safeguards, in the non-proliferation regime and shows how safe- 
guards provide confidence that States fulfill the obligations they 
have undertaken in relation to the peaceful use of atomic energy. It 
also describes ways in which this role could develop in the future. 


14904 (Jue+2772) The impact of unmeasured process 
inventories on near real time accountancy. Avenhaus, R. (Uni- 
versitaet der Bundeswehr Muenchen, Neubiberg (Germany)); 
Canty, M.J. Forschungszentrum Juelich GmbH (Germany). Pro- 
grammgruppe Technologiefolgenforschung. May 1993. 34p. Order 
Number DE94756461. Source: OSTI; NTIS (US Sales Only); INIS. 
Sequential statistical decision tests for detecting clandestine re- 
moval of nuclear material from a running reprocessing plant using 
material accountancy are investigated. Part of the process material 
is assumed to be unmeasurable and the moments (mean and vari- 
ance) of the unmeasured inventory are estimated with the same set 
of sequential material balance data as is used for the decision test. 
For uncorrelated, normally distributed process fluctuations detec- 
tion times comparable to those obtained with a priori known mean 
and variance of the unmeasured inventory are obtained. (orig.) 
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05 NUCLEAR FUELS 
0550 Safeguards, Inspection, and Accountability 


14905 (NMP-—94-01) Nuclear materials management stor- 
age study. Becker, G.W. Jr. Westinghouse Savannah River Co., 
Aiken, SC (United States). Feb 1994. 22p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE94009116. Source: OSTI; NTIS; INIS; GPO Dep. 

The Office of Weapons and Materials Planning (DP-27) re- 
quested the Planning Support Group (PSG) at the Savannah River 
Site to help coordinate a Departmental complex-wide nuclear mate- 
rials storage study. This study will support the development of 
management strategies and plans until Defense Programs’ Com- 
plex 21 is operational by DOE organizations that have direct 
interest/concerns about or responsibilities for nuclear material stor- 
age. They include the Materials Planning Division (DP-273) of 
DP-27, the Office of the Deputy Assistant Secretary for Facilities 
(DP-60), the Office of Weapons Complex Reconfiguration (DP-40), 
and other program areas, including Environmental Restoration and 
Waste Management (EM). To facilitate data collection, a question- 
naire was developed and issued to nuclear materials custodian 
sites soliciting information on nuclear materials characteristics, stor- 
age plans, issues, etc. Sites were asked to functionally group 
materials identified in DOE Order 5660.1A (Management of Nuclear 
Materials) based on common physical and chemical characteristics 
and common material management strategies and to relate these 
groupings to Nuclear Materials Management Safeguards and Secu- 
rity (NMMSS) records. A database was constructed using 843 
storage records from 70 responding sites. The database and an 
initial report summarizing storage issues were issued to participat- 
ing Fieki Offices and DP-27 for comment. This report presents the 
background for the Storage Study and an initial, unclassified sum- 
mary of storage issues and concerns identified by the sites. 


14906 (NUREG/CR-6149) Applications of fiber optics in 


physical protection. Buckle, T.H. (Sandia National Labs., Albu- 
querque, NM (United States)). Nuclear Regulatory Commission, 
Washington, DC (United States). Div. of Fuel Cycle Safety and 
Safeguards; Sandia National Labs., Albuquerque, NM (United 
States). Mar 1994. 39p. Sponsored by Nuclear Regulatory 


Commission, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (SAND-93-2478). Source: OSTI; NTIS; INIS; GPO. 

The purpose of this NUREG is to provide technical information 
useful for the development of fiber-optic communications and intru- 
sion detection subsystems relevant to physical protection. There 
are major sections on fiber-optic technology and applications. Other 
topics include fiber-optic system components and systems engi- 
neering. This document also contains a glossary, a list of standards 
and specifications, and a list of fiber-optic equipment vendors. 


14907 (PNL-8968) United States Program for Technical as- 
sistance to IAEA Standards: Concept Paper: Knowledge 
Acquisition, Skills training for enhanced IAEA safeguards in- 
spections. Morris, F.A.; Toquam, J.L. Pacific Northwest Lab., 
Richland, WA (United States). Nov 1993. 41p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. (ISPO-356). Order Number DE94005307. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This concept paper explores the potential contribution of “Knowl- 
edge Acquisition Skills” in enhancing the effectiveness of 
international safeguards inspections by the International Atomic en- 
ergy Agency (IAEA, or Agency) and identifies types of training that 
could be provided to develop or improve such skills. For purposes 
of this concept paper, Knowledge Acquisition Skills are defined 
broadly to include all appropriate techniques that IAEA safeguards 
inspectors can use to acquire and analyze information relevant to 
the performance of successful safeguards inspections. These 
techniques include a range of cognitive, analytic, judgmental, inter- 
personal, and communications skills that have the potential to help 
IAEA safeguards inspectors function more effectively. 


14908 (SAND-94-0020) An evaluation of fiber optic intru- 
sion detection systems in interior applications. Vigil, J.T. 
Sandia National Labs., Albuquerque, NM (United States). Mar 
1994. 44p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. Order Number 
DE94008830. Source: OSTI; NTIS; GPO Dep. 

This report discusses the testing and evaluation of four commer- 
cially available fiber optic intrusion detection systems. The systems 
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were tested under carpet-type matting and in a vaulted ceiling 
application. This report will focus on nuisance alarm data and intru- 
sion detection results. Tests were conducted in a mobile office 
building and in a bunker. 


14909 (SAND-94-0354C) Safeguards equipment of the fu- 
ture: Integrated monitoring systems and remote monitoring. 
Sonnier, C.S.; Johnson, C.S. Sandia National Labs., Albuquerque, 
NM (United States). [1994]. 13p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. 
(IAEA-SM-—333/109; CONF-940307—14: International symposium 
on nuclear material safeguards, Vienna (Austria), 14-18 Mar 1994). 
Order Number DE94006600. Source: OSTI; NTIS; INIS; GPO Dep. 
From the beginning, equipment to support IAEA Safeguards 
could be characterized as that which is used to measure nuclear 
material, Destructive Assay (DA) and Non Destructive Assay 
(NDA), and that which is used to provide continuity of knowledge 
between inspection intervals, Containment & Surveillance (C/S). C/ 
S equipment has often been thought of as Cameras and Seals, 
with a limited number of monitors being employed as they became 
available. In recent years, technology has advanced at an ex- 
tremely rapid rate, and continues to do so. The traditional film 
cameras are being replaced by video equipment, and fiber optic 
and electronic seals have come into rather widespread use. Per- 
haps the most interesting aspect of this evolution, and that which 
indicates the wave of the future without much question, is the inte- 
gration of video surveillance and electronic seals with a variety of 
monitors. This is demonstrated by safeguards systems which are 
installed in several nuclear facilities in France, Germany, Japan, 
the UK, the USA, and elsewhere. The terminology of Integrated 
Monitoring Systems (IMS) has emerged, with the employment of 
network technology capable of interconnecting all desired elements 
in a very flexible manner. Also, the technology for transmission of 
a wide variety of information to off-site locations, termed Remote 
Monitoring, is in widespread industrial use, requiring very little 
adaptation for safeguards use. This paper examines the future of 
the Integrated Monitoring Systems and Remote Monitoring in Inter- 
national Safeguards, including technical and other related factors. 


14910 (SAND-94-0714C) Safeguards Information Manage- 
ment Systems (SIMS). Sorenson, R.J. (USDOE, Washington, DC 
(United States)); Sheely, K.B.; Brown, J.B.; Horton, R.D.; Strittmat- 
ter, R.; Manatt, D.R. Sandia National Labs., Albuquerque, NM 
(United States). [1994]. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
940307—24: International symposium on nuclear material 
safeguards, Vienna (Austria), 14-18 Mar 1994). Order Number 
DE94008936. Source: OSTI; NTIS; GPO Dep. 

The requirements for the management of information at the Inter- 
national Atomic Energy Agency (IAEA) and its Department of 
Safeguards are rapidly changing. Historically, the Department of 
Safeguards has had the requirement to process large volumes of 
conventional safeguards information. An information management 
system is currently in place that adequately handles the IAEA’s 
conventional safeguards data needs. In the post-lraq environment, 
however, there is a growing need to expand the IAEA information 
management capability to include unconventional forms of informa- 
tion. These data include environmental sampling results, 
photographs, video film, lists of machine tools, and open-source 
materials such as unclassified publications. The US Department of 
Energy (DOE) has responded to this information management 
need by implementing the Safeguards Information Management 
Systems (SIMS) initiative. SIMS was created by the DOE to antici- 
pate and respond to IAEA information management needs through 
a multilaboratory initiative that will utilize an integrated approach to 
develop and deploy technology in a timely and cost-effective 
manner. The DOE will use the SIMS initiative to coordinate US in- 


formation management activities that support the IAEA Department 
of Safeguards. 


14911 (UCRL-ID—106454-94-1) Lawrence Livermore Na- 
tional Laboratory Safeguards and Security quarterly progress 
report to the US Department of Energy: Quarter ending De- 
cember 31, 1993. Davis, G.; Mansur, D.L.; Ruhter, W.D.; Steele, 
E.; Strait, R.S. Lawrence Livermore National Lab., CA (United 
States). Jan 1994. 46p. Sponsored by USDOE, Washington, DC 





(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94008080. Source: OSTI; NTIS; GPO Dep. 

The Lawrence Livermore National Laboratory (LLNL) carries out 
safeguards and security activities for the Department of Energy 
(DOE), Office of Safeguards and Security (OSS), as well as other 
organizations, both within and outside the DOE. This document 
summarizes the activities conducted for the OSS during the first 
quarter of fiscal year 1994 (October through December, 1993). The 
nature and scope of the activities carried out for OSS at LLNL re- 
quire a broad base of technical expertise. To assure projects are 
staffed and executed effectively, projects are conducted by the 
organization at LLNL best able to supply the needed technical ex- 
pertise. These projects are developed and managed by senior 
program managers. Institutional oversight and coordination is pro- 
vided through the LLNL Deputy Director's office. At present, the 
Laboratory is supporting OSS in five areas: (1) Safeguards Tech- 
nology, (2) Safeguards and Decision Support, (3) Computer 
Security, (4) DOE Automated Physical Security, and (5) DOE Auto- 
mated Visitor Access Control System. This report describes the 
activities in each of these five areas. The information provided in- 
cludes an introduction which briefly describes the activity, summary 
of major accomplishments, task descriptions with quarterly 
progress, summaries of milestones and deliverables and publica- 
tions published this quarter. 


14912 (UCRL-ID—116298) A Markov Chain Model for evalu- 
ating the effectiveness of randomized surveillance procedures. 
Edmunds, T.A. Lawrence Livermore National Lab., CA (United 
States). Jan 1994. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94009261. Source: OSTI; NTIS; GPO Dep. 

A Markov Chain Model has been developed to evaluate the ef- 
fectiveness of randomized surveillance procedures. The model is 
applicable for surveillance systems that monitor a collection of as- 
sets by randomly selecting and inspecting the assets. The model 
provides an estimate of the detection probability as a function of 
the amount of time that an adversary would require to steal or sab- 
otage the asset. An interactive computer code has been written to 
perform the necessary computations. 


14913 (WHC-SA-2307) Authentication techniques for 
smart cards. Nelson, R.A. Westinghouse Hanford Co., Richland, 
WA (United States). Feb 1994. 14p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-87RL10930. 
(CONF-9404109-2: Secur Tech conference, Crystal City, VA 
(United States), 11-13 Apr 1994). Order Number DE94009755. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Smart card systems are most cost efficient when implemented 
as a distributed system, which is a system without central host 
interaction or a local database of card numbers for verifying trans- 
action approval. A distributed system, as such, presents special 
card and user authentication problems. Fortunately, smart cards of- 
fer processing capabilities that provide solutions to authentication 
problems, provided the system is designed with proper data in- 
tegrity measures. Smart card systems maintain data integrity 
through a security design that controls data sources and limits data 
changes. A good security design is usually a result of a system 
analysis that provides a thorough understanding of the application 
needs. Once designers understand the application, they may spec- 
ify authentication techniques that mitigate the risk of system 
compromise or failure. Current authentication techniques include 
cryptography, passwords, challenge/response protocols, and bio- 
metrics. The security design includes these techniques to help 
prevent counterfeit cards, unauthorized use, or information compro- 
mise. This paper discusses card authentication and user identity 
techniques that enhance security for microprocessor card systems. 
It also describes the analysis process used for determining proper 
authentication techniques for a system. 


0560 Legislation and Regulations 


Refer also to citation(s) 14581, 14582, 14585, 14647, 14722, 
14723, 14737, 14900, 14930, 15222, 15223, 15589, 16773, 16774, 
16864, 16865 


05 NUCLEAR FUELS 
0560 Legislation and Regulations 


14914 (DOE/RW-0438) The Nuclear Waste Policy Act, as 
amended with appropriations acts appended. USDOE Office of 
Civilian Radioactive Waste Management, Washington, DC (United 
States). Mar 1994. 86p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE94010099. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Nuclear Waste Policy Act of 1982 provides for the develop- 
ment of repositories for the disposal of high-level radioactive waste 
and spent nuclear fuel, to establish a program of research, devel- 
opment and demonstration regarding the disposal of high-level 
radioactive waste and spent nuclear fuel. Titles 1 and 2 cover 
these subjects. Also included in this Act are: Title 3: Other 
provisions relating to radioactive waste; Title 4: Nuclear waste ne- 
gotiation; Title 5: Nuclear waste technical review board; and Title 
6: High-level radioactive waste. An appendix contains excerpts 
from appropriations acts from fiscal year 1984-1994. 


14915 (ECE/ENVWA-32) Bilateral and multilateral agree- 
ments and other arrangements in Europe and North America 
on the protection and use of transboundary waters. United Na- 
tions Economic Commission for Europe (ECE), Geneva 
(Switzerland). 1 Jun 1993. 44p. Order Number DE94622691. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The present document presents in a chronological order existing 
bilateral and multilateral legally binding agreements and other ar- 
rangements in Europe and North America on the protection and 
use of transboundary waters, which had been concluded by may 
1992. These include agreements, treaties, conventions, protocols, 
orders and exchanges of notes. For each agreement the following 
information is given: title of the agreement, field of application, 
river basin, area of application, contracting parties, date of agree- 
ment and place of signature, joint body, and reference. 


14916 (NEI-SE—150) Disposal of high level radioactive 
waste consideration of some basic criteria. Swedish Radiation 
Protection Inst., Stockholm (Sweden). 1993. 65p. Order Number 
DE94621493. Source: OSTI; NTIS; INIS. 

Cooperation between The Radiation Protection and Nuclear 
Safety Authorities in Denmark, Finland, Iceland, Norway and Swe- 
den. 

The series of Nordic documents on radiation protection principles 
present the joint views of the Nordic authorities on radiation protec- 
tion issues. These views are to be regarded as recommendations 
to the same Nordic authorities to be considered in their work on 
national regulations and applications. This document deals with the 
principles of disposal of high level radioactive waste, including 
spent fuels, and is therefore intended for authorities in nuclear 
safety as well as radiation protection. The emphasis is on radiation 
protection criteria, and the document is primarily directed to the au- 
thorities but can also be of interest to the nuclear power industry in 
its planning of disposal facilities. It can also be used as a source of 
information on the problems associated with high level waste and 
on the principles by which these problems would be solved. The 
main emphasis has been placed on the long-term aspects. The 
recommendations given by ICRP and the ideas and discussions 
presented by NEA and IAEA in various publications were the main 
documents taken into account. The discussions concentrate on the 
deep geological repository which is the main disposal concept cur- 
rently being considered in the Nordic countries. The plans in 
Finland and Sweden include the selection of a disposal site around 
the year 2000 and a construction period in the early part of the 
next century. 32 refs, 3 figs. 


14917 (UCRL-JC—115734) Science and licensing: Let’s get 
off the collision course. Van Konynenburg, R.A. Lawrence Liver- 
more National Lab., CA (United States). Oct 1993. 9p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-48. (CONF-931108-94: Fall meeting of the Materials 
Research Society (MRS), Boston, MA (United States), 29 Nov - 3 
dec 1993). Order Number DE94008688. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Our best possibility for gaining an understanding of the likely fu- 
ture behavior of a high level nuclear waste disposal system is use 
of the scientific method. However, science has inherent limitations 
when it comes to making long-term predictions with confidence. 
This paper examines these limiting factors as well as the criteria 
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for admissibility of scientific evidence in the legal arena, and con- 
cludes that the prospects are doubtful for successful licensing of a 
potential repository under the regulations that were binding until re- 
cently. Suggestions are made for remedying this situation. 


07 ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


0701 Physical Isotope Separation 


14918 (CEA-CONF—-11452) Cerium evaporation from an 
electron beam source. Antoni, B.; Bertrand, G.; Le Guyadec, E.; 
Lemaire, P.; Maury, J.; Ravoire, J. CEA Centre d’Etudes de la 
Vallee du Rhone, 30 - Marcoule (France). Direction du Cycle du 
Combustible. 1993. 8p. (CONF-931005—: 6. international topical 
meeting on nuclear reactor thermal hydraulics, Grenoble (France) 
5-8 Oct 1993). Order Number DE94621121. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Evaporation from Electron Beam (EB) source is the evaporation 
technique chosen in the AVLIS (Atomic Vapor Laser Isotope Sepa- 
ration) process for Uranium enrichment. In order to obtain high 
efficiency, a precise knowledge of various phenomena such as 
convective flows in the liquid uranium, interactions between liquid 
and gaseous phases and between EB and gaseous phase, ... is 
required. For easier handling and measurements, basic studies on 
other metals (cerium) have been performed: experimental data on 
vapor flow rate and surface temperatures versus EB power and EB 
power densities, are obtained for liquid cerium. Results are com- 
pared with scaling laws derived from a simplified theory. 


14919 (DPN—132) Dana Plant history, 1955. Coon, D.J. Jr. 
Savannah River Lab., Aiken, SC (United States). 1955. 45p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC09-76SR00001. (SR/H-699). Order Number DE94009562. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The operation of Dana Plant by the du Pont Company in 1955 
was directed toward increasing production rates and reducing oper- 
ating costs to meet the heavy water requirement of the Atomic 
Energy Commission in the least time and at the minimum expense. 
The only major production curtailment during the year resulted from 
the six-month hydrostatic test program during which time the Plant 
produced at a rate of 92% of its normal capacity. Monthly produc- 
tion rates for the year varied from a maximum 202% of design to a 
low of 163% during one month of the hydro-test period. Production 
for the year averaged 184% of design, an increase of 24 design 
percent over 1954. This increase was largely the result of in- 
creased flows and increased hot and cold tower temperature 
differentials achieved late in 1954 in the Extraction Area. The oper- 
ating cost per unit of heavy water produced in 1955 (excluding 
depreciation) was approximately 53% less than the operating cost 
per unit produced in 1953. Since 1953 the costs per unit have 
been as follows: 1953, 100% (base year); 1954, 53%; 1955, 47%. 
The decreases in unit cost were the result of increased operating 
rates and efficiency and decreased manpower requirements. Total 
employment (all rolls) dropped 4% during the year, from a high of 
962 in January, to a low of 923 as of December 31. Reduction in 
the total force resulted primarily from voluntary terminations, fol- 
lowed by realignment and consolidation of work assignments, 
which removed the necessity of hiring replacements. 


14820 (INFO-0445) Failure rate of piping in hydrogen sul- 
phide systems. Hare, M.G. Atomic Energy Control Board, Ottawa, 
ON (Canada). Aug 1993. 68p. Order Number DE94619482. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The objective of this study is to provide information about piping 
failures in hydrogen sulphide service that could be used to estab- 
lish failures rates for piping in ‘sour service’. Information obtained 
from the open literature, various petrochemical industries and the 
Bruce Heavy Water Plant (BHWP) was used to quantify the failure 
analysis data. On the basis of this background information, conclu- 
sions from the study and recommendations for measures that could 
reduce the frequency of failures for piping systems at heavy water 
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plants are presented. In general, BHWP staff should continue car- 
rying out their present integrity and leak detection programmes. 
The failure rate used in the safety studies for the BHWP appears 
to be based on the rupture statistics for pipelines carrying sweet 
natural gas. The failure rate should be based on the rupture rate 
for sour gas lines, adjusted for the unique conditions at Bruce. 


14921 (Y-805-Del.) The electromagnetic concentration of 
the stable isotopes of mercury. Love, L.O.; Leyshon, W.E. Oak 
Ridge Y-12 Plant, TN (United States). 23 Aug 1951. 49p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840S21400. (Y/HG-—0031). Order Number DE94010038. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The isotopes of mercury have been successfully enriched in the 
calutron, to a maximum purity of 98.30% in the case of Hg®°*. All 
seven isotopes are available in enriched form as metallic mercury. 
Collection was accomplished by using solid silver receiver pockets 
which retained the mercury in the form of a low vapor pressure 
amalgam. Experimental and production problems are discussed. 
Production results are tabulated. A list of 19 users of the isotopes 
is included. 


0702 Radiation Sources 


Refer also to citation(s) 14659, 14665, 15287, 16247, 16253, 
16273, 16274, 16275, 16276, 16277, 16744 


14922 (AECL—10990) Advances in radiation processing of 
polymeric materials. Makuuchi, K.; Sasak, T.; Vikis, A.C.; Singh, 
A. Atomic Energy of Canada Ltd., Pinawa, MB (Canada). 
Whiteshell Nuclear Research Establishment. Dec 1993. 16p. Order 
Number DE94619490. Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper we review recent advances in industrial applications 
of electron-beam irradiation in the field of polymer processing at 
the Takasaki Radiation Chemistry Research Establishment (TR- 
CRE) of JAERI (Japan Atomic Energy Research Institute), and the 
Whiteshell Laboratories of AECL Research, Canada. Irradiation of 
a substrate with ionizing radiation produces free radicals through 
ionization and excitation events. The subsequent chemistry of 
these radicals is used in radiation processing as a substitute for 
conventional processing techniques based on heating and/or the 
addition of chemicals. The advantages of radiation processing in- 
clude the formation of novel products with desirable material 
properties, favourable overall process economics and, often, envi- 
ronmental benefits. 


14923 (ANL/OTW/CR-4) Ultrahigh-current-density metal-ion 
implantation and diamondlike-hydrocarbon films for tribologi- 
cal applications: Final report. Wilbur, P.J. (Colorado State Univ., 
Fort Collins, CO (United States). Dept. of Mechanical Engineering). 
Argonne National Lab., IL (United States); Colorado State Univ., 
Fort Collins, CO (United States). Dept. of Mechanical Engineering. 
Sep 1993. 56p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE94008958. Source: OSTI; NTIS; GPO Dep. 

The metal-ion-implantation system used to implant metals into 
substrates are described. The metal vapor required for operation is 
supplied by drawing sufficient electron current from the plasma dis- 
charge to an anode-potential crucible so a solid, pure metal placed 
in the crucible will be heated to the point of vaporization. The ion- 
producing, plasma discharge is initiated within a graphite-ion-source 
body, which operates at high temperature, by using an argon flow 
that is turned off once the metal vapor is present. Extraction of ion 
beams several cm in diameter at current densities ranging to sev- 
eral hundred A/cm? on a target 50 cm downstream of the ion 
source have been demonstrated using Mg, Ag, Cr, Cu, Si, Ti, V, B 
and Zr. These metals were implanted into over 100 substrates 
(discs, pins, flats, wires). A model describing thermal stresses in- 
duced in materials (e.g. ceramic plates) during high-current-density 
implantation is presented. Tribological and microstructural charac- 
teristics of iron and 304-stainless-steel samples implanted with Ti or 
B are examined. Diamondlike-hydrocarbon coatings were applied to 
steel surfaces and found to exhibit good tribological performance. 


14924 (INCT-2125/6) Pilot plant for electron beam SO, and 
NO, removal from combustion flue gases. Chmielewski, A.G. 





(Institute of Nuclear Chemistry and Technology, Warsaw (Poland)); 
Iller, E.; Romanowski, M. Institute of Nuclear Chemistry and Tech- 
nology, Warsaw (Poland). 1991. 39p. IAEA Tech.Coop.Pr. 
POL/8/007;_ IAEA Res.Contr. 5513/RI/RB. Order Number 
DE94623583. Source: OSTI; NTIS (US Sales Only); INIS. 

Polish pilot plant for electron beam flue gas treatment was built 
in Electro-power Station Kaweczyn. The flue gas flow capacity is 
equal to 20000 Nm°/h. The applied technology allows simultane- 
ous removal of SO. and NO,. The process is dry and by product 
can be used as fertilizer. In the report construction of the pilot plant 
is described. The preliminary results of investigations proved high 
efficiency of acidic pollutants removal from flue gases. (author). 23 
refs, 6 tabs, 24 ills. 


14925 (INCT—2134/6) The detection of leakages in open 
reservoirs by the radioisotope sorption method. Owczarczyk, 
A. (institute of Nuclear Chemistry and Technology, Warsaw 
(Poland)); Wierzchnicki, R.; Urbanski, T.; Chmielewski, A.G.; Szpi- 
lowski, S. Institute of Nuclear Chemistry and Technology, Warsaw 
(Poland). 1992. 20p. Order Number DE94623586. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Location of leakages in large hydro-engineering plants and in- 
dustrial water reservoirs is of great importance from view-point of 
both safety and economy of their exploitation. Large variety of wa- 
ter reservoirs encountered in hydro-engineering and industry calls 
for adaptation of investigation methods to their specific features. In 
the paper a number of methodological variants of known radio- 
tracer technique developed at the INCT is presented. They are 
intended to detect and locate leakages in hydro-engineering 
reservoirs and dams as well as large open industrial tanks. The ra- 
dioisotopes Au-198 and in-133 m being used for that purpose 
show excellent sorption characteristic on typical construction mate- 
rials users to build such objects. (author). 8 refs, 8 figs. 


14926 (KFK-5230) User and reference manual for the KfK 
code INS. Daum, E. Kernforschungszentrum Karisruhe GmbH 
(Germany). Inst. fuer Materialforschung; Association Euratom- 
Kernforschungszentrum Karlsruhe GmbH (KFK) (Germany). Sep 
1993. 107p. Order Number DE94758561. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The INS code (intense Neutron Source) serves to caiculate 
uncollided neutron flux contours, neutron flux volumes and spatial- 
dependent neutron flux spectra in the test cell of an intense 
neutron source, of the t-H2O or d-Li concept. With the information 
of the neutron fiux spectra the neutron irradiation damage like dis- 
placements per atom (DPA), H- and He-production rates and the 
generation of foreign elements by transmutations can be calculated 
for any element at any position in the test cell. This manual gives 
an introduction into the theory of neutron flux calculation of thick 
targets and neutron irradiation damage calculations. It is explained 
how the code is working and the handling of the input and output 
parameters. For each application of the several code modules an 
example is given. The results like contours, spectra, flux volumes 
and damage rates are summarized in tabular form and graphically. 
Damage and element transmutation data have been calculated for 
23 isotopes and compared with the DEMO ist wall values. (orig/ 
HP) 


14927 (LA-UR-94-1100) An optimal target-filter system for 
electron beam generated x-ray spectra. Hsu, Hsiao-Hua (Los 
Alamos National Lab., NM (United States)); Vasilik, D.G.; Chen, J. 
Los Alamos National Lab., NM (United States). [1994]. 9p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-9406107-2: 1994 Health Physics Society 
(HPS) summer school on internal dosimetry, Davis, CA (United 
States), 6 Jun 1994). Order Number DE94009325. Source: OSTI; 
NTIS; INIS; GPO Dep. 

An electron beam generated x-ray spectrum consists of charac- 
teristic x rays of the target and continuous bremsstrahlung. The 
percentage of characteristic x rays over the entire energy spectrum 
depends on the beam energy and the filter thickness. To determine 
the optimal electron beam energy and filter thickness, one can 
either conduct many experimental measurements, or perform a se- 
ries of Monte Carlo simulations. Monte Carlo simulations are 
shown to be an efficient tool for determining the optimal target-filter 
system for electron beam generated x-ray spectra. Three of the 
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most commonly used low-energy x-ray metal targets (Cu, Zn and 
Mo) are chosen for this study to illustrate the power of Monte Carlo 
simulations. 


14928 (SAND—94-0093C) lon beam surface treatment: A 
new capability for rapid melt and resolidification of surfaces. 
Stinnett, R.W. (Sandia National Labs., Albuquerque, NM (United 
States)); Mcintyre, D.C.; Buchheit, R.G.; Greenly, J.B.; Thompson, 
M.O. Sandia National Labs., Albuquerque, NM (United States). 
[1994]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-9405116—1: 16. 
international symposium on discharges and electrical insulation in 
vacuum: commercial applications and opportunities, Moscow (Rus- 
sian Federation), 23-30 May 1994). Order Number DE94008955. 
Source: OSTI; NTIS; INIS; GPO; GPO Dep. 

The emerging capability to produce high average power (5-250 
kW) pulsed ion beams at 0.2-2 MeV energies is enabling us to 
develop a new, commercial-scale thermal surface treatment tech- 
nology called lon Beam Surface Treatment (IBEST). This technique 
uses high energy, pulsed (<100 ns) ion beams to directly deposit 
energy in the top 2-20 micrometers of the surface of any material. 
Depth of treatment is controllable by varying the ion energy and 
species. Deposition of the energy with short pulses in a thin sur- 
face layer allows melting of the layer with relatively small energies 
and allows rapid cooling of the melted layer by thermal diffusion 
into the underlying substrate. Typical cooling rates of this process 
(10°10'° K/sec) cause rapid resolidification, resulting in production 
of non-equilibrium microstructures (nano-crystalline and metastable 
phases) that have significantly improved corrosion, wear, and hard- 
ness properties. We have conducted IBEST feasibility experiments 
with results confirming surface hardening, nanocrystaline grain 
formation, metal surface polishing, controlled melt of ceramic sur- 
faces, and surface cleaning. 


14929 (SLAC-PUB-6426) High-intensity coherent FIR radia- 
tion from sub-picosecond electron bunches. Kung, P.H.; Lihn, 
Hung-chi; Wiedemann, H.; Bocek, D. Stanford Linear Accelerator 
Center, Menlo Park, CA (United States). Jan 1994. 12p. Spon- 
sored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00515. (SLAC/SSRL-0064; CONF-940142-— 
30: OE/LASE '94: conference on optics, electro-optics, and laser 
applications in science and engineering, Los Angeles, CA (United 
States), 22-29 Jan 1994). Order Number DE94008929. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A facility to generate high-intensity, ultra-short pulses of broad- 
band far-infrared radiation has been assembled and tested at 
Stanford. The device uses sub-picosecond relativistic electron 
bunches to generate coherent radiation through transition or syn- 
chrotron radiation in the far-infrared (FIR) regime between 
millimeter waves and wavelengths of about 100 um and less. Ex- 
perimental results show a peak radiation power of greater than 
0.33 MW within a micro-bunch and an average FIR radiation power 
of 4 mW. The average bunch length of 2856 micro-bunches within 
a1 psec macro-pulse is estimated to be about 480 sec. Simula- 
tions experimental setup and results will be discussed. 


14930 (STUK/ST-GUIDE-5.1) Radiation safety of sealed 
sources and equipment containing them. Finnish Centre for Ra- 
diation and Nuclear Safety (STUK), Helsinki (Finland). 1993. 9p. 
Translation of the original text in Finnish which is published under 
the same guide number. Order Number DE94622456. Source: 
OSTI; NTIS; INIS. 

The guide is valid from 1 October 1992 and will remain in force 
until further notice. 

The guide gives information and requirements concerning the 
technical construction, installation, use and licensing of devices 
containing sealed radioactive sources in order to ensure the 
operational safety. The requirements are in accordance with the in- 
ternational standards ISO 1677, ISO 2919, ISO 7205 and Nordic 
Recommendations on radiation protection for radionuclide gauges 
in permanent installation. The guide explains also the practical 
measures that must be taken into account when a radiation device 
is repaired, maintained or removed from the use. (8 refs.). 


ERA Vol. 19, No. 6 111 





07 ISOTOPE AND RADIATION SOURCE TECHNOLOGY 
0705 Health and Safety 


0705 Health and Safety 


Refer also to citation(s) 15397 


14931 (NUREG—0090-Vol.16-No.3) Report to Congress on 
abnormal occurrences: Quarterly report, July 1-September 30, 
1993: Volume 16, Number 3. Nuclear Regulatory Commission, 
Washington, DC (United States). Office for Analysis and Evaluation 
of Operational Data. Mar 1994. 20p. Sponsored by Nuclear Regu- 
latory Commission, Washington, DC (United States). Source: 
OSTI; NTIS; GPO. 

Section 208 of the Energy Reorganization Act of 1974 identifies 
an abnormal occurrence as an unscheduled incident or event that 
the Nuclear Regulatory Commission determines to be significant 
from the standpoint of public health or safety and requires a quar- 
terly report of such events to be made to congress. This report 
discusses two abnormal occurrences at NRC-licensed facilities. 
One involved a medical sodium iodide misadministration and one 
involved a 1981 fatal radiation exposure of a radiographer. One 
industrial radiographer overexposure event and four medical mis- 
administrations that were reported by the Agreement States are 
also discussed, based on information provided by the Agreement 
States as of November 1, 1993. The report also contains informa- 
tion updating four previously reported abnormal occurrences at 
NRC-licensed facilities and three reported by the Agreement 
States, and includes information on two other events of interest. 


14932 (NUREG/CR-6074-Vol.1) Sealed source and device 
design safety testing: Technical report on the findings of Task 
1, October 1991—April 1993: Volume 1. Dornes, E. (Southwest 
Research Inst., San Antonio, TX (United States)); Cutshall, W.; 
Gonzalez, M. Nuclear Regulatory Commission, Washington, DC 
(United States). Div. of Industrial and Medical Nuclear Safety; 
Southwest Research Inst., San Antonio, TX (United States). Apr 
1994. 98p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Source: OSTI; NTIS; GPO; INIS. 

This report covers the Task 1 activities for the Sealed Source 
and Device Design Safety Test Program. The NRC and Agreement 
States evaluate radiation safety information and register the de- 
signs of products containing radioactive materials. Southwest 
Research institute (SwRI) has been contracted to perform an ex- 
amination of the licensing information submitted by vendors. The 
intent of this investigation is to verify vendor testing and analysis 
and to determine where further testing is warranted to ensure the 
radiation safety of the sealed source and device designs. Results 
of interviews with users are presented and recommendations are 
made for tests to be developed during Task 2. 
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14933 (ETDE/JP-mf-94757361, pp. 156-162) Design, 
construction and operational research of a pilot plant for coal- 
based hydrogen production. Ueda, S. (New Energy and Industrial 
Technology Development Organization, Tokyo (Japan)). New En- 
ergy and Industrial Technology Development Organization, Tokyo 
(Japan). Sep 1993. 203p. In Japan’s sunshine project. 17.: 1992 
annual summary of coal liquefaction and gasification. Order Num- 
ber DE94757361. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan. 
This report describes the achievement of technology develop- 
ment of coal-based hydrogen production in the Sunshine Project 
for FY 1992, regarding the design, construction and operational re- 
search of pilot plant for coal-based hydrogen production. For the 
operational research, 30kg/cm*g gasification performance confir- 
mation test and efficiency improvement test were conducted. As a 
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consequence of the gasification performance confirmation test, sta- 
ble coal feed was verified for the improved lower burner, and 
continuous operation for 61 hours at the load of 40 to 60% and the 
pressure of 30kg/cm*g was achieved. It was also confirmed that 
slag can be stably extracted without jammed slag by increasing the 
diameter of slag quenching section. For the efficiency improvement 
test, char recycling test, oxygen/coal ratio decrease test, and coal- 
carrying nitrogen decrease test were performed. As a result, the 
continuous char recycling operation for about 63 hours was 
achieved. Furthermore, are described the overhaul and repair, and 
the analysis and evaluation of test data. 


14934 (ETDE/JP-mf—94757361, pp. 167-171) Research on 
support for design and operation of pilot plant. Ueda, S. (New 
Energy and Industrial Technology Development Organization, 
Tokyo (Japan)). New Energy and Industrial Technology Develop- 
ment Organization, Tokyo (Japan). Sep 1993. 203p. In Japan’s 
sunshine project. 17.: 1992 annual summary of coal liquefaction 
and gasification. Order Number DE94757361. Source: OSTI; 
NTIS; Available from New Energy and Industrial Technology Devel- 
opment Organization, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan. 

This report describes the achievement of technology develop- 
ment of coal-based hydrogen production in the Sunshine Project 
for FY 1992, regarding the research on support for design and op- 
eration of pilot plant. This research consists of steam gasification 
and support for the pilot plant operation test. For the study on 
steam gasification, the gasification characteristics were investigated 
using an electrically heated reactor, using a high pressure thermal 
gravimetric analyzer, and using a small scale gasifier. As a result, 
it was found that steam decomposition was affected strongly by 
temperature rather than oxygen/coal ratio or steam/coal ratio. The 
optimum steam/coal ratio was found at each coal used. On the 
other hand, for the support research for the pilot plant operation, 
the ash deposits at entrance to the heat recovery section and the 
plugging of bottom slag in the slag hopper were investigated ex- 
perimentally. Though the ash deposits were reduced, the increase 
of differential pressure could not be suppressed. The slag flow be- 
came smooth. 5 figs. 


14935 (ETDE/JP-mf-94757361, pp. 172-177) Development 
and evaluation of materials for slagging gasifiers. Ueda, S. 
(New Energy and Industrial Technology Development Organization, 
Tokyo (Japan)). New Energy and Industrial Technology Develop- 
ment Organization, Tokyo (Japan). Sep 1993. 203p. In Japan’s 
sunshine project. 17.: 1992 annual summary of coal liquefaction 
and gasification. Order Number DE94757361. Source: OSTI; 
NTIS; Available from New Energy and Industrial Technology Devel- 
opment Organization, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 

This report describes the achievement of technology develop- 
ment of coal-based hydrogen production in the Sunshine Project 
for FY 1992, regarding the research on support for desian and op- 
eration of pilot plant through the development and evaluation of 
materials for slagging gasifiers. In this research, refractories and 
ceramics for gasifier are examined. For the refractories, material 
improvement and refractory evaluation are presented. Dense re- 
fractory bricks of Cr(2)O(3)-rich system with apparent porosity of 
12% and no cracks were produced successfully. These bricks were 
able to be applied to the slag-tap hole of gasifier-bed in the HYCOL 
pilot plant. While, for the MgCr(2)O(4)-rich system, the best behav- 
ior was obtained for trial products sintered in an atmosphere of 
neutral gas. For the study on the applicability of mullite ceramics, it 
was found that the ceramics made of sintered mullite satisfied the 
design specifications. Furthermore, results of in-plant tests are il- 
lustrated for the refractories and various candidate alloys. 


14936 (ETDE/JP-mf-94757393, pp. 155-159) Development 
of hydrogen production technology utilizing coal.: Design, 
construction and study of operation of pilot plant. Ueda, S. 
(New Energy and Industrial Technology Development Organization, 
Tokyo (Japan)). New Energy and Industrial Technology Develop- 
ment Organization, Tokyo (Japan). Sep 1993. 194p. (In Japanese). 
In Sunshine project for fiscal 1992.: Outlining compilation of result 
reports (coal liquefaction and gasification). | Order Number 
DE94757393. Source: OSTI; NTIS; Available from New Energy 





and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 
A report is given on a study of operation of a coal gasification pi- 
lot plant in fiscal 1992. A gasification performance confirmation test 
was carried out for the purpose of demonstrating a stabilized oper- 
ation of continuous gasification of coal in a pilot plant. As a result, 
a 61-hour continuous operation was accomplished at a 40-60% 
load range and a pressure of 30kg/cem*G. Improvement of 
high-temperature gasification efficiency was attempted by a char- 
recycling test, oxygen/coal ratio reduction test, and reduction test of 
nitrogen for coal conveyance. Although a 63-hour continuous char 
recycling test was accomplished without any trouble, the amount of 
coal treatment could not be increased due to generation of trouble 
etc. in the oxygen/coal ratio reduction test, and a prospect of 
improving gasification performance by increasing the load and re- 
ducing the oxygen/coal ratio in a comparative investigation with 
Run-4 was obtained. It was ascertained that coal can be conveyed 
at a 60% load in the reduction test of nitrogen for coal conveyance. 
However, no effect on the gasification temperature was verified. 


14937 (ETDE/JP-mf-94757393, pp. 160-163) Development 
of hydrogen production technology utilizing coal.: Investiga- 
tion relating to pilot plant (investigation concerning handling 
of coal). Ueda, S. (New Energy and Industrial Technology Devel- 
opment Organization, Tokyo (Japan)). New Energy and Industrial 
Technology Development Organization, Tokyo (Japan). Sep 1993. 
194p. (In Japanese). In Sunshine project for fiscal 1992.: Outlining 
compilation of result reports (coal liquefaction and gasification). 
Order Number DE94757393. Source: OSTI; NTIS; Available from 
New Energy and Industrial Technology Development Organization, 
Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, 
Tokyo, Japan. 

A report is given on the investigations on the pretreatment test 
and handling of coal carried out in fiscal 1992. Granulation charac- 
teristics, adaptability and continuous operability using tar sand 
bitumen as granulation agent were studied for developing de- 
hetero-, deashing technique by making use of the oil-added 
granulation method. As a result, good recovery yields of coal and oil 
of more than 95% and a deashing rate of 20-46% were obtained. It 
was estimated that the continuous operation is possible for a mix- 
ture of tar sand bitumen plus fuel oil A with an overall viscosity of 
less than 200mPa-s. Desulfurization and deashing using hot water 
and supercritical water were studied for high sulfur-content bitumi- 
nous coal. Whereas desulfurization of about 30% sulfur from total 
sulfur was affirmed, simultaneous decomposition of coal did not 
cause a final change large in total sulfur concentration. In the in- 
vestigation of the handling test of coal, basic data such as inner 
temperatures, surface temperatures in 3500-ton coal piles were 
collected so as to establish preventive measures for spontaneous 
combustion in the processes of storage and transport of coal. 


14938 (ETDE/JP-mf-94757393, pp. 164-167) Development 
of hydrogen production technology utilizing coal.: Support 
study tor pilot plant. Ueda, S. (New Energy and Industrial Tech- 
nology Development Organization, Tokyo (Japan)). New Energy 
and Industrial Technology Development Organization, Tokyo 
(Japan). Sep 1993. 194p. (in Japanese). In Sunshine project for 
fiscal 1992.: Outlining compilation of result reports (coal liquefac- 
tion and gasification). Order Number DE94757393. Source: OST]; 
NTIS; Available from New Energy and Industrial Technology Devel- 
opment Organization, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 

A report is given on the study of water vapor gasification of coal 
and an operation of hydrogen production pilot plant. Water vapor 
gasification performance of Daido coal was tested using an electric 
furnace. Increase of water vapor content with oxygen ratio and 
temperature unchanged improved carbon gasification rate, showing 
the effectiveness of water vapor addition. Particularly, above 
1400°C, the reaction proceeded significantly. In the water vapor 
gasification test of Daido coal using a small-sized gasification fur- 
nace, an increase of the added amount of water vapor decreased 
the CO concentration in the produced gas, increased the H2, CO2, 
and CH4 concentration, and lowered the furnace temperature. In 
the case of 0.9kg/kg of oxygen ratio, the efficiency was maximum 
at the water vapor ratio of 0.06kg/kg. When the oxygen ratio was 
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0.85, the effect of temperature drop due to the addition of water 
vapor was large, lowering the efficiency. In the test using the pilot 
plant, some troubles such as rise of the differential pressure at the 
inlet port for heat recovery and poor discharge of water granulated 
slag were caused. Investigation of the causes for these troubles 
was advanced using a model and a measure was taken. 5 figs. 


14939 (ETDE/JP-mf-94757393, pp. 168-170) Development 
of hydrogen production technology utilizing coal.: Experimen- 
tal development of instrumental materials for plants. Ueda, S. 
(New Energy and Industrial Technology Development Organization, 
Tokyo (Japan)). New Energy and Industrial Technology Develop- 
ment Organization, Tokyo (Japan). Sep 1993. 194p. (in Japanese). 
In Sunshine project for fiscal 1992.: Outlining compilation of result 
reports (coal liquefaction and gasification). Order Number 
DE94757393. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 

A report is given about the investigation on refractory for the 
hearth of a gasification furnace and an in-plant test carried out in 
fiscal 1992. An improved binary material of chromium- 
oxide-alumina as high-chromium oxide-based refractory was 
experimentally studied and an experimental product of sintered 
brick roughly satisfying the aim was obtained by the secondary 
test. Picro-chromite-based refractory was found to give excellent 
characteristics when it is sintered in a neutral atmosphere and its 
elasticity and compressive strength lower as the reductivity of the 
atmosphere becomes stronger. A laboratory test for anti- 
corrosiveness estimation showed that resistance against fusion 
loss of dense and high-chromium oxide-based experimentaily 
developed materiai is large. For high corrosion-resistant mullite ce- 
ramics, its process from formation to sintering and processing was 
examined and a slag tap for material test was experimentally man- 
ufactured. Material test specimen were fixed to the hearth part of 
the comprehensive testing apparatus to investigate durability and 
damage conditions. As a result, high-chromium oxide-based sin- 
tered refractory and mullite ceramics showed good durability. 


14940 (RL-GEN-1571-Del.) Extraction of tritium from 
(LiAIO2) targets. Cooperstein, R. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 10 Apr 
1967. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-76RL01830. Order Number DE94007905. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This paper describes procedures which relate to the process of 
extracting tritium from irradiated lithium aluminate target elements. 


14941 (UCRL-JC—115786) Multi-unit Inertial Fusion Energy 
(IFE) plants producing hydrogen fuel. Logan, B.G. Lawrence 
Livermore National Lab., CA (United States). Dec 1993. 11p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (CONF-940620—1: 10. world hydrogen energy 
conference, Cocoa Beach, FL (United States), 20-24 Jun 1994). 
Order Number DE94007241. Source: OSTI; NTIS; INIS; GPO Dep. 

A quantitative energy pathway comparison is made between a 
modern oil refinery and genetic fusion hydrogen plant supporting 
hybrid-electric cars powered by gasoline and hydrogen-optimized 
internal combustion engines, respectively, both meeting President 
Clinton’s goal for advanced car goal of 80 mpg gasoline equiva- 
lent. The comparison shows that a fusion electric plant producing 
hydrogen by water electrolysis at 80% efficiency must have an 
electric capacity of 10 GWe to support as many hydrogen-powered 
hybrid cars as one modern 200,000 bbi/day-capacity oil refinery 
could support in gasoline-powered hybrid cars. A 10 GWe fusion 
electric plant capital cost is limited to 12.5 B$ to produce electricity 
at 2.3 cents/kWehr, and hydrogen production by electroiysis at 8 V 
GJ, for equal consumer fuel cost per passenger mile as in the oil- 
gasoline-hybrid pathway. 
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14942 (SAND-94-8226) Safety issues for hydrogen- 
powered vehicles. Ringland, J.T. Sandia National Labs., 
Livermore, CA (United States). Mar 1994. 41p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract AC04- 
76DR00789. Order Number DE94008909. Source: OSTI; NTIS; 
GPO Dep. 

Positron annihilation spectroscopy of overlayers, interfaces, and 
buried regions of semiconductors has seen a rapid growth in recent 
years. The characteristics of the annihilation gamma rays depend 
strongly on the local environment of the annihilation sites, and can 
be used to probe defect concentrations in a range inaccessible to 
conventional defect probes. Some of the recent success of the 
technique in examining low concentrations of point defects in tech- 
nologically important Si-based structures is discussed. 


14943 (WSRC-TR-92-594) Development of metal hydride 
composites. Congdon, J.W. Westinghouse Savannah River Co., 
Aiken, SC (United States). Dec 1992. 31p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO9-89SR18035. 
Order Number DE94009050. Source: OSTI; NTIS; GPO Dep. 

Most of current hydride technology at Savannah River Site is 
based on beds of metal hydride powders; the expansion upon hy- 
dridation and the cycling results in continued breakdown into finer 
particles. Goal is to develop a composite which will contain the 
fines in a dimensionally stable matrix, for use in processes which 
require a stable gas fiow through a hydride bed. Metal hydride 
composites would benefit the advanced Thermal Cycling Absorp- 
tion process (hydrogen isotope separation), and the Replacement 
Tritium Facility (storage, pumping, compression, purification of hy- 
drogen isotopes). These composites were fabricated by cold 
compaction of a mixture of metal hydride granules and coarse cop- 
per powder; the porosity in the granules was introduced by means 
of ammonium carbonate. The composite pellets were cycled 138 
times in hydrogen with the loss of LANAO.75 (LaNig 25Alo.75) lim- 
ited to the surface. Vacuum sintering can provide additional 
strength at the edges. Without a coating, the metal hydride parti- 
cles exposed at the pellet surface can be removed by cycling 
several times in hydrogen. 
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14944 (ECN-RX-93-118) Low-NO, hydrogen burner. Van 
der Drift, A.; Tjeng, S.L.; Beckers, G.JJ.; Beesteheerde, J. Nether- 
lands Energy Research Foundation (ECN), Petten (Netherlands). 
Dec 1993. 12p. Order Number DE94753900. Source: OST!; NTIS; 
Available from the library of the Netherlands Energy Research 
Foundation (ECN), P.O. Box 1, 1755 ZG Petten (Netherlands). 

To be presented at the 10th World Hydrogen Energy Confer- 
ence, June 20-24, 1994, Cocoa Beach, Florida (US). 

ECN ceramic foam burners, originally designed to burn premixed 
air/natural gas, turn out to be suitable for burning mixtures of Hz 
and CH, up to a H2/CH,-ratio of 70/30 (by volume) at any air ratio 
at power densities ranging from 200 to 2000 kW/m. No catalyst is 
used. NO, emissions were relatively low (5-50 ppm) compared to a 
commercially available nozzle mix burner (90-120 ppm) measured 
at 30% excess air. Recently, ECN developed a new (non-catalytic 
burner), capable of burning hydrogen-rich fuels with extremely low 
NO,-emissions: under 5 ppm NO, measured at 30% excess air. 
This new burner is still under investigation. 7 figs., 4 refs. 
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14945 (CONF-9308106-4) Environmental issues related to 
biomass: An overview. Hughes, M. (Department of Agriculture, 
Washington, DC (United States). Office of Energy); Ranney, J.W. 
Oak Ridge National Lab., TN (United States). [1993]. 11p. Spon- 
sored by USDOE, Washington, DC (United States);Department of 
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Agriculture, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From 1. biomass conference of the Americas: 
energy, environment, agriculture, and industry; Burlington, VT 
(United States); 30 Aug - 2 sep 1993. Order Number DE94007226. 
Source: OSTI; NTIS; GPO Dep. 

Now that public attention has grown increasingly focused on 
environmentalism and climate change, the commercial use of bio- 
mass could greatly accelerate. Renewable feedstocks like biomass 
can provide better environmentally balanced sources of energy and 
other nonfood products than fossil fuels. The future of biomass is 
uncertain, however, because public attention focuses on both its 
potential and its challenges. This paper is divided into five sec- 
tions. Section 2 briefly addresses economic environmental issues. 
The extent to which externalities are accounted for in the market 
price of fuels plays a significant role in determining both the ulti- 
mate size of biofuel markets and the extent of the environmental 
benefits of feedstock cultivation and conversion processes. Sec- 
tions 3 and 4 catalog the main hazards and benefits that are likely 
to arise in the large-scale commercialization of biomass fuel and 
note where the major uncertainties lay. Environmental issues arise 
with the cultivation of each feedstock and with each step in the 
process of its conversion to fuel. Feedstocks are discussed in Sec- 
tion 3 in terms of three main groups: wastes, energy crops, and 
traditional agricultural crops. In Section 4, conversion processes 
are also divided into three groups, on the basis of the end energy 
carrier: gas, liquid, and solid and electricity. Section 5 provides a 
conclusion and summary. 


14946 (DOE/SR/15122-T1) Research in Support of Forest 
Management: Final report, 1986-1991. Marx, D.H. (comp.). For- 
est Service, Athens, GA (United States). Forestry Sciences Lab. 
Dec 1991. 19p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract Al09-86SR15122. Order Number 
DE94003986. Source: OSTI; NTIS; GPO Dep. 

This final research report on Research in Support of Forest Man- 
agement for the Savannah River Forest Station covers the period 
1986 thru 1991. This report provides a list of publications resulting 
from research accomplished by SEFES scientists and their cooper- 
ators, and a list of continuing research study titles. Output is 22 
research publications, 23 publications involving technology transfer 
of results to various user groups, and 11 manuscripts in pre- 
publication format. DOE funding contributed approximately 15 
percent of the total cost of the research. 
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14947 (BNL-49732) The coprocessing of fossil fuels and 
biomass for CO. emission reduction in the transportation sec- 
tor. Steinberg, M. (Brookhaven National Lab., Upton, NY (United 
States)); Dong, Yuanji; Borgwardt, R.H. Brookhaven National Lab.., 
Upton, NY (United States). Oct 1993. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
Order Number DE94008873. Source: OSTI; NTIS; GPO Dep. 
Research is underway to evaluate the Hydrocarb process for 
conversion of carbonaceous raw material to clean carbon and 
methanol products. These products are valuable in the market ei- 
ther as fuel or as chemical commodities. As fuel, methanol and 
carbon can be used economically, either independently or in slurry 
form, in efficient heat energies (turbines and internal combustion 
engines) for both mobile and stationary single and combined cycle 
power plants. When considering CO, emission control in the uti- 
lization of fossil fuels, the copressing of those fossil fuels with 
biomass (which may include, wood, municipal solid waste and 
sewage sludge) is a viable mitigation approach. By coprocessing 
both types of feedstock to produce methanol and carbon while se- 
questering all or part of the carbon, a significant net CO2 reduction 
is achieved if the methanol is substituted for petroleum fuels in the 
transportation sector. The Hydrocarb process has the potential, if 





the R&D objectives are achieved, to produce alternative transporta- 
tion fuel from indigenous resources at lower cost than any other 
biomass conversion process. These comparisons suggest the re- 
sulting fuel can significantly displace gasoline at a competitive price 
while mitigating CO2 emissions and reducing ozone and other tox- 
ics in urban atmospheres. 


14948 (BNL-49733) Hynol — An economic process for 
methanol! production from biomass and natural gas with re- 
duced CO. emission. Steinberg, M. (Brookhaven National Lab., 
Upton, NY (United States)); Dong, Yuanji. Brookhaven National 
Lab., Upton, NY (United States). Oct 1993. 25p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. Order Number DE94008872. Source: OSTI; NTIS; 
GPO Dep. 

The Hynol process is proposed to meet the demand for an eco- 
nomical process for methanol production with reduced CO. 
emission. This new process consists of three reaction steps: (a) 
hydrogasification of biomass, (b) steam reforming of the produced 
gas with additional natural gas feedstock, and (c) methanol synthe- 
sis of the hydrogen and carbon monoxide produced during the 
previous two steps. The Ho-rich gas remaining after methanol syn- 
thesis is recycled to gasify the biomass in an energy neutral reactor 
so that there is no need for an expensive oxygen plant as required 
by commercial steam gasifiers. Recycling gas allows the methanol 
synthesis reactor to perform at a relatively lower pressure than 
conventional while the plant still maintains high methanol yield. En- 
ergy recovery designed into the process minimizes heat loss and 
increases the process thermal efficiency. If the Hynol methanol is 
used as an alternative and more efficient automotive fuel, an over- 
all 41% reduction in COz emission can be achieved compared to 
the use of conventional gasoline fuel. A preliminary economic esti- 
mate shows that the total capital investment for a Hynol plant is 
40% lower than that for a conventional biomass gasification plant. 
The methanol production cost is $0.43/gal for a 1085 million gaVyr 
Hynol plant which is competitive with current U.S. methanol and 
equivalent gasoline prices. Process flowsheet and simulation data 
using biomass and natural gas as cofeedstocks are presented. The 
Hynol process can convert any condensed carbonaceous material, 
especially municipal solid waste (MSW), to produce methanol. 


14949 (DOE/CH/10093—197) Industrial innovations for 
tomorrow: Advances in industrial energy-efficiency technolo- 
gies: New bioreactor can produce high-value chemicals from 
food processing wastes. National Renewable Energy Lab., 
Golden, CO (United States); Energetics, Inc., Columbia, MD 
(United States). Nov 1993. 2p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-83CH10093. Order Num- 
ber DE93000062. Source: OSTI; NTIS; GPO Dep. 

Two large-scale ICRS pilot plants are being operated at Midwest- 
ern dairies. The Purdue research has focused on using the ICRS 
to produce ethanol from cheese whey. In this application, the cells 
of the ICRS are lactose-utilizing yeasts absorbed to a fibrous ab- 


sorbent packing matrix that converts lactose to ethanol and carbon 
dioxide. 


14950 (DOE/ER/13898-5) Cellulose fermentation by 
nitrogen-fixing anaerobic bacteria: Appendix 1, Progress re- 
port, June 1, 1990—May 31, 1993. Leschine, S. Massachusetts 
Univ., Amherst, MA (United States). [1993]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
88ER13898. Order Number DE94010195. Source: OSTI; NTIS; 
GPO Dep. 

This progress report covers research performed during the past 
three years, including the first two years and one month of the cur- 
rent three-year project period, from June 1, 190 through May 31, 
1993. Progress is described in detailed on three fronts, namely (1) 
the cellulase system of anaerobic bacteria; the (2) the cellobiose 
chemoreceptor of celiulolytic bacteria; and (3) cellulose fermenta- 
tion by biologically-defined bacterial consortia. 


14951 


(DOE/ER/13923—1) Isocitrate lyase and the glyoxy- 
late cycle: Progress report, July 1, 1988—February 15, 1989. 
McFadden, B.A. Washington State Univ., Pullman, WA (United 
States). [1989]. 7p. Sponsored by USDOE, Washington, DC 
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(United States). DOE Contract FG06-88ER13923. Order Number 
DE94009910. Source: OSTI; NTIS; GPO Dep. 

Studies on the structure, regulation and catalytic function of isoc- 
itrate lyase are reported. This catalyzes the first unique step i the 
glyoxylate cycle. In this cycle, lipids are converted to carbohydrates 
in a process which contributes to microbial growth on fatty aids 
and to the growth of oil-rich seedlings and animal embryos. These 
studies will provide basic information about isocitrate lyase. The 
function of this enzyme is vital to microbial growth (on fatty acids) 
and to the growth of varied plant seedlings and their subsequent 
utilization of solar energy. 


14952 (DTH-LET-RE-94-1) Thermogravimetric analysis of 
loose straw coke: Basic fuel testing. Stoltze, S.; Henriksen, U.; 
Christensen, O.; Lyngbech, T. Danmarks Tekniske Hoejskole, Lyn- 
gby (Denmark). Lab. for Energiteknik. Feb 1994. 37p. (In Danish). 
Order Number DE94756725. Source: OSTI; NTIS. 

This report describes results achieved in gasification tests with 
10 gram samples of loose straw coke. Experiments were carried 
out in 750 deg. C, 800 deg. C, 850 deg. C, 900 deg. C and 950 
deg. C respectively in a chemical reactor with straw coke produced 
by means of straw pyrolysis in 600 deg. C. Gasification occurs by 
means of water steam used in quantities 0.3 kg/h. The gasification 
means was forced through the fuel layer. During tests the mass of 
the sample and its temperature were measured in 5 various posi- 
tions inside the sample. Collected data were used to describe the 
degree of burning-out and reactivity for every experiment. In these 
experimental series temperature drop was bigger, (25 deg. C-70 
deg. C), than in the previous tests with coke in a hanging basket, 
(25 deg. - 40 deg. C). Calculations of heat transport by means of 
convection, thermal radiation and thermal conductivity were carried 
out, the results were proved to be inconclusive. (EG) 


14953 (JT-+162) Biogas from ley crops: Techniques and 
economy at large-scale production of biogas. Dalemo, M.; Ed- 
stroem, M.; Thyselius, L.; Brolin, L. Swedish Inst. of Agricultural 
Engineering, Uppsala (Sweden). 1993. 99p. (in Swedish). Order 
Number DE94756520. Source: OSTI; NTIS; INIS. 

This report describes the cost of producing biogas from energy 
crops. Five process systems, sized 0.25-8 MW are studied. The 
cultivation of biogas-crops is made in three regions in Sweden. 
Also valued are the positive cultivation effects obtained when ce- 
real dominated crop rotation is broken by biogas crops. 8 refs, 40 
figs, 10 tabs 


14954 (LUNKDL-NKBK-1041-1-90) Lignin peroxidase from 
the wood-degrading basidiomycete Trametes versicolor: Stud- 
ies of enzymic properties and gene structure. Joensson, Leif. 
Lund Univ. (Sweden). Dept. of Biochemistry. Jan 1994. 39p. Order 
Number DE94756508. Source: OSTI; NTIS. 

This study is a contribution to the identification and characteriza- 
tion, at a molecular level, of the enzymic machinery utilized by 
Trametes versicolor to effect ligninolysis. Emphasis has been given 
to lignin peroxidase and the genes encoding this enzyme. The 
characterization of genes contributes to the knowledge of the pri- 
mary structure of fungal peroxidases. Although much has been 
gained from studies of complex systems, such as fungal cultures 
or crude enzyme preparations, a final characterization cannot be 
reached without the use of defined reaction components. Enzyme 
purification, studies of the action of pure enzyme preparations on 
well defined substrates, and characterization of enzyme structure 
have therefore been given attention. Since ligninolytic peroxidases 
appear to be produced by T.versicolor during secondary 
metabolism, the time required for enzyme production tends to be 
rather long. Adequate supply of enzyme, preferably in the form of 
pure isozymes, would be helpful for further studies of the structure, 
action, and mechanism of ligninolytic peroxidases. Molecular 
genetic approaches, such as heterologous expression of overpro- 
duction of isolated genes, are usually valuable tools in this regard, 
especially for detailed studies of structure and function by use of 
site-directed mutagenesis. 


14955 (NEDO-OS-9210, pp. 375-388) Development of alco- 
hol and biomass technologies. New Energy and Industrial 
Technology Development Organization, Tokyo (Japan). Sep 1992. 
In Research and development project reports for FY1991. 427p. 
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Order Number DE94757351. Source: OSTI; NTIS; Available from 
New Energy and Industrial Technology Development Organization, 
Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, 
Tokyo, Japan. 

This report describes current status and achievement of NEDO’s 
project of development of alcohol and biomass technologies in FY 
1991. This project consists of demonstration tests for converting oil 
fuel to methanol in thermal power plants, development of high- 
efficiency waste power generation technology, and development of 
methane gas production system from municipal solid waste. The 
demonstration tests for converting oil fuel to methanol in thermal 
power plants include demonstration tests on a reformed methanol! 
gas power generation total system, developmental research on a 
methanol engine system for power generation, and feasibility stud- 
ies on a new system for the purpose of stabilizing methanol fuel 
supplies. The construction work of the reformed methanol gas 
power generation total system has been completed. For the devel- 
opment of high-efficiency waste power generation technology, 
developments of a high temperature high efficiency incinerator, 
corrosion-resistant superheater, and environmental load reduction 
technology have been started. For the development of methane 
gas production system from municipal solid waste, the elemental 
technology developments have been started regarding solubiliza- 
tion technology for methane fermentation and high temperature 
methane fermentation technology. 5 figs., 1 tab. 


14956 (NREL/SP-6506) AICD —- Advanced Industrial 
Concepts Division Biological and Chemical Technologies Re- 
search Program: 1993 Annual summary report. Petersen, G.; 
Bair, K.; Ross, J. (eds.). National Renewable Energy Lab., Golden, 
CO (United States). Mar 1994. 154p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-83CH10093. 
Order Number DE94006854. Source: OSTI; NTIS; GPO Dep. 

The annual summary report presents the fiscal year (FY) 1993 
research activities and accomplishments for the United States De- 
partment of Energy (DOE) Biological and Chemical Technologies 
Research (BCTR) Program of the Advanced Industrial Concepts 
Division (AICD). This AICD program resides within the Office of In- 
dustrial Technologies (OIT) of the Office of Energy Efficiency and 
Renewable Energy (EE). The annual summary report for 1993 
(ASR 93) contains the following: A program description (including 
BCTR program mission statement, historical background, rele- 
vance, goals and objectives), program structure and organization, 
selected technical and programmatic highlights for 1993, detailed 
descriptions of individual projects, a listing of program output, in- 
cluding a bibliography of published work, patents, and awards 
arising from work supported by BCTR. 


0910 Properties and Composition 


14957 (DOE/ER/14068-T1) Molecular organization in the 
native state of woody tissue: Studies of tertiary structure us- 
ing the Raman microprobe solid state 13C NMR and 
biomimetic tertiary aggregates: Progress report, July 1, 1989— 
June 30, 1993. Atalla, R.H. Forest Service, Madison, WI (United 
States). Forest Products Lab. [1993]. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract Al02-89ER14068. 
Order Number DE94009022. Source: OSTI; NTIS; GPO Dep. 

We have previously shown that all relatively pure plant and bac- 
terial celluloses are, in their native states, composites of two lattice 
forms, |, and |g, and that the two forms possess molecular chains 
in the same conformations but with different hydrogen bonding pat- 
terns. In the current period we have demonstrated that in higher 
plant cell wall matrices, the hemicelluloses are likely to have a reg- 
ulatory function during the aggregation of cellulose. Different 
hemicelluloses appear to influence the aggregation in different 
ways. We have also developed preliminary evidence indicating the 
hemicelluloses may have a protective function against the action of 
some cellulolytic enzymes. The specific accomplishments during 
the current period are detailed. Demonstration that hemiceliuloses 
present during biogenesis can transform bacterial cellulose into a 
cellulose typical of higher plant celluloses, and that each hemicellu- 
lose has a different effect on the pattern of aggregation. Evidence 
is presented that the hemicelluloses may limit the action of certain 
cellulolytic enzymes, suggesting that their function may go beyond 
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regulation to include passive resistance to cellulolytic pathogens. 
Enhancing the potential of the Raman microprobe technique for 
mapping variability of lignin in the cell wall by identifying the contri- 
bution of the different substructures of lignin to the intensity of the 
key band in the Raman spectrum of lignin. Mapping of the variabil- 
ity of lignin across two cell wall sections. The mappings have 
convoluted within them both composition and concentration, but 
they demonstrate the potential of the method and point to the im- 
provements we are now making so as to distinguish between 
variability of concentration and variability of composition. 


0920 Combustion 
Refer also to citation(s) 14945, 14955, 16585 


14958 (ANL/CMT/CP-81401) Molten sulfate-carbonate liq- 
uids in the effluents of wood combustion for power 
production. Blander, M. (Argonne National Lab., IL (United 
States)); Cole, R.; Libera, J.A.; Pelton, A.D.; Ragland, K.W. Ar- 
gonne National Lab., IL (United States). [1994]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-940520-9: Annual meeting of the Geological 
Association of Canada and the Mineralogical Association of 
Canada, Waterloo (Canada), 15-18 May 1994). Order Number 
DE94009677. Source: OSTI; NTIS; GPO Dep. 

Calculations of the combustion effluents of aspen wood chips in- 
dicate that molten and solid K*+,Ca*+/CO,*-, SO,?- solutions 
were formed. At 4 atm above 1000°C, a potassium sulfate-rich 
liquid forms; a corrosive carbonate-rich liquid forms between 875— 
800°C. These results suggested increasing the temperature range 
of operation of a gravel bed combustor in a test of a gravel-bed- 
combuster/gas-turbine system from 800-900°C to 900-1000°C 
which improved the bed performance considerably. A method de- 
ducted for hot gas cleanup could be effective enough to eliminate 
condensates on the turbine at lower temperatures. 


14959 (DOE/CE/40936—-T1) Combustion properties of Kraft 
Black Liquors. Frederick, W.J. Jr. (Aabo Akademi, Turku (Fin- 
land)); Hupa, M. USDOE Assistant Secretary for Energy Efficiency 
and Renewable Energy, Washington, DC (United States). Office of 
Industrial Technologies; Tampella Power, Tampere (Finland); Min- 
istry of Trade and Industry, Helsinki (Finland). Energy Dept.; 
Oregon State Univ., Corvallis, OR (United States); Aabo Akademi, 
Turku (Finland). Apr 1993. 147p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG02-90CE40936. Order 
Number DE94007502. Source: OSTI; NTIS; GPO Dep. 

In a previous study of the phenomena involved in the combus- 
tion of black liquor droplets a numerical model was developed. The 
model required certain black liquor specific combustion information 
which was then not currently available, and additional data were 
needed for evaluating the model. The overall objectives of the 
project reported here was to provide experimental data on key as- 
pects of black liquor combustion, to interpret the data, and to put it 
into a form which would be useful for computational models for re- 
covery boilers. The specific topics to be investigated were the 
volatiles and char carbon yields from pyrolysis of single black 
liquor droplets; a criterion for the onset of devolatilization and the 
accompanying rapid swelling; and the surface temperature of black 
liquor droplets during pyrolysis, combustion, and gasification. Addi- 
tional information on the swelling characteristics of black liquor 
droplets was also obtained as part of the experiments conducted. 


14960 (DOE/ID/12711-T2) Assessment and development of 
an industrial wet oxidation system for burning waste and low 
upgrade fuels: Final report, Phase 2B: Pilot demonstration of 
the MODAR supercritical water oxidation process. Stone and 
Webster Engineering Corp., Boston, MA (United States). Jan 1994. 
209p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FC04-881D12711. Order Number DE94009774. 
Source: OSTI; NTIS; GPO Dep. 

Stone & Webster Engineering Corporation is Project Manager for 
the Development and Demonstration of an Industrial Wet Oxidation 
System for Burning Wastes and Low Grade Fuel. This program has 
been ongoing through a Cooperative Agreement sponsored by the 
Department of Energy, initiated in June 1988. This report presents 





a comprehensive discussion of the results of the demonstration 
project conducted under this cooperative agreement with the overall 
goal of advancing the state-of-the-art in the practice of Supercritical 
Water Oxidation (SCWO). In recognition of the Government's sup- 
port of this project, we have endeavored to include all material and 
results that are not proprietary in as much detail as possible while 
still protecting MODAR's proprietary technology. A specific example 
is in the discussion of materials of construction where results are 
presented while, in some cases, the specific materials are not iden- 
tified. The report presents the results chronologically. Background 
material on the earlier phases (Section 2) provide an understand- 
ing of the evolution of the program, and bring all reviewers to a 
common starting point. Section 3 provides a discussion of activities 
from October 1991 through July 1992, during which the pilot plant 
was designed; and various studies including computational fluid dy- 
namic modeling of the reactor vessel, and a process HAZOP 
analyses were conducted. Significant events during fabrication are 
presented in Section 4. The experimental results of the test pro- 
gram (December 1992—August 1993) are discussed in Section 5. 


14961 (KFK-PEF—103) Pollutant emissions of commercial 
and industrial wood furnaces: Registration of the state of en- 
gineering and possibilities to reduce emissions. Baumbach, 
G. (Stuttgart Univ. (Germany). Inst. fuer Verfahrenstechnik 
und Dampfkesselwesen); Angerer, M. Kernforschungszen- 
trum Karlsruhe GmbH (Germany). Projekt Europaeisches 
Forschungszentrum fuer Massnahmen zur Luftreinhaltung (PEF). 
Mar 1993. 127p. (In German). (PEF—90/006/3). Order Number 
DE94756492. Source: OSTI; NTIS (US Sales Only); INIS. 

Based on literature surveys, personal contacts to designers, 
manufactures and users of woold furnaces, as well as informations 
of experts from Austria and Switzerland, the used wood fuels and 
combustion techniques and the potentially by commercial and in- 
dustrial wood burning emitted air pollutants are described; including 
the mechanism of pollutant formation, concentrations, and their en- 
vironmental relevance. The actual situation in Baden-Wuerttemberg 
concerning the used wood fuels, the state of installed and operated 
furnaces and the amount of emitted pollutants is presented basing 
on informations of the ‘Statistical Country Bureau’ and a country- 
wide inquiry round the chimney-sweepers. In order to realize the 
described existing possibilities to reduce pollutant emissions the 
introduction of a general brand test and certification mode is pro- 
posed. (orig.). 53 figs., 118 refs. 


14962 (NEI-DK-1781) Aalestrup wood-fired cogeneration 
plant: Pilot project. Astrupgaard, N.P.; Karlsen, P.E. Dk-Teknik, 
Soeborg (Denmark). Nov 1993. 36p. (in Danish). Contract ENS- 
51161-93.0057. Order Number DE94756719. Source: OSTI; NTIS. 

A pilot project investigating the technical and economical poten- 
tials for a small cogeneration plant (S500kW) fuelled with wood 
wastes is described. The boiler comprises a pre-combustion area 
for burning wood chips and sawdust coupled to a standard two- 
channel industrial steam boiler supplied with an overheater after 
each channel providing steam at a temperature of 225 degrees 
centigrade. The overheater gives overheating to the level of 380 
degrees centigrade. A steam motor will be used for the expansion 
of the steam. The total cost of the plant is estimated to be 12.2 
million Danish kroners and the capacity 500/2050 kW. The pay- 
back period should be about 10 years. The design, operation and 
economy of the plant are illustrated and described and a number 
of tables exemplify related budgets and investment. (AB) 


14963 (NEI-DK-1789) Black clay: Domestic stove based 
on counter current combustion, a principle used during the 
Iron Age and utilized in a baking oven from the Middle Ages. 
Lund, E. Lund (E.), Vejle (Denmark). Jan 1994. 47p. (In Danish). 
Contract ENS-51161-92.0025. Order Number 0DE94756715. 
Source: OSTI; NTIS. 

Sortemuld (Black clay) ovens, based on the counter-current com- 
bustion principle, were used during the Iron Age and throughout 
the following centuries. It is claimed that the use of this technique 
results in the wood fuel being burnt so quickly that the oven tem- 
perature remains so high and for such a long time that the heat will 
be retained in the walls of such clay ovens. Prototype ovens were 
constructed, based on this principle, and various types of wood 
fuel were burnt in them. About 20 - 40 kg of fuel was combusted 
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with each firing which lasted from 2-4 hours, answering to 20 - 40 
kW/hrs. The carbon dioxide content reached 0.1% at times. The 
designs and construction of the prototypes ovens are described in 
detail and their performance documented. The text is illustrated 


with diagrams and the results of the performance testing are given 
in detail. (AB) 


14964 (RISO-R-721(DA)) Surface combustion of straw: 
Construction of a test facility. Partial report. Wolff, L. Risoe Na- 
tional Lab., Roskilde (Denmark). Combustion Dept. Dec 1993. 66p. 
(In Danish). Contract ENS-1323/92-0005. Order Number 
DE94756744. Source: OSTI; NTIS; Also available from Risoe Li- 
brary, P.O. Box 49, DK-4000 Roskilde, Denmark. 

A test facility for burning straw bales has been constructed. It is 
capable of burning straw packed in small bales of 10-12 kg each 
by means of surface combustion, i.e. the bale is not torn up, but is 
burnt from one end to the other. By means of probes inside the 
straw bale, measurements of temperature and gas composition 
during the whole combustion process has been performed. The 
processes of drying, pyrolysis, gasification and char burnout is 
shown to take place within only 10-50 mm. The work is performed 
as a cooperative project between the Danish Technological Institute 
(DTI) and Risoe National Laboratory. As a manufacturer for these 


type of straw boilers, Voelund R and D Center is the third part in 
the project. (au) 


0930 Economic, industrial, and Business Aspects 
Refer also to citation(s) 14953 


14965 (NREL/TP—462-5789) The potential impact of exter- 
nalities considerations on the market for biomass power 
technologies. Swezey, B.G.; Porter, K.L.; Feher, J.S. National Re- 
newable Energy Lab., Golden, CO (United States). Feb 1994. 59p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-83CH10093. Order Number DE94000247. Source: 
OSTI; NTIS; GPO Dep. 

This study assesses the current status of externalities 
considerations—nonmarket costs and benefits-in state and_ utility 
electricity resource planning processes and determines how exter- 
nalities considerations might help or hinder the development of 
biomass power plants. It provides an overview of biomass 
resources and technologies, including their market status and envi- 
ronmental impacts; reviews the current treatment of externalities in 
the states; and documents the perspectives of key utility, regula- 
tory, and industry representatives concerning externalities 
considerations. The authors make the following recommendations 
to the biomass industry: (1) the wood and agricultural waste indus- 
tries should work toward having states and utilities recognize that 
wood and agricultural waste are greenhouse gas neutral resources 
because of carbon sequestration during growth; (2) the biomass 
industry should emphasize nonenvironmental benefits such as eco- 
nomic development and job creation; and (3) the biomass industry 
should pursue and support efforts to establish renewable energy 
set-asides or “green” requests for proposals. 


14966 (OY/PSTL-TIED-92) Utilization of forest energy in 
the Northern Finland. Leiviskae, V.; Ahonen, A.; Kiukaanniemi, E. 
Oulu Univ. (Finland). Research Inst. of Northern Finland. 1993. 
44p. (in Finnish). Order Number DE94756677. Source: OSTI; 
NTIS; INIS. 

The aim of this research was to study the boilers used for en- 
ergy production and the present utilization and the future aspects 
of forest chips as a fuel in the Northern Finland. The research ma- 
terial was gathered using an inquiry which was sent to all the 
communities of Northern Finland and the some industrial and other 
plants using wood energy. The data contains almost all the boilers, 
but is inadequate in the case of industrial oil-fueled boilers. The 
thermal power of the boiler plants sited in the Northern Finland 
was 3500 MW. The amount of boilers using indigenous solid fuels 
was 1900 MW. Milled peat was used as the main fuel in 32 % of 
the boilers, oil in 26 %, industrial waste liquids in 19%, industrial 
waste wood in 17 %, sod peat in 4 % and forest chips in 1 % of 
the boilers. Forest chips was used as the main fuel in 13 plants, 
but it was used in total 28 plants, the power of which was 570 MW 
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in total. The amount of indigenous fuels used in the Northern Fin- 
land in 1991 was about 10.0 million bulk-m3, and about 7524 GWh 
of energy was produced by using them. The portion of milled peat 
of the produced energy was 70 % and that of the industrial wood 
wastes 28 %. About 245 000 bulk-m® of forest chips was used, the 
portion of which of the total energy production was 2 %. The factor 
rendering the utilization of forest chips is its high price. If the forest 
chips would be a competitive fuel 31 plants would increase the uti- 
lization of it by about 60 % from the level of 1991. 15 plants 
stopped utilization of forest chips in 1983-1992. At the present 
price level 4 plants will decrease the utilization of forest chips by 
20-80 %, and 7 plants will stop the utilization of it. The main rea- 
son for this is the high price of the forest chips. 


0940 Transport, Handling, and Storage 


Refer also to citation(s) 14973 


14967 (JTI-160) Large-scale handling of grass and straw 
for combustion: State of the art and a suggestion for a devel- 
opment program. Hadders, G.; Nilsson, Daniel. Swedish Inst. of 
Agricultural Engineering, Uppsala (Sweden). 1993. 56p. (in 
Swedish). Order Number DE94756522. Source: OSTI; NTIS. 

The report contains an international review, a brief technical out- 
line and a description of the current conditions for producing grass 
and straw for combustion in Sweden. It also describes briefly the 
energy balance and environmental aspects of the production. Re- 
ports from some ongoing studies are presented. It is concluded 
that large-scale handling of straw is a well developed activity, es- 
pecially the way it is carried out in Denmark, Great Britain and 
North America. Therefore, an increase in the use of grass for com- 
bustion in Sweden is mainly, besides market activities, a question 
of introducing and spreading already known techniques. This can 
be achieved through education and demonstrations. Although the 
methods for handling the fuel are well developed there still exist 
difficult problems, especially under Swedish weather conditions. 


The success in harvesting straw and grass is, to a large extent, 
dependent on how well the amount of moisture in the material can 
be controlled. Therefore, techniques that reduce the dependence 
on water content when pressing and the effect of rain during the 
storage period without increasing the total cost are highly wished 
for. It is also of great interest to find methods which increases the 
capacity of the work done during harvest. 64 refs 


14968 (NEI-DK-1451) Storage of chunkwood, chips and 
firewood: Survey of literature and practical experiments. 
Skovbrugsserien, 7-1993, Skovbrugsserien, 7-1993. Heding, N.; 
Kofman, P.D.; Morsing, M. Forskningscentret for Skov og Land- 
skab, Lyngby (Denmark). 1993. 48p. (In Danish). Contract 
ENS-1383/89-5. Order Number DE94756762. Source: OSTI; NTIS. 

EFP-89. 

The latest results of investigations related to storage of fuel- 
wood which has been chopped into various sizes are presented. A 
description is given of an experiment on the storage of fuel-wood 
divided into 16mm (chips), 50mm (fine chunks), 150mm (coarse 
chunks) and 250mm in cut length. The increase in temperature oc- 
curring in stacks of wood chips or chunks was shown to be greater 
where the pieces of wood are smallest. The smaller the pieces of 
wood have been chopped the quicker they dry out. Rain amounts 
and season influence these conditions. Most methods for the de- 
termination of the amount of dry matter in a stack of chunkwood or 
chips etc. give uncertain results. It appears that traditional calcula- 
tions of the energy content of a stack of firewood (250mm length) 
at the beginning and termination of the storage period do not take 
into consideration the fact that the fuel’s calorimetric heat value 
can change during storage. Energy consumption for chopping and 
sawing wood is low. The experiment carried out on storage of vari- 
ous sizes of wood fuels showed that increase of temperature in 
stacks of coarse woodchunks was low and dependent on the tem- 
perature of the surrounding air. Chip and fine woodchunk stacks 
showed a higher temperature rise which lasted longer and was not 
so dependent on the temperature of the surrounding air, though 
chips were more influenced by the latter. After two years storage 
the moisture content of the fine woodchunks fell by 2% - 9.5%. 
Stacks with the largest pieces of wood had dried best. Changes in 
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temperature in relation to storage could indicate a decomposition of 
substance and thus a loss of dry matter, mostly with regard to the 
chips and fine woodchunks. (AB) (20 refs.) 
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14969 (CONF-940269-1) Implications of ethanol-based fu- 
els for greenhouse gas emissions. Marland, G. (Oak Ridge 
National Lab., TN (United States)); DeLuchi, M.A.; Wyman, C. Oak 
Ridge National Lab., TN (United States). 14 Feb 1994. 7p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From Governors’ ethanol coalition; Lincoln, NE 
(United States); 14 Feb 1994. Order Number DE94009171. 
Source: OSTI; NTIS; GPO Dep. 

The US Environmental Protection Agency has proposed a rule 
which would mandate that 30% of the oxygen content of reformu- 
lated gasoline be provided by renewable oxygenates. The rule 
would essentially require that biomass-based ethanol, or ETBE 
derived from ethanol, be used to supply 30% of the oxygen in refor- 
mulated gasoline. This short statement addresses the very narrow 
question, “Would this rule result in a net decrease in greenhouse 
gas emissions?” The challenge then is to determine how much 
greenhouse gas is emitted during the ethanol fuel cycle, a fuel cy- 
cle that is much less mature and less well documented than the 
petroleum fuel cycle. In the petroleum fuel cycle, most of the green- 
house gas emissions come from fuel combustion. In the ethanol 
fuel cycle most of the greenhouse gas emissions come from the 
fuel production processes. Details of corn productivity, fertilizer 
use, process efficiency, fuel source, etc. become very important. It 
is also important that the ethanol fuel cycle produces additional 
products and the greenhouse gas emissions have somehow to be 
allocated among the respective products. With so many variables 
in the ethanol fuel cycle, the concern is actually with ethanol-based 
additives which will be produced in response to the proposed rule, 
and not necessarily with the average of ethanol which is being pro- 
duced now. A first important observation is that the difference 
between standard gasoline and reformulated gasoline is very small 
so that when differences are drawn against alternative fuels, it 
makes little difference whether the contrast is against standard or 
reformulated gasoline. A second observation is that for this base 
case comparison, emissions of COz alone are roughly 13% less for 
the ethanol fuel cycle than for the reformulated gasoline cycle. 


14970 (JT+161) Energy crops for biogas: Effects on culti- 
vation methods. Johansson, Waldemar; Mattsson, Lennart; 
Thyselius, L.; Wallgren, B. Swedish Inst. of Agricultural Engineer- 
ing, Uppsala (Sweden). 1993. 55p. (In Swedish). Order Number 
DE94756521. Source: OSTI; NTIS; INIS. 

This investigation aims at describing the effects on cropping sys- 
tems, containing a.o. leguminosae plant leys for biogas production. 
Problems treated are effects on soil physics, circulation of crop nu- 
trients, use of chemical pesticides, preceding crop effects, and the 
possibility of utilizing catch crops for methane production. It is 
observed that the studied biogas-crop sequences gives positive ef- 
fects on soil structure, reduced need for artificial fertilizers and 
chemical pesticides. 26 refs, 28 tabs 


14971 (NUTEK-R-93-63) Air pollution from small scale 
wood firing. Guldbrand, L. (Swedish National Board for Industrial 
and Technical Development (NUTEK), Stockholm (Sweden)); Ing- 
man, R.; Wikstroem, A.; Bernergaard, L.; Ejner, B.; Nyren, C.; 
Kyrklund, T. Swedish National Board for Industrial and Technical 
Development (NUTEK), Stockholm (Sweden); Swedish Environ- 
mental Protection Agency, Solna (Sweden). Dec 1993. 69p. (in 
Swedish). (SNV-4270). Order Number DE94756499. Source: 
OSTI; NTIS; INIS. 

There are approximately 400000 boilers in Sweden that may be 
used for wood firing. In the year 1992 around 11 TWh of wood was 
consumed. Most of the boilers are used with direct firing which 
gives higher emissions than firing at full load. The emission of 
volatile organic compounds, from wood firing corresponds to 25% 
of the total emissions of VOC in Sweden. The national goal for 
emission from the combustion of wood should be. * Emission of 





carcinogens should be halved to the year 2005. In a longer per- 
spective the release should be decreased with at least 90%. * The 
release of VOC ought to be halved to the year 2000. To accom- 
plish these goals the following action should be considered. * 
Individual firing should be restricted, and joint heating systems sug- 
gested. Firing with solid fuels should not be allowed in densely 
populated areas. * Wood firing should, not later than the year 
2000, be done in equipments that at least comply to the present 
demands for environmental approval. 


14972 (SVF-486) Reduction of NO, emissions when burn- 
ing low heating value gas. Gustafsson, R. (TPS Termiska 
Processer AB, Nykoeping (Sweden)); Oskarsson, J.; Waldheim, L. 
Stiftelsen foer Vaermeteknisk Forskning, Stockholm (Sweden). Sep 
1993. 43p. (in Swedish). Order Number DE94756535. Source: 
OSTI; NTIS; INIS. 

Figures with text in English. 

On the gasification of nitrogen-rich fuel the nitrogen from the fuel 
goes into the gas phase in the form of ammonia and hydrogen 
cyanide and also nitrogen containing tars. When the gas is com- 
busted the nitrogen compounds are oxidized to a great extent to 
NO, and, therefore, high NO, emissions can be found on the com- 
bustion of low heating value gas produced from energy forest 
wood chips as is also the case with direct combustion of nitrogen 
rich fuels. An experimental study has been carried out where the 
important parameters for designing a combustion chamber for low 
heating value gases have been studied in order to obtain maxi- 
mum reduction of NO, emissions. The effect of tar cracking using 
dolomite on these emissions and the effect of parameters such as 
the addition of steam has also been tested. The tests were carried 
out with energy forest wood chips with 0.3% nitrogen. The gasifica- 
tion was carried out in a pyrolysis reactor, operated to yield a low 
heating value gas, and which was coupled to a simplified gas tur- 
bine combustion chamber at atmospheric pressure. The results 
show that the main part of the nitrogen in the fuel is found as am- 
monia in the low heating value gas. With this type of gasification 
the conversion of fuel nitrogen to ammonia in the gas is equivalent 
to 500-600 mg/MJ, calculated as NOz. Only very low amounts of 
hydrogen cyanide have been noted and no nitrogen containing tar 
components have been found. No apparent effect of steam addi- 
tions has been noted. On the other hand the distribution of air in 
the combustion chamber and residence time during the under 
stoichiometric conditions are of great importance for the NO, re- 
duction. Depending on the air distribution the emissions of NO» 
varied between 100 and 250 mg/Mu, calculated as NOz. 23 refs, 
11 figs, 2 tabs 
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14973 (NUTEK-R-94-3) Ash recycling systems: Tech- 
niques and possibilities. Aabyhammar, T. (Vattenfall Utveckling 
AB, Vaellingby (Sweden)); Fahlin, M.; Henfridsson, U.; Nilsson, 
Anders. Swedish National Board for Industrial and Technical Devel- 
opment (NUTEK), Stockholm (Sweden). Jan 1994. 64p. (In 
Swedish). Order Number DE94756497. Source: OSTI; NTIS. 

Figures and tables with text in English. 

The annual production of pure, dry wood ash, excluding peat 
ash, is estimated to be somewhere between 100000 and 150000 
tons in Sweden. Most of the ash is found in the forest industry. 
The rest, about 15%, comes from district heating and combined 
heat and power piants. In a future energy system, with a well de- 
veloped use of biofuels, the quantity of wood ash could increase to 
between 300000 and 600000 tons/year. There are a number of 
reasons for spreading ash on forest land. Leaching due to acid de- 
position as well as the extraction of logging residues (used as fuel) 
and timber give rise to an outflow of nutrients from the forest land. 
However, since most of the nutrients remain in the wood ash, ash 
recycling can compensate for the losses. About 6 tons/ha (hectare) 
would be needed to balance to total nutrients outflow in the south 
of Sweden, whereas 4 tons/ha would probably be enough in cen- 
tral Sweden. To balance the nutrient outflow in logging residues, 
about 1.5-2 tons of ash/ha would be needed. Another possible ap- 
plication is the spreading of ash on heavily acidified forest land. In 
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Sweden, some 650000 ha of forest land are estimated to fall under 
this category. The advantage of spreading ash compared with lime 
is that other mineral nutrients are added to the soil at the same 
time. If 1 tons of ash and 2 tons of lime were to be spread per 
hectare, it would take over 5 years to produce enough wood ash to 
treat the entire area of acidified forest land. However, there are 
significant regional differences in supply and demand. Using 
existing techniques it is possible to spread ash at a cost of approx- 
imately SEK 250/ton, excluding planing and administration costs. 
38 refs, 18 figs, 14 tabs 


14974 (NUTEK-R-94-4) Perspectives on ashes: A pilot 
study of attitudes to ash recycling in forestry. Palmberger, B. 
(Swedish National Board for Industrial and Technical Development 
(NUTEK), Stockholm (Sweden)); Staahl, K.; Widegren-Dafgaard, K. 
Swedish National Board for Industrial and Technical Development 
(NUTEK), Stockholm (Sweden). Jan 1994. 35p. (in Swedish). Or- 
der Number DE94756496. Source: OSTI; NTIS. 

This is an introductory study of the attitudes of people who are 
directly affected by the spreading of wood ash. It has been con- 
ducted in connection with trial spreading and is based on in-depth 
interviews with fifteen people who live in close proximity to each 
other. Certain patterns can be discerned even though the study 
does not permit any conclusions to be drawn about how represen- 
tative they are. Ash is regarded by many people as not being 
dangerous, and its spreading is considered to be part of a natural 
cycle. The presence of impurities in the ash does not give rise to 
any particular concern. There is often a positive basic attitude to 
both the extraction of forest fuels and to the return of wood ash as 
compensation. Vitalization with ash as a way of preventing acidifi- 
cation is also regarded in a favourable light. However many people 
find it difficult to judge whether good ideas work in practice. Some 
specialists are worried that large withdrawals of felling waste could 
damage the ecosystem. Many people feel that ash dispersal 
should not take place in the summer. There are also signs of a 
preference for spreading by tractor rather than by helicopter. How- 
ever, the fact that forest plantations can be damaged by tractors is 
a worry to many forest owners. Most people need more knowledge 
before they can take an active stand on ash spreading on a practi- 
cal scale. Forest owners need to feel confident about the benefits 
of ash, whereas other people who do not own forest primarily want 
to shed light on the environmental effects. Good test results and 
unrestricted informations probably make many forest owners willing 
to accept this kind of operation. A lack of information and control 
could give rise to protests from environmentalists and possibly 
spark off conflicts. 
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14975 (DOE/PC/90046—-T8) Heterogeneous catalytic pro- 
cess for alcohol fuels from syngas: Seventh quarterly 
technical progress report, July-September 1993. Union Carbide 
Chemicals and Plastics Co., Inc., South Charleston, WV (United 
States). South Charleston Technical Center. Jul 1993. 23p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC22-91PC90046. Order Number DE94008729. Source: OSTI; 
NTIS; GPO Dep. 

The principal objectives of this project are to discover and evalu- 
ate novel heterogeneous catalysis for conversion of syngas to 
oxygenates having use as fuel enhancers, to explore novel reactor 
and process concepts applicable in this process, and to develop 
the best total process for converting syngas to liquid fuels. This 
project is being pursued as two concurrent tasks. Task 1 involves 
catalyst research and development and is being largely conducted 
by catalyst chemists and analytical specialists. Task 2 is largely an 
engineering activity, and includes process conceptualization and 
economics and bench-scale process evaluation of systems devel- 
oped in Task 1. The current targets for isobutanol-producing 
catalysts are to produce an equimolar mixture of methanol and 
isobutanol with a productivity for isobutanol of > 50 g/Kg-hr. The 
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present report describes technical progress in Task 1, Catalyst 
Studies, in catalyst preparation (potassium effects) and in deter- 
mining the effects of process variables on catalyst performance. 
Task 1 conclusions are presented. Progress in Task 2, Engineering 
Studies, is reported in reaction engineering. Conclusions reached 
from the engineering studies are also presented. 


14976 (DOE/PC/92112-T3) Novel catalysts for methane ac- 
tivation: Quarterly report No. 4, July 1, 1993—September 30, 
1993. Hirschon, A.S.; Wu, H.J.; Malhotra, R.; Wilson, R.B. SRI In- 
ternational, Menlo Park, CA (United States). 3 Dec 1993. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-92PC92112. Order Number DE94009705. Source: 
OSTI; NTIS; GPO Dep 

The objectives of this project are to test novel fullerene based 
catalysts for application in methane activation. Fullerenes are a re- 
cently discovered allotrope of carbon that have been found to 
possess unusual properties, some of which may be ideal for 
methane conversion to higher hydrocarbons. The project is divided 
into three technical tasks. Task 1 deals with the synthesis and char- 
acterization of the fullerenes and fullerene soots, Task 2 with the 
testing of the catalysts, and Task 3 with the evaluation of the re- 
sults and technical reporting requirements. This quarter the authors 
concentrated on Task 2. In this task they expanded the capabilities 
of the system so they can include the effect of diluents during the 
methane activation experiments and continued work on evaluating 
the fullerene soot. They investigated the base-line conditions for 
both thermal reactions and soot-catalyzed reactions of methane. 
They also added the capability to add diluents such as hydrogen 
and helium into the reaction system to determine their respective 
effects on selectivity during the methane activation experiments. 
They found that the fullerene soot significantly decreased the 
threshold for the methane activation and Cy products at tempera- 
tures as low as 800°C, whereas the pure thermal reaction required 
temperatures in the range of 900 to 950°C. However, under their 
conditions the selectivity to C2 was much lower for the fullerene 
soot, than for the thermal case. They found that the presence of Hz 
helped the selectivity to some degree at a given temperature, but 
still formed a considerable amount of coke under these condition. 


14977 (DOE/PC/92529-T5) Transient studies of low tem- 
perature catalysts for methane conversion: Quarterly technical 
progress report, October 1, 1993—December 31, 1993. Wolf, 
E.E. Notre Dame Univ., IN (United States). Dept. of Chemical En- 
gineering. [1993]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-92PC92529. Order Number 
DE94009712. Source: OSTI; NTIS; GPO Dep. 

This report summarizes results on the oxidative coupling of 
methane on three metallo-oxide catalysts. Results are reported for 
LaCoO3, LaNiOz and LaRhO, both in unpromoted and in promoted 
forms. The effect of the metal/oxide ratio and the method of prepa- 
ration is also reported. It is found that among this three catalysts, 
the selectivity varies from total combustion, to partial oxidation to 
CO, and to oxidative coupling depending on the promoter, reaction 
conditions and method of preparation. 


14978 (UCRL-CR-115353) The synthesis and characteriza- 
tion of new iron coordination complexes utilizing an 
asymmetric coordinating chelate ligand. Watkins, B.E. Lawrence 
Livermore National Lab., CA (United States). 1 Nov 1993. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE94008784. Source: 
OSTI; NTIS; GPO Dep. 

Structure/activity relations of the bacterial enzyme methane 
monooxygenase, which catalyzes oxidation of methane to 
methanol, are being investigated. Then inorganic coordination com- 
plexes are synthesized that mimic the function of the native 
enzyme but are more robust and have higher catalytic site density. 
These catalysts can be useful in process catalytic reactors in con- 
verting methane in natural gas to liquid methanol. 
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14979 


(DOE/PC/92104-T4) Advanced thermally stable jet 
fuels: 


Technical progress report, April 1993—June 1993. 
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Schobert, H.H. (and others); Eser, S.; Song, C. Pennsylvania State 
Univ., University Park, PA (United States). Coll. of Earth and 
Mineral Sciences. Oct 1993. 126p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG22-92PC92104. 
Order Number DE94009706. Source: OSTI; NTIS; GPO Dep. 

The Penn State program in advanced thermally stable coal-based 
jet fuels has five broad objectives: (1) development of mechanisms 
of degradation and solids formation; (2) quantitative measurement 
of growth of sub-micrometer and micrometer-sized particles sus- 
pended in fuels during thermal stressing; (3) characterization of 
carbonaceous deposits by various instrumental and microscopic 
methods; (4) elucidation of the role of additives in retarding the for- 
mation of carbonaceous solids; and (5) assessment of the potential 
of production of high yields of cycloalkanes by direct liquefaction of 
coal. Some of our accomplishments and findings are: The product 
distribution and reaction mechanisms for pyrolysis of alkylcyclohex- 
anes at 450°C have been investigated in detail. In this report we 
present results of pyrolysis of cyclohexane and a variety of alkyicy- 
clohexanes in nitrogen atmospheres, along with pseudo-first order 
rate constants, and possible reaction mechanisms for the origin of 
major pyrolysis products are presented. Addition of PX-21 activated 
carbon effectively stops the formation of carbonaceous solids on 
reactor walls during thermal stressing of JPTS. A review of physical 
and chemical interactions in supercritical fluids has been com- 
pleted. Work has begun on thermal stability studies of a second 
generation of fuel additives, 1,2,3,4-tetrahydro-l-naphthol, 9,10- 
phenanthrenediol, phthalan, and 1,2-benzenedimethanol, and with 
careful selection of the feedstock, it is possible to achieve 85-95% 
conversion of coal to liquids, with 40-50% of the dichloromethane- 
soluble products being naphthalenes. (Further hydrogenation of the 
naphthalenes should produce the desired highly stable decalins.) 
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14980 (ORNL/FTR-4888) Travel to Belgium for meeting on 
alternative motor fuels: Foreign trip report, February 20-27, 
1994. McGill, R.N. Oak Ridge National Lab., TN (United States). 
14 Mar 1994. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE94009525. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The traveler participated in the 17th meeting of the Executive 
Committee on Alternative Motor Fuels of the IEA. Participating 
countries in addition to the United States are Belgium, Canada, 
Italy, Finland, Japan, The Netherlands, Sweden, and New Zealand 
(absent). Observers were also present from Denmark, Spain, and 
the United Kingdom, and the United Kingdom officially joined the 
committee during this meeting. The status of three existing an- 
nexes was reviewed, including that of Annex VII being carried out 
by ORNL under the direction of the traveler. This annex deals with 
assessing the environmental impacts of alternative fuels compared 
to conventional fuels. Discussions in the committee meetings 
included consideration of additional annex proposals as well as dif- 
ferent ways to fund the activities of the committee. 
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14981 (DOE/BP-1965) The Montana Rivers Information 
System: Edit/entry program user’s manual. Montana Dept. of 
Fish, Wildlife and Parks, Helena, MT (United States); Montana Nat- 
ural Resource Information System, MT (United States); USDOE 
Bonneville Power Administration, Portland, OR (United States). Jul 
1992. 95p. Sponsored by USDOE, Washington, DC (United States). 
Order Number DE94008570. Source: OSTI; NTIS; GPO Dep. 

The Montana Rivers Information System (MRIS) was initiated to 
assess the state’s fish, wildlife, and recreation value; and natural 





cultural and geologic features. The MRIS is now a set of data 
bases containing part of the information in the Natural Heritage 
Program natural features and threatened and endangered species 
data bases. The purpose of this User’s Manual is to: (1) describe to 
the user how to maintain the MRIS database of their choice by up- 
dating, changing, deleting, and adding records using the edit/entry 
programs; and (2) provide to the user all information and instruc- 
tions necessary to complete data entry into the MRIS databases. 


14982 (DOE/BP-2326) The Montana Rivers Information 
System Edit/Entry Program User’s Manual. Montana Dept. of 
Fish, Wildlife and Parks, Helena, MT (United States); Montana Nat- 
ural Resource Information System, MT (United States); USDOE 
Bonneville Power Administration, Portland, OR (United States). Jul 
1992. 96p. Sponsored by USDOE, Washington, DC (United States). 
Order Number DE94008569. Source: OSTI; NTIS; GPO Dep. 

The Montana Rivers Information System (MRIS) was initiated to 
assess the state’s fish, wildlife, and recreation value; and natural 
cultural, and geologic features. The MRIS is now a set of data 
bases containing part of the information in the Natural Heritage 
Program natural features and threatened and endangered species 
data bases and comprises of the Montana Interagency Stream 
Fisheries Database; the MDFWP Recreation Database; and the 
MDFWP Wildlife Geographic Information System. The purpose of 
this User’s Manual is to describe to the user how to maintain the 
MRIS database of their choice by updating, changing, deleting, and 
adding records using the edit/entry programs; and to provide to the 
user all information and instructions necessary to complete data 
entry into the MRIS databases. 


14983 (DOE/BP/10544—3) Fisheries habitat evaluation in 
tributaries of the Coeur d’ Alene Indian Reservation: Annual re- 
port, 1992. Lillengreen, K.L. (Coeur d’Alene Tribe of Indians, 
Plummer, ID (United States)); Skillingstad, T.; Scholz, A.T. Eastern 
Washington Univ., Cheney, WA (United States). Upper Columbia 
United Tribes Fisheries Center. Oct 1993. 219p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract BI79- 
90BP10544. Order Number DE94008565. Source: OSTI; NTIS; 
GPO Dep. 

In 1987 the Northwest Power Planning Council amended the 
Columbia River Basin Fish and Wildlife Program, directing the Bon- 
neville Power Administration (BPA) to fund, “a baseline stream 
survey of tributaries located on the Coeur d’Alene Indian Reserva- 
tion to compile information on improving spawning habitat, rearing 
habitat, and access to spawning tributaries for bull trout, cutthroat 
trout, and to evaluate the existing fish stocks. ff justified by the re- 
sults of the survey, fund the design, construction and operation of a 
cutthroat and bull trout hatchery on the Coeur d'Alene Indian Reser- 
vation; necessary habitat improvement projects; and a three year 
monitoring program to evaluate the effectiveness of the hatchery 
and habitat improvement projects. If the baseline survey indicates 
a better alternative than construction of a fish hatchery, the Coeur 
d'Alene Tribe will submit an alternative plan for consideration in 
program amendment proceeding.” This report contains the results 
of the third year of the study and the Coeur d’Alene Indian Tribes’ 
preliminary recommendations for enhancing the cutthroat and bull 
trout fishery on the Coeur d’Alene Indian Reservation. These rec- 
ommendations are based on study results from year three data 
and information obtained in the first two years of the study. 


14984 (DOE/BP/14383-5) Salmon River habitat enhance- 
ment annual report 1990. Rowe, M.; Spaudling, S.; Gunderman, 
J.; Bacon, K. Shoshone-Bannock Tribe, Fort Hall, ID (United 
States). Dec 1991. 170p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract BI79-84BP14383. Order Number 
DE94008564. Source: OSTI; NTIS; GPO Dep. 

The annual report contains three individual subproject sections 
detailing tribal fisheries work completed during the summer and fall 
of 1990. Subproject | contains summaries of evaluation/monitoring 
efforts associated with the Bear Valley Creek, Idaho enhancement 
project. Subproject |] contains an evaluation of the Yankee Fork of 
the Salmon River habitat enhancement project. Subproject Ill con- 
cerns the East Fork of the Salmon River, Idaho. 


14985 
tion monitoring: Part 1: 


(DOE/BP/21182-3) Idaho habitat and natural produc- 


Annual report 1993. Rich, B.A; 
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Petrosky, C.E. Idaho Dept. of Fish and Game, Boise, ID (United 
States). Fisheries Research Section. Feb 1994. 113p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract BI79- 
91BP21182. Order Number DE94008568. Source: OSTI; NTIS; 
GPO Dep. 

The Idaho Department of Fish and Game (IDFG) has been mon- 
itoring and evaluating proposed and existing habitat improvement 
projects for rainbow-steelhead trout Oncorhynchus mykiss and chi- 
nook salmon O. tshawytscha in the Clearwater River and Salmon 
River drainages on a large scale for the past 8 years. Projects in- 
cluded in the evaluation are funded by, or proposed for funding by, 
the Bonneville Power Administration (BPA) under the Northwest 
Power Planning Act as off-site mitigation for downstream 
hydropower development on the Snake and Columbia rivers. A mit- 
igation record is being developed using increased carrying capacity 
and/or survival as the best measures of benefit from a habitat en- 
hancement project. Determination of full benefit from a project 
depends on completion or maturation of the project and presence 
of adequate numbers of fish to document actual increases in fish 
production. The depressed status of upriver anadromous stocks 
has precluded measuring full benefits of any habitat project in 
Idaho. Partial benefit is credited to the mitigation record in the in- 
terim period of run restoration. 


14986 (DOE/BP/21708-2) Identification of the spawning, 
rearing and migratory requirements of fall chinook salmon in 
the Columbia River Basin: Annual report 1992. Rondorf, D.W. 
(Fish and Wildlife Service, Cook, WA (United States)); Miller, W.H. 
Fish and Wildlife Service, Cook, WA (United States); Fish and 
Wildlife Service, Ahsahka, ID (United States). Idaho Fishery 
Resource Office. Mar 1994. 219p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract Al79-91BP21708. Order 
Number DE94009210. Source: OSTI; NTIS; GPO Dep. 

This document is the 1992 annual progress report for selected 
studies of fall chinook Salmon Oncorhynchus tshawytscha con- 
ducted by the National Biological Survey (NBS) and the US Fish 
and Wildlife Service. The decline in abundance of fall chinook 
salmon in the Snake River basin has become a growing concern. 
Effective recovery efforts for fall chinook salmon cannot be devel- 
oped until we increase our knowledge of the factors that are limiting 
the various life history stages. This study attempts to identify those 
physical and biological factors which influence spawning of fall chi- 
nook salmon in the free-flowing Snake River and their rearing and 
seaward migration through Columbia River basin reservoirs. 


14987 (DOE/BP/60415—1) Upstream passage, spawning, 
and stock identification of fall chinook salmon in the Snake 
River, 1992: Annual report FY 92—93. Blankenship, H.L.; Mendel, 
G.W. (eds.). Washington Dept. of Fisheries, Olympia, WA (United 
States). Dec 1993. 73p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract BI79-92BP60415. Order Number 
DE94008556. Source: OSTI; NTIS; GPO Dep. 

This report summarizes the activities and results for the second 
year (1992) of a three year study. The goals of the study were as 
follows: (1) to determine the source (s) of interdam losses of adult 
fall chinook salmon between Ice Harbor Dam (IHR) and Lower 
Granite Dam (LGR), as well as upstream of LGR; (2) identify 
spawning locations upstream of LGR for calibration of aerial redd 
surveys, and to assist with redd habitat mapping and carcass re- 
covery (for genetic stock profile analysis). Radio telemetry was 
used as the method of addressing project goals. Unmarked (not 
adipose clipped) adult fall chinook salmon were trapped and radio 
tagged at IHR and LGR dams as they ascended the Snake River 
during their spawning migration. They used aerial and ground mo- 
bile radio tracking to determine the movements of these fish. They 
examined movements of all radio tagged salmon upstream of LGR 
Dam. That provided us with a sample of 17 radio tagged fish 
tagged at IHR and 20 tagged at LGR. They estimate a combined 
fall back rate at LGR of 37.1% (13 fish). Another 10.8-13.5% were 
‘lost’ or prespawning mortalities. They identified two potential 
spawning locations that would not have been detected from the 
aerial spawning surveys. One site was upstream of Troy on the 
Grande Ronde River and the other was in the upper Snake River. 
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14988 (DOE/BP/60479—1) Hungry horse fisheries mitigation 
plan: Flathead Lake angler survey: Final report FY, 1992- 
1993. Evarts, L.; Hansen, B.; DosSantos, J. Confederated Salish 
and Kootenai Tribes, Pablo, MT (United States). Jan 1994. 69p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract BI79-92BP60479. Order Number DE94008566. Source: 
OSTI; NTIS; GPO Dep. 

A roving creel survey was conducted on Flathead Lake in north- 
western Montana from May 17, 1992 to May 19, 1993. The primary 
objective of the survey was to quantify the baseline fishery and 
exploitation rates existing prior to Hungry Horse Dam mitigation ef- 
forts. Anglers were counted on 308 occasions, comprising 5,618 
fishing boats, 515 shore anglers, and 2,191 ice anglers. The party 
interviews represented 4,410 anglers, made up of 2,613 boat an- 
glers, 787 shore anglers, and 1,010 ice anglers. A total of 47,883 
angler days (190,108 angler hours) of pressure and a harvest of 
42,979 fish (including lake trout, lake whitefish, yellow perch, bull 
trout, and westslope cutthroat trout) were estimated. Pressure was 
distributed between shore, boat, and ice anglers as 4%, 87%, and 
9%, respectively. Seventynine percent of the total effort was di- 
rected at lake trout during the study period. Limited comparisons 
were made to previous creel surveys on Flathead Lake due to dif- 
ferences in methods and radical changes in the fishery. Potential 
sources of bias are explained in detail. Future creel surveys must 
employ methods consistent with this survey to obtain estimates 
that are statistically distinguishable. 


14989 (DOE/BP/94402-9) Columbia River Coordinated 
Information System FY 1993 services and features report: Oc- 
tober 1, 1992—September 31, 1993. Tinus, E. (Oregon Dept. of 
Fish and Wildlife, Corvallis, OR (United States)); Olsen, E.; Allen, 
S.T. Columbia River Inter-Tribal Fish Commission, Portland, OR 
(United States); Oregon Dept. of Fish and Wildlife, Corvallis, OR 
(United States). Dec 1993. 18p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FC79-89BP94402. Order 
Number DE94008567. Source: OSTI; NTIS; GPO Dep. 

The goal of the Coordinated Information System (CIS) is to de- 
velop and provide an efficient system for obtaining and exchanging 
information needed to plan, monitor, and evaluate the protection, 
mitigation, and enhancement of anadromous salmonid populations 
in the Columbia River Basin. Since its inception, the development 
of CIS consisted of building a team of people representing agen- 
cies that manage fisheries and natural resources in the Columbia 
River Basin, and developing an administrative framework to main- 
tain, enhance, and distribute anadromous salmonid information to 
public and private resource managers and researchers; assembling 
biological information on anadromous salmonids that could be used 
to evaluate system wide population dynamics; and developing the 
technology to deliver the information provided by CIS. This report 
summarizes the services that are now availabie to information 
users, and describes the administration through which services are 
delivered. Services and features that will be further developed dur- 
ing the 1994 fiscal year are also described. 


14990 (DOE/BP/94402-10) Columbia River Coordinated 
Information System: FY 1993 annual report, October 1, 1992- 
September 31, 1993. Allen, S.T. (Pacific States Marine Fisheries 
Commission, Portland, OR (United States)); O’Conner, D.; Roger, 
P.B.; Roseberry, A.C.; Rowe, M. Columbia River Inter-Tribal Fish 
Commission, Portland, OR (United States). Feb 1994. 65p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FC79-89BP94402. Order Number DE94008557. Source: OSTI; 
NTIS; GPO Dep. 

The purposes of this report are to: (1) describe the project to 
date; (2) to document the work and accomplishments of the (CIS) 
project for Fiscal Year 1993; and (3) to provide a glimpse of future 
project direction. The concept of a Coordinated Information System 
(CIS) as an approach to meeting the growing needs for regionally 
standardized anadromous fish information. 
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14991 (RUB-E-58-Rev.ed.2) Theoretical and technical po- 
tential of solar heating, photovoltaics, biomass and wind in 


122 ERA Vol. 19, No. 6 


Nordrhein-Westfalen: 4. technical report. Gernhardt, D.; Mohr, 
M.; Skiba, M.; Unger, H. Bochum Univ. (Germany). Lehrstuhl fuer 
Nukleare und Neue Energiesysteme. Oct 1993. 171p. (In German). 
Foerderkennzeichen IV B3-258 002. Order Number DE94761000. 
Source: OSTI; NTIS (US Sales Only). 

The fourth technical report of the study ‘Analysis of possibilities 
of solar power supply and its development in Nordrhein-Westtfalen’ 
describes the determination of the solar diffuse and direct radiation 
on horizontal and sloped surfaces, an estimation of surfaces for 
solar applications on non habitation buildings and free areas and 
analyses the theoretical and technical potentiality for the renewable 
energy photovoltaic, solar heating, biomass and wind. Furthermore, 
the possibilities of using solar chemistry are discussed shortly. 
(orig.) 


1401 Resources and Availability 
Refer also to citation(s) 15606, 15607, 17638 


14992 (RUB-E-27) Radiation modelling and potential sur- 
face estimate for domestic buildings in Nordrhein-Westtalen: 
3. technical report. Gernhardt, D.; Skiba, M.; Mohr, M.; Unger, H. 
Bochum Univ. (Germany). Lehrstuhl fuer Nukleare und Neue En- 
ergiesysteme. Sep 1992. 101p. (In German). Foerderkennzeichen 
IV B3-258 002. Order Number DE94761004. Source: OSTI; NTIS 
(US Sales Only). 

This Third Technical Report of the study "Analysis of Possibilities 
of Solar Power Supply and its Development in Nordrhein- 
Westfalen” describes the achievement of mapping solar global 
radiation averaged over several years. The surfaces for solar appli- 
cations in Nordrhein-Westfalen (NRW) are further determined. For 
the region NRW the global radiation map shows the averaged 
monthly and yearly global radiation intensity using a isopyren 
representation. The map basis on the meteorological value of sun- 
shine duration and correlates it with the global radiation using the 
"Angstroem equation”. This is necessary because of less density of 
the radiation measurement network of the "Deutscher Wetterdi- 
enst’. In the context of the determination of radiation intensities two 
deterministic radiation models ("Test-Reference-Year” model, radia- 
tion model according to Kasten) are compared and discussed. For 
the estimation of the surfaces some statistic surveys are carried 
out analysing the roof-, wall- and window surfaces of buildings in 
NRW. Typical municipalties and districts with similar building struc- 
tures are classified and can be used for further investigations as 
examples of its classes. (orig.) 


1403 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 15003 


14993 (RUB-E-21) Establishment of a solar utilisation 
plan: 2. technical report. Gernhardt, D.; Mohr, M.; Unger, H. 
Bochum Univ. (Germany). Lehrstuhl fuer Nukleare und Neue En- 
ergiesysteme. Jan 1992. 84p. (In German). Foerderkennzeichen IV 
B3-258 002. Order Number DE94761005. Source: OSTI; NTIS (US 
Sales Only); INIS. 

One of the main bases of the project "Analysis of Possibilities of 
Solar Power Supply in Nordrhein-Westfalen and its Development 
until 2020” is the achievement of a solar surface utilization plan. 
The duty of this pian is to indicate usefull areas for solar applica- 
tion in Nordrhein-Westfalen. This report shows the task of the solar 
surface utilization plan and explains attributes to describe surfaces 
for solar applications. (orig.) 


1405 Solar Energy Conversion 
Refer also to citation(s) 16069 


14994 (BNL-49821) Light utilization and photoinhibition of 
photosynthesis in marine phytoplankton. Falkowski, P.G., 
Greene, R., Kolber, Z. Brookhaven National Lab., Upton, NY 
(United States). [1993]. 49p. Sponsored by USDOE, Washington, 
DC (United States);National Aeronautics and Space Administration, 
Washington, DC (United States);Environmental Protection Agency, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 





Grant DW 89935239-01-1; Grant UPN 161350508. (CONF- 
9309312—1: 41. Harden conference on _ photoinhibition of 
photosynthesis, London (United Kingdom), 5-10 Sep 1993). Order 
Number DE94005505. Source: OSTI; NTIS; GPO Dep. 

Introduction to Phytoplankton. Based on the record of the oldest 
identifiable fossils, the first oxygenic photosynthetic organisms ap- 
peared about 2 x 10° years ago in the form of marine single 
celled, planktonic procaryotes (Riding, 1992; Sarmiento and Ben- 
der, 1993). In the intervening eons, phytoplankton have evolved 
and diversified; presently they represent at least 11 classes of pro- 
caryotic and euacaryotic photoautotrophs. While the carbon of 
these organisms cumulatively amounts to only 1 to 2% of the 
global plant biomass, they fix between 35 and 50 gigatonnes (x 
10° metric tons) of carbon annually, about 40% of the global total 
(Falkowski and Woodhead, 1992). On average, each gram of phy- 
toplankton chlorophyll converts about 6% of the photosynthetically 
active radiation (440 to 700 nm) incident on the sea surface to 
photochemical energy (Morel, 1978). Despite a great deal of vari- 
ability in ocean environments, this photosynthetic conversion 
efficiency is relatively constant for integrated water column produc- 
tion (Morel, 1978; Falkowski, 1981; Platt, 1986; Morel, 1991). Here 
we review the factors determining light utilization efficiency of phy- 
toplankton in the oceans, and the physiological acclimations which 
have evolved to optimize light utilization efficiency. 


14995 (HMI-B-505) Classification of TRMC signals with the 
aid of neuronal networks. Haffer, C. (Hahn-Meitner-institut Berlin 
GmbH (Germany). Bereich Datenverarbeitung und Elektronik); 
Seppelt, R. Hahn-Meitner-institut Berlin GmbH (Germany). Bereich 
Datenverarbeitung und Elektronik. Oct 1992. 28p. (In German). Or- 
der Number DE94758769. Source: OSTI; NTIS (US Sales Only). 

The BMFT project "In-situ optimisation and quality contro] of 
solar cells” of the photovoltaics department of the Hahn-Meitner- 
Institut investigates the fabrication and quality control of solar cells 
out of thin films of amorphous silicon. The quality of the films is to 
be determined with the aid of neuronal networks. (orig.) 


14996 (NREL/TP-410-5582) NREL preprints for the 23rd 
IEEE Photovoltaic Specialists Conference. Fitzgerald, M. (ed.). 
National Renewable Energy Lab., Golden, CO (United States). 
May 1993. 129p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-83CH10093. (CONF-930540-Exc.: 
23. Institute of Electrical and Electronic Engineers (IEEE) photo- 
voltaic specialists conference, Louisville, KY (United States), 10-14 
May 1993). Order Number DE93010027. Source: OSTI; NTIS; 
GPO Dep. 

Topics covered include various aspects of solar cell fabrication 
and performance. Aluminium-gallium arsenides, cadmium telluride, 
amorphous silicon, and copper-indium-gallium selenides are all 
characterized in their applicability in solar cells. 


14997 (NREL/TP-411-6397) Large-area, triple-junction a-Si 
alloy production scale-up: Semiannual subcontract report, 17 
March 1993-18 September 1993. Oswald, R. (Solarex Corp., 
Newtown, PA (United States). Thin Film Div.); O’Dowd, J.; Ashen- 
fetter, W. National Renewable Energy Lab., Golden, CO (United 
States); Solarex Corp., Newtown, PA (United States). Thin Film 
Div. Mar 1994. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-83CH10093. Order Number 
DE94006856. Source: OSTI; NTIS; GPO Dep. 

This report describes work to improve the efficiency of large- 
area, multi-junction amorphous silicon (a-Si) alloy modules. 
Equipment capable of producing modules up to 0.74 m? in area is 
on line and process development has begun. Preliminary cost anal- 
ysis/reduction has begun to ensure that these development efforts 
will result in a commercialization of the large-area technology. The 
approach was to transfer the hig4-efficiency multi-junction technol- 
ogy from R&D into the manufacturing environment by using three 
different substrate sizes. Initial attempts to transfer the multijunction 
silicon process were made using a 0.1-m* substrate (approximately 
1 ft?). These efforts resulted in a module with a measured aperture 
area efficiency of 10.32%. Simultaneous with the transfer of the sil- 
icon technology, the most complicated aspect of the technology 
transfer, Solarex began process development techniques on large- 
area modules by using the 0.37-m? substrates. These efforts 
resulted in modules with a total area efficiency of 7%. Finally, initial 
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runs on substrates 0.74 m* were made to debug the large-area 
equipment in preparation of transferring the knowledge gained in 
the processing of the smaller substrates. 


14998 (NREL/TP—411-6399) Thin EFG octagons: Semian- 
nual subcontract report, 1 April 1993-30 September 1993. 
Kalejs, J.P. (Mobil Solar Energy Corp., Billerica, MA (United 
States)). National Renewable Energy Lab., Golden, CO (United 
States); Mobil Solar Energy Corp., Billerica, MA (United States). 
Mar 1994. 23p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-83CH10093. Order Number 
DE94006855. Source: OSTI; NTIS; GPO Dep. 

This report describes work to advance the manufacturing line ca- 
pabilities in crystal growth and laser cutting of Mobil Solar’s unique 
edge-defined film-fed growth (EFG) octagon technology and to re- 
duce the manufacturing costs of 10-cm x 10-cm polycrystalline 
silicon EFG wafers. The report summarizes the significant technical 
improvements in EFG technology achieved in the first 6 months of 
the PVMaT Phase 2 and the success in meeting program mile- 
stones. Technical results are reported for each of the three main 
pregrain areas: Task 5 -0 — Thin octagon growth (crystal growth) — 
to reduce the thickness of the octagon to 200 microns; Task 6 — 
Laser cutting-to improve the laser cutting process so as to produce 
wafers with decreased laser cutting damage at increased wafer 
throughput rates; and Task 7 — Process control and product specifi- 
cation -to implement advanced strategies in crystal growth process 
control and productivity designed to increase wafer yields. 


14999 (NREL/TP—451-6398) Development of a computer 
model for polycrystalline thin-film CulnSe. and CdTe solar 
cells: Annual subcontract report, 1 March 1992-28 February 
1993. Gray, J.L. (Purdue Univ., West Lafayette, IN (United 
States)); Schwartz, RJ; Lee, YJ. National Renewable Energy 
Lab., Golden, CO (United States); Purdue Univ., Lafayette, IN 
(United States). Mar 1994. 62p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-83CH10093. Order 
Number DE94006853. Source: OSTI; NTIS; GPO Dep. 

Solar cells operate by converting the radiation power from sun 
light into electrical power through photon absorption by semicon- 
ductor materials. The elemental and compound material systems 
widely used in photovoltaic applications can be produced in a vari- 
ety of crystalline and non-crystalline forms. Although the crystalline 
group of materials have exhibited high conversion efficiencies, their 
production cost are substantially high. Several candidates in the 
poly- and micro-crystalline family of materials have recently gained 
much attention due to their potential for low cost manufacturability, 
stability, reliability and good performance. Among those materials, 
CulnSe. and CdTe are considered to be the best choices for 
production of thin film solar cells because of the good optical prop- 
erties and almost ideal band gap energies. Considerable progress 
was made with respect to cell performance and low cost manufac- 
turing processes. Recently conversion efficiencies of 14.1 and 
14.6% have been reported for CulnSe2 and CdTe based solar cells 
respectively. Even though the efficiencies of these cells continue to 
improve, they are not fully understood materials and there lies an 
uncertainty in their electrical properties and possible attainable per- 
formances. The best way to understand the details of current 
transport mechanisms and recombinations is to model the solar 
cells numerically. By numerical modeling, the processes which limit 
the cell performance can be sought and therefore, the most desir- 
able designs for solar ceils utilizing these materials as absorbers 
can be predicted. The problems with numerically modeling CulnSe2 
and CdTe solar cells are that reported values of the pertinent mate- 
rial parameters vary over a wide range, and some quantities such 
as carrier concentration are not explicitly controlled. 


1406 Photovoltaic Power Systems 
Refer also to citation(s) 15565 


15000 (CRIE-T-92090) Field operation test of utility inter- 
active load conditioner with photovoltaic cells at a 
demonstration house. Ishihara, K. (Central Research Institute of 
Electric Power Industry, Tokyo (Japan)); Mita, Y.; lwahori, T.; Iga, 
J. Central Research Inst. of Electric Power Industry, Komae, Tokyo 
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(Japan). Energy and Environment Lab. May 1993. 32p. (In Japan- 
ese). Order Number DE94757271. Source: OSTI; NTIS; Available 
from Central Research Inst. of Electric Power Industry, 1-6-1, Ote- 
machi, Chiyoda-ku, Tokyo, Japan. 

This paper reports the result of a field operation test of a utility 
load conditioner in a demonstration house equipped with photo- 
voltaic cells. The photovoltaic cells have an area of 42 m® and a 
capacity of 8.6 kW at 250V. The utility load conditioner is of single- 
phase, three-wire type, with a power converting capacity of 5 kW/6 
kVA. The storage battery consists of two banks of sealed lead-acid 
batteries, each bank comprising 18 cells of 12 V - 65 Ah in series. 
As a result of the testing, the load conditioner was verified to 
cause only the excess power generated by the photovoltaic cells 
during daytime to flow into the storage battery banks under a re- 
verse current flow operation mode. When the photovoltaic cell 
output is below power demand, the load conditioner draws as 
much power as is short from the storage battery banks. Under a 
storage battery absorbing operation mode, the conditioner makes 
the storage battery absorb the excess power while suppressing the 
reverse flow. Autonomous operation during a power failure, transfer 
to the storage battery absorbing operation mode, and return to the 
reverse current flow operation mode at power failure restoration 
have all operated smoothly without overcharging the storage bat- 
teries. As high energy storage efficiency of 70% as in pumped 
storage power plant has been achieved in a week-long operation. 
6 refs., 23 figs., 2 tabs. 


15001 (CRIE-Y-93001) Optimal planning of residential pho- 
tovoltaic systems under various rate structure. Imamura, E. 
(Central Research Institute of Electric Power Industry, Tokyo 
(Japan)); Asano, H. Central Research Inst. of Electric Power Indus- 
try, Tokyo (Japan). May 1993. 24p. (In Japanese). Order Number 
DE94757272. Source: OSTI; NTIS; Available from Central Re- 
search Inst. of Electric Power Industry, 1-6-1, Ote-machi, 
Chiyoda-ku, Tokyo, Japan. 

With respect to residential electric power utilization and supply 
systems utilizing photovoltaic power generation, the installation 
inducible economic conditions were searched using a linear pro- 
gramming technique, and influences by charge systems were 
evaluated and discussed. A photovoltaic system model consists of 
a photovoltaic panel, a control panel incorporated inverter, and a 
storage battery set. For the amount of power generated by the 
photovoltaic system, mean values for total insolation in Tokyo each 
for winter, summer, and intermediate seasons were used, assum- 
ing the photovoltaic system efficiency at 10% and the battery 
charge/discharge efficiency at 70%. Residential power load pat- 
terns were hypothesized from 200 to 1000 kWh/month depending 
on the demand scale. As a result of the analysis, it was made 
clear that the condition the photovoltaic system is accepted by resi- 
dential housing is such that the price for the photovoltaic system 
including the inverter becoming 1/5 of the present price, and the 
price for the battery including the charge/discharge control device 
becoming 1/3 make the cost break-even. In the case of time-band 
based charge system, it is shown that the case where the ratio of 
daytime charge to nighttime charge is three makes the coordination 
of the battery and the photovoltaic system optimal. 7 refs., 16 figs. 


15002 (LA-UR-94-503) The ALEXIS mission recovery. 
Bloch, J. (Los Alamos National Lab., NM (United States)); Arm- 
Strong, T.; Dingler, B.; Enemark, D.; Holden, D.; Little, C.; Munson, 
C.; Priedhorsky, B.; Roussel-Dupre, D.; Smith, B.; Warner, R.; Dill, 
B.; Huffman, G.; McLoughlin, F.; Mills, R.; Miller, R. Los Alamos 
National Lab., NM (United States). 1994. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-940259-1: 17. annual American Astronomical 
Society (AAS) guidance and control conference, Keystone, CO 
(United States), 2-6 Feb 1994). Order Number DE94007549. 
Source: OSTI; NTIS; GPO Dep. 

The authors report the recovery of the ALEXIS small satellite 
mission. ALEXIS is a 113-kg satellite that carries an ultrasoft x-ray 
telescope array and a high-speed VHF receiver/digitizer (BLACK- 
BEARD), supported by a miniature spacecraft bus. It was launched 
by a Pegasus booster on 1993 April 25, but a solar paddle was 
damaged during powered flight. Initial attempts to contact ALEXIS 
were unsuccessful. The satellite finally responded in June, and 


124 ERA Vol. 19, No. 6 


was soon brought under control. Because the magnetometer had 
failed, the rescue required the development of new attitude control- 
techniques. The telemetry system has performed nominally. They 
discuss the procedures used to recover the ALEXIS mission. 


1407 Solar Thermal Power Systems 
Refer also to citation(s) 15010, 15779 


15003 (SAND-93-2690C) Evaluation of second-generation 
central receiver technologies. Kolb, G.L. (Sandia National Labs., 
Albuquerque, NM (United States)); Chavez, J.M.; Klimas, P.; 
Meinecke, W.; Becker, M.; Kiera, M. Sandia National Labs., Albu- 
querque, NM (United States). [1993]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-940326—-4: American Society of Mechanical Engineers 
(ASME) international solar energy conference, San Francisco, CA 
(United States), 27-30 Mar 1994). Order Number DE94003797. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This paper summarizes the results of a study performed by the 
US and Germany to assess the technical and economic potential 
of central receiver power plants and to identify the necessary re- 
search and development (R&D) activities required to reach 
demonstration and commercialization. Second generation power 
plant designs, employing molten-salt and volumetric-air receivers, 
were assessed at the size of 30 and 100 MWe. The study devel- 
oped a common guideline and used data from previous system 
tests and studies. The levelized-energy costs for the second gener- 
ation plants were estimated and found to be competitive with costs 
from fossil-fueled power plants. Potential for further cost reductions 
exists if technical improvements can be introduced successfully in 
the long term. Additionally, the study presents results of plant relia- 
bility and uncertainty analyses. Mid- and long-term technical 
potentials are described, as well as recommendations for the R&D 
activities needed to reach the goal of large-scale commercializa- 
tion. The results of this study have already helped direct research 
in the US and Europe. For example, the favorable potential for 
these technologies has led to the Solar Two molten-salt project in 
the US and the TSA volumetric receiver test in Spain. In addition, 
early analysis conducted within this study indicated that an 
advanced thermal storage medium was necessary to achieve fa- 
vorable economics for the air plant. This led to the design of the 
thermal storage system currently being tested in Spain. In sum- 
mary, each of the investigated receiver technologies has mid- and 
long-term potential for improving plant performance and reducing 
capital and energy costs (resulting in less than 10 cts/kWh given 
excellent insolation conditions) in an environmentally safe way and 
largely independent of fossil-fuel prices. 


1409 Solar Thermal Utilization 
Refer also to citation(s) 15565, 15630 


15004 (NEI-DK-1787) Domestic hot water and space heat- 
ing: Solar systems. System performance test. Nielsen, J.E.; 
Souproun, A. Dansk Teknologisk Inst., Taastrup (Denmark). 
Proevestationen for Solenergi. 1992. 17p. Order Number 
DE94756721. Source: OSTI; NTIS. 

The aim of the system performance testing of the solar systems 
for space and water heating was to calculate annual energy perfor- 
mance, to provide recommendations for further improvement, to 
provide measurement results for the validation of computer simula- 
tion models for the dynamics of the system, to gain experience of 
the individual solar heating system which is valuable for further im- 
provement and to discover defects in operation, installation and 
design. The test procedures are explained and the results are pre- 
sented. (AB) 


15005 (NREL/TP-471-5543) CATARACT: Computer code 
for improving power calculations at NREL’s high-fiux solar 
furnace. Scholl, K.; Bingham, C.; Lewandowski, A. National Re- 
newable Energy Lab., Golden, CO (United States). Jan 1994. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO2-83CH10093. (CONF-940326-6: American Society 





of Mechanical Engineers (ASME) international solar energy confer- 
ence, San Francisco, CA (United States), 27-30 Mar 1994). Order 
Number DE94000267. Source: OSTI; NTIS; GPO Dep. 

The High-Flux Solar Furnace (HFSF), operated by the National 
Renewable Energy Laboratory, uses a camera-based, flux-mapping 
system to analyze the distribution and to determine total power at 
the focal point. The flux-mapping system consists of a diffusively 
reflecting plate with seven circular foil calorimeters, a charge- 
coupled device (CCD) camera, an IBM-compatible personal 
computer with a frame-grabber board, and commercial image anal- 
ysis software. The calorimeters provide flux readings that are used 
to scale the image captured from the plate by the camera. The im- 
age analysis software can estimate total power incident on the 
plate by integrating under the 3-dimensional image. Because of the 
physical layout of the HFSF, the camera is positioned at a 20° an- 
gle to the flux mapping plate normal. The foreshortening of the 
captured images that results represents a systematic error in the 
power calculations because the software incorrectly assumes the 
image is parallel to the camera’s array. We have written a FOR- 
TRAN computer program called CATARACT (CAmera/TARget 
Angle CorrecTion) that we use to transform the original flux- 
mapper image to a plane that is normal to the camera’s optical 
axis. A description of the code and the results of experiments per- 
formed to verify it are presented. Also presented are comparisons 
of the total power available from the HFSF as determined from the 
flux mapping system and theoretical considerations. 


15006 (RUB-E-59) Contribution of passive solar systems 
to space heating in Nordrhein-Westtalen: 7. technical report. 
Mobers, D.; Gernhardt, D.; Mohr, M.; Skiba, M.; Unger, H. Bochum 
Univ. (Germany). Lehrstuhl fuer Nukieare und Neue Energiesys- 
teme. Nov 1993. 101p. (in German). Foerderkennzeichen IV 
B3-258 002. Order Number DE94761001. Source: OSTI; NTIS (US 
Sales Only). 

This Seventh Technical Report of the study ‘Analysis of Possibili- 
ties of Solar Power Supply and its Development in 
Nordrhein-Westfalen’ contains an estimation of the totally used 
passive solar energy by all buildings of Nordrhein-Westfalen. The 
solar radiation on different orientated and inclined surfaces is simu- 
lated by a computer code developed by the Department for 
Nuclear and New Energy Systems. The atmospheric temperature 
is taken from the DIN 4710 as monthly averaged diurnal variations. 
The accurate investigation of the total amount of buildings is con- 
ducted by an area and settlement model for all municipalities in 
Nordrhein-Westfalen. (roig.) 
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15007 (NEI-DK-1786) Domestic hot water and space heat- 
ing: Solar systems. Collector efficiency test. Nielsen, J.E.; 
Souproun, A. Dansk Teknologisk Inst., Taastrup (Denmark). 
Proevestationen for Solenergi. 1992. 11p. Order Number 
DE94756722. Source: OSTI; NTIS. 

The scope of the solar collector tests related to solar space and 
water heating was outdoor laboratory measurements of different 
types of non-concentrating collectors using liquid heat transfer fluid. 
The solar collectors or collector arrays have to be designed in such 
a way that they have only one inlet and one outlet. The main pur- 
pose of the testing was to construct a thermal efficiency curve. The 
presented results were used as input data in a computerized simu- 
lation programme for determining the thermal performance of solar 
systems. They can be used as a basis for recommendations for 
further improvement of the collectors, for validation of computer 
models and as a tool for finding defects in design. (AB) 


15008 (SAND-91-2238) CIRCE2/DEKGEN2: A _ software 
package for facilitated optical analysis of 3-D distributed solar 
energy concentrators: Theory and user manual. Romero, V.J. 
Sandia National Labs., Albuquerque, NM (United States). Mar 
1994. 144p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. Order Number 
DE94009971. Source: OSTI; NTIS; GPO Dep. 

CIRCE2 is a computer code for modeling the optical perfor- 
mance of three-dimensional dish-type solar energy concentrators. 
Statistical methods are used to evaluate the directional distribution 
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of reflected rays from any given point on the concentrator. Given 
concentrator and receiver geometries, sunshape (angular distribu- 
tion of incident rays from the sun), and concentrator imperfections 
such as surface roughness and random deviation in slope, the 
code predicts the flux distribution and total power incident upon the 
target. Great freedom exists in the variety of concentrator and re- 
ceiver configurations that can be modeled. Additionally, provisions 
for shading and receiver aperturing are included.- DEKGEN2 is a 
preprocessor designed to facilitate input of geometry, error distribu- 
tions, and sun models. This manual describes the optical model, 
user inputs, code outputs, and operation of the software package. 
A user tutorial is included in which several collectors are built and 
analyzed in step-by-step examples. 


15009 (SAND-93-2453) Operational experience and evalua- 
tion of a dual-element stretched-membrane heliostat. Strachan, 
J.W.; Van Der Geest, J. Sandia National Labs., Albuquerque, NM 
(United States). Jan 1994. 38p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. Order 
Number DE94008827. Source: OSTI; NTIS; GPO Dep. 

A dual-element, stretched-membrane central receiver heliostat 
was designed and manufactured in 1989, by a private US com- 
pany engaged in the development of commercial central receiver 
solar technology. The two-module collector, with a collection area 
of 97.5 m®, extends stretched-membrane mirror technology on sev- 
eral fronts with face-down stow capability and a digital controller 
that integrates tracking and focusing control on a single pro- 
grammable control board. The solar collector was installed at 
Sandia’s National Solar Thermal Test Facility in Albuquerque, New 
Mexico and evaluated over a three-and-a-half year period which 
ended in September 1993. The measured performance and the op- 
erational and maintenance characteristics of this commercial 
prototype are the subject of this report. The results of beam quality 
measurements, tracking repeatability tests, measurements of beam 
movement in elevated winds, performance tests of the focusing 
system, and all-day beam quality and tracking tests are presented, 


and the authors offer a detailed discussion of the knowledge 
gained through operation and maintenance and of the improve- 
ments made or suggested to the heliostat’s design. 


15010 (SAND-94-0095) Detail design of a 10.4-m stretched- 
membrane dish: Phase 2, Final report. Sandia National Labs., 
Albuquerque, NM (United States); Solar Kinetics, Inc., Dallas, TX 
(United States). Jan 1994. 176p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. Order 
Number DE94009462. Source: OSTI; NTIS; GPO Dep. 

This report describes efforts conducted under Tasks 3 and 4 of 
the second phase of the project to develop a single-element 
stretched-membrane dish concept to reduce the cost of a high- 
performance concentrating solar collector. We completed the 
detailed design for such a collector suitable to drive a 25-kWe Stir- 
ling motor generator. The design includes the collectors, optical 
element, the drive, and support systems. The aperture of the opti- 
cal element was sized to provide the required energy to the engine 
based on test data and analytical models of the concentrator 
receiver, and engine. The design of the optical element was im- 
proved based on experience gained from the design, fabrication, 
and testing of several prototypes. 


15011 (SAND—94-0813C) Status of photovoltaic concentra- 
tor modules and systems. Maish, A.B. Sandia National Labs., 
Albuquerque, NM (United States). [1994]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-9406134—1: American Solar Energy Society 
conference, San Jose, CA (United States), 25-30 Jun 1994). Order 
Number DE94009281. Source: OSTI; NTIS; GPO Dep. 

Several leading line- and point-focus photovoltaic concentrator 
system development programs are reviewed, including those by 
ENTECH, SEA Corporation, AMONIX, and Alpha Solarco. Concen- 
trating collectors and trackers are gaining maturity and reaching 
product status as designs are made more manufacturable and reli- 
able. Utilities are starting to take notice of this emerging 
technology, and several privately-funded utility installations are un- 
derway. Several advantages are offered by concentrators, including 
low system and capital cost and rapid production ramp-up. These 
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are discussed along with issues generally raised concerning con- 
centrator technology. 


15 GEOTHERMAL ENERGY 
Refer also to citation(s) 15564 


15012 (DOE/EE-0014) Geothermal Progress Monitor: Re- 
port No. 15. USDOE Assistant Secretary for Energy Efficiency and 
Renewable Energy, Washington, DC (United States). Dec 1993. 
84p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE94009181. Source: OSTI; NTIS; GPO Dep. 

Two themes dominate this issue of the Geothermal Progress 
Monitor, the 15th since its inception in 1980. The first of these is 
the significance of the government/industry partnership role in 
geothermal development. This joint effort is reflected in the contin- 
ued, measured growth in the use of geothermal energy, for both 
power generation and direct use applications, in this country and 
abroad, as well as in the development of new, innovative technolo- 
gies to ensure a bright future for the resource. The second theme 
is the growing popularity of geothermal heat pumps (GHPs) among 
utilities, their customers, and federal agencies, all with disparate in- 
terests in the technology. 


1501 Resources and Availability 


Refer also to citation(s) 15014 


15013 (NEDO-OS-9210, pp. 153-186) Development of tech- 
nologies for utilizing geothermal energy. New Energy and 
Industrial Technology Development Organization, Tokyo (Japan). 
Sep 1992. In Research and development project reports for 
FY1991. 427p. Order Number DE94757351. Source: OSTI; NTIS; 
Available from New Energy and Industrial Technology Development 
Organization, Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, 
Toshima-ku, Tokyo, Japan. 

This report describes current status and achievement of NEDO’s 
project of development of technologies for utilizing geothermal en- 
ergy in FY 1991. This project consists of the confirmation study of 
effectiveness of prospecting techniques for deep geothermal re- 
sources (development of exploration techniques for fracture-type 
reservoir) and the development of technology for power generation 
utilizing hot water. The development of technology for power gen- 
eration utilizing hot water includes the development of binary cycle 
power generation technology and the development of hot dry rock 
power generation technology. For the development of exploration 
techniques for fracture-type reservoir, progress has been given for 
the developments of electromagnetic wave exploration, seismic ex- 
ploration and microearthquake exploration. For the development of 
a 10 MW class demonstration binary cycle power generation plant, 
a test unit No. 3 downhole pump was fabricated, which has 200 t/h 
of hot water volume, 380 m of pump head, 200 centigrade of tem- 
perature, and 400 kW of power. For the development of elemental 
technology of hot dry rock power generation, making an artificial 
hydrothermal reservoir, techniques for fracture mapping and down- 
hole measurement, and survey on environmental effects are 
presented. 15 figs., 5 tabs. 


1502 Geology and Hydrology of Geothermal Sys- 
tems 


Refer also to citation(s) 15016 


15014 (NEDO-OS-9210, pp. 121-152) Development of 
geothermal resources. New Energy and Industrial Technology 
Development Organization, Tokyo (Japan). Sep 1992. In Research 
and development project reports for FY1991. 427p. Order Number 
DE94757351. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 
This report describes current status and achievement of NEDO’s 
project of development of geothermal resources in FY 1991. This 
project consists of the nationwide geothermal resources exploration 
project and the survey for promoting development of geothermal 
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energy. The survey for promoting development of geothermal en- 
ergy includes nationwide survey for promoting development of 
geothermal energy, development of techniques for evaluating 
geothermal reservoir layer, design of simple-type small-to-medium 
sized geothermal power generation system, and empirical testing 
of small-to-medium sized geothermal binary power generation sys- 
tems. For the nationwide geothermal resources exploration project, 
the functions of information network system were improved and its 
operation was eased through the test runs. For the survey for 
promoting development of geothermal energy, outlines of nine sur- 
veyed regions and their surveyed results are illustrated. For the 
simulator development of geothermal reservoir layer, the two-phase 
three-dimensional geothermal reservoir layer simulator and the 
geothermal well internal two-phase flow simulator have been 
improved and expanded. Furthermore, the system tests, basic de- 
sign, and detailed designs were started for the binary power 
generation systems. 16 figs., 5 tabs. 


1503 Geothermal Exploration and Exploration 
Technology 


Refer also to citation(s) 15013 


15015 (LA-UR-94-739) Application of scientific core 
drilling to geothermal exploration: Platanares, Honduras and 
Tecuamburro Voicano, Guatemala, Central America. Goff, S.J. 
(Los Alamos National Lab., NM (United States)); Goff, F.E.; 
Heiken, G.H.; Duffield, W.A.; Janik, C.J. Los Alamos National Lab., 
NM (United States). [1994]. 5p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-940490-—1: 7. international symposium on the observation 
of the continental crust through drilling: continental processes - a 
decade of drilling discoveries, Santa Fe, NM (United States), 25-30 
Apr 1994). Order Number DE94009295. Source: OSTI; NTIS; GPO 
Dep. 

Our efforts in Honduras and Guatemala were part of the Central 
America Energy Resource Project (CAERP) funded by the United 
States Agency for International Development (AID). Exploration 
core drilling operations at the Platanares, Honduras and Tecuam- 
burro Volcano, Guatemala sites were part of a geothermal 
assessment for the national utility companies of these countries to 
locate and evaluate their geothermal resources for electrical power 
generation. In Honduras, country-wide assessment of all thermal 
areas determined that Platanares was the site with the greatest 
geothermal potential. In late 1986 to middle 1987, three slim core 
holes were drilled at Platanares to a maximum depth of 680 m and 
a maximum temperature of 165°C. The objectives were to obtain 
information on the geothermal gradient, hydrothermal alterations, 
fracturing, and possible inflows of hydrothermal fluids. Two holes 
produced copious amounts of water under artesian conditions and 
a total of 8 MW(t) of energy. Geothermal investigations in 
Guatemala focused on the Tecuamburro Volcano geothermal site. 
The results of surface geological, volcanological, hydrogeochemi- 
cal, and geophysical studies at Tecuamburro Volcano indicated a 
substantial shallow heat source. In early 1990 we drilled one core 
hole, TCB-1, to 808 m depth. The measured bottom hole tempera- 
ture was 238°C. Although the borehole did not flow, in-situ 
samples indicate the hole is completed in a vapor-zone above a 
probable 300°C geothermal reservoir. 


15016 (LA-UR-94-741) Scientific drilling in the Valles 
caldera magma-hydrothermal system, New Mexico. Goff, F. 
(Los Alamos National Lab., NM (United States)); Gardner, J.N.; 
Heiken, G.; Hulen, J.B. Los Alamos National Lab., NM (United 
States). [1994]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-940490-2: 
7. international symposium on the observation of the continental 
crust through drilling: continental processes - a decade of drilling 
discoveries, Santa Fe, NM (United States), 25-30 Apr 1994). Order 
Number DE94009296. Source: OSTI; NTIS; GPO Dep. 

Short communication. NEW MEXICO/cakderas; CALDERAS/well 
drilling; CALDERAS; HYDROTHERMAL SYSTEMS; GEOLOGY; 
GEOTHERMAL RESOURCES 





15017 (SAND-94-0389C) Development of geothermal log- 
ging systems in the United States. Lysne, P. Sandia National 
Labs., Albuquerque, NM (United States). [1994]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-940390—1: NEDO's workshop on deep-seated 
and magma-ambient geothermal systems, Tokyo (Japan), 6-17 Mar 
1994). Order Number DE94008943. Source: OSTI; NTIS; GPO 
Dep. 

Logging technologies developed for hydrocarbon resource evalu- 
ation have not migrated into geothermal applications even though 
data so obtained would strengthen reservoir characterization ef- 
forts. Two causative issues have impeded progress: (1) there is a 
general lack of vetted, high-temperature instrumentation, and (2) 
the interpretation of log data generated in a geothermal formation 
is in its infancy. Memory-logging tools provide a path around the 
first obstacle by providing quality data at a low cost. These tools 
feature on-board computers that process and store data, and 
newer systems may be programmed to make decisions. Since 
memory tools are completely self-contained, they are readily de- 
ployed using the slick line found on most drilling locations. They 
have proven to be rugged, and a minimum training program is re- 
quired for operator personnel. Present tools measure properties 
such as temperature and pressure, and the development of noise, 
deviation, and fluid conductivity logs based on existing hardware is 
relatively easy. A more complex geochemical tool aimed at a quan- 
titative analysis of (potassium, uranium and thorium) is in the 
calibration phase, and it is expandable into all nuclear measure- 
ments common in the hydrocarbon industry. A fluid sampling tooi is 
in the design phase. All tools are designed for operation at condi- 
tions exceeding 400 C, and for deployment in the slim holes 
produced by mining-coring operations. Partnerships are being 
formed between the geothermal industry and scientific drilling pro- 
grams to define and develop inversion algorithms relating raw tool 
data to more pertinent information. These cooperative efforts de- 
pend upon quality guidelines such as those under development 
within the international Ocean Drilling Program. 


1505 Economic, industrial, and Business Aspects 


15018 (SAND-93-2498) An assessment of leadership in 
geothermal energy technology research and development. 
Bruch, V.L. Sandia National Labs., Albuquerque, NM (United 
States). Mar 1994. 31p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. Order Number 
DE94009252. Source: OSTI; NTIS; GPO Dep. 

Geothermal energy is one of the more promising renewable en- 
ergy technologies because it is environmentally benign and, unlike 
most renewable energy sources, can provide base power. This re- 
port provides an assessment of the research and development 
(R&D) work underway in geothermal energy in the following coun- 
tries: Denmark, France, Germany, Italy, Japan, Russia, and the 
United Kingdom. While the R&D work underway in the US exceeds 
the R&D efforts of the other countries, the lead is eroding. This 
erosion is due to reductions in federal government funding for 
geothermal energy R&D and the decline of the US petroleum indus- 
try. This erosion of R&D leadership is hindering commercialization 
of US geothermal energy products and services. In comparison, 
the study countries are promoting the commercialization of their 
geothermal energy products and services. As a result, some of 
these countries, in particular Japan, will probably have the largest 
share of the global market for geothermal energy products and ser- 
vices; these products and services being targeted toward the 
developing countries (the largest market for geothermal energy). 


1510 Direct Energy Utilization 


15019 (DOE/SF/15798-T13) Puna Geothermal Research Fa- 
cility technology transfer program: Final report, August 23, 
1985—August 23, 1989. Takahashi, P. Hawaii Univ., Honolulu, HI 
(United States). [1989]. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG03-85SF15798. Order Num- 
ber DE94009771. Source: OSTI; NTIS; GPO Dep. 

The funds were used in a series of small grants to entrepreneurs 
demonstrating the direct use of geothermal heat supplied by 
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Hawaii's HGP-A well; this effort was known as the Community 
Geothermal Technology Program. Summaries are presented of the 
nine completed projects: fruit dehydration, greenhouse bottom 
heating, lumber kiln, glass making, cloth dyeing, aquaculture (in- 
complete), nursery growing media pasteurization, bronze casting, 
and electrodeposition from geothermal brine. 


1520 Geothermal Data and Theory 


Refer also to citation(s) 17631 
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15020 (NEI-FI-220) BOREAS - North wind - Pohjantuuli. 
Tammelin, B.; Saentti, K.; Peltola, E.; Neuvonen, H. (eds.). Finnish 
Meteorological Inst., Helsinki (Finland). 1992. 352p. (CONF- 
9202205-: International experts’ meeting on wind power in icing 
conditions, Hetta (Finland), 10-12 Feb 1992). Order Number 
DE94756656. Source: OSTI; NTIS. 

NEMO/JOULE Research Programme. 

The proceedings of papers and posters presented in the experts 
meeting on wind, wind measurements and wind energy production 
in cold regions. Wind climate is favourable for wind energy produc- 
tion in cold regions, but there are some unsolved inconveniences 
caused mainly by rime accretion. The icing of WECS and gauges 
was one of the main topics. The research of wind conditions at 
remote sites has been difficult due to the lack of suitable non- 
freezing anemometers. Icing and low temperatures cause major 
problems for WECS and wind energy production in cold regions. 


1701 Resources and Availability (Climatology) 
Refer also to citation(s) 15052, 15607 


15021 (NEI-Fl-220, pp. 73-87) Wind resources assessment 
in complex terrain in the far north. Petersen, E.L. (Risoe Na- 
tional Lab., Roskilde (Denmark). Dept. of Meteorology and Wind 
Energy); Tammelin, B.; Hyvoenen, R. Finnish Meteorological Inst., 
Helsinki (Finland). 1992. (CONF-9202205—: International experts’ 
meeting on wind power in icing conditions, Hetta (Finland), 10-12 
Feb 1992). In BOREAS - North wind - Pohjantuuli. 352p. Order 
Number DE94756656. Source: OST]; NTIS. 

NEMO/JOULE Research Programme. 

Almost two years of parallel data from a mast on a summit at the 
Pyhaetunturi Fell and from a synoptic station at Sodankylae 50 km 
away have permitted a performance test of WASP, the Wind Atlas 
Analysis and Application Programme. The stations are located 
north of the Polar Circle in a region with complete terrain and long 
periods with strong ground inversions. The results of the test im- 
plies that WASP might produce useful results even under such 
extreme conditions provided that important parameters in the pro- 
gramme are set to values, which match the local climate. These 
parameters are the height and the strength of the inversion layer, 


15022 (NEI-FiI-220, pp. 104-113) Wind measurements at YF 
laes broadcasting station 1982-1991. Lehtonen, P. (Finnish 
Broadcasting Company, Helsinki (Finland)). Finnish Meteorological 
Inst., Helsinki (Finland). 1992. (CONF-9202205—: International ex- 
perts’ meeting on wind power in icing conditions, Hetta (Finland), 
10-12 Feb 1992). In BOREAS - North wind - Pohjantuuli. 352p. 
Order Number DE94756656. Source: OSTI; NTIS. 

NEMO/JOULE Research Programme. 

Wind speed measurements performed in connection with a mast 
load measuring project at Yilaes Broadcasting station are de- 
scribed. The station is located on a mountain extending some 460 
meters above the surrounding terrain and 700 meters above sea 
level. The site is known of heavy ice and wind loads. Practical ex- 
perience on measurement arrangements is presented. Monthly 
mean and maximum wind speeds measured with a de-iced 
anemometer during a six year period are presented, 
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15023 (NEI-FI-220, pp. 120-134) Wind energy potential in 
fell areas. Tammelin, B. (Finnish Meteorological Inst., Helsinki (Fin- 
land)). Finnish Meteorological Inst., Helsinki (Finland). 1992. 
(CONF-9202205-: International experts’ meeting on wind power in 
icing conditions, Hetta (Finland), 10-12 Feb 1992). In BOREAS - 
North wind - Pohjantuuli. 352p. Order Number DE94756656. 
Source: OSTI; NTIS. 

NEMO/JOULE Research Programme. 

Significant wind energy potential is usually considered to be 
found on the coastal areas and in the archipelago. It is estimated 
that the potential of these areas in Finland is about 6 TWh. The 
wind measurements made in the arctic hills, fells, in northern part 
of Finland have shown that a big energy potential could be found 
far inland where the synoptic mean wind speed is only 3-3.5 m/s. 
At the top of the hills that reach above inversion layers in winter, 
the annual mean wind speed seems to be 7 ...8.5 m/s. The prelimi- 
nary estimation of total wind energy potential in these areas, filling 
them with 500 kW WECS, would be about 25 % of the annual con- 
sumption of electricity in Finland. 


15024 (NEI-Fl-220, pp. 144-152) Some features of ground 
inversions in Finnish Lapland. Huovila, S. (Finnish Meteorologi- 
cal Inst., Helsinki (Finland)); Tuominen, A. Finnish Meteorological 
Inst., Helsinki (Finland). 1992. (CONF-9202205—: International ex- 
perts’ meeting on wind power in icing conditions, Hetta (Finland), 
10-12 Feb 1992). In BOREAS - North wind - Pohjantuuli. 352p. 
Order Number DE94756656. Source: OSTI; NTIS 

NEMO/JOULE Research Programme. 

The paper gives long-term statistics of the depth, sharpness and 
duration of ground inversions in Finnish Lapland. The data include 
measurements at fixed points in valleys, along slopes and on tops 
of fells as well as temporary line measurements made from a mov- 
ing car. Radiosonde data from the Sodankylae observatory are 
used as reference material. A continuous inversion in Finnish 
Lapland may last for several days or even weeks in the winter half- 
year. This is due to the lack of solar radiation in midwinter when 
inversions are almost as frequent and strong at midday as at mid- 
night. The strength of ground inversions, measured in terms of 
temperature gradient, increases statistically with de- creasing 
cloudiness and wind speed and with increasing surface pressure. 
The strongest inversions are thus observed in midwinter during 
calm and clear weather within high pressure areas. Although caim 
weather is normally observed near the ground level during inver- 
sion, high wind speeds are often measured just above the top of 
the inversion. This means that very sharp wind shears can be 
found during inversions and the availability of wind energy is con- 
nected with the occurrence and height of inversions in midwinter. 


15025 


(NEI-FIl-220, pp. 153-163) Grid point presentation of 
effective surface roughness length and mean wind speed. 
Heikinheimo, M.J. (Finnish Meteorological Inst., Helsinki (Finiand)); 
Hellsten, E. Finnish Meteorological Inst., Helsinki (Finland). 1992. 
(CONF-9202205-: International experts’ meeting on wind power in 
icing conditions, Hetta (Finland), 10-12 Feb 1992). In BOREAS - 


North wind - Pohjantuuli. 
Source: OSTI; NTIS. 

NEMO/JOULE Research Programme. 

The objective of this study was to conduct a spatial analysis of 
the long term mean annual wind speed over Finland at a 10°10 km 
grid resolution. This analysis was then evaluated for its usefulness 
in detecting regions potentially suitable for wind power generation. 
Mean wind speeds from 56 weather stations for the period 1971- 
1986, as published in the Finnish Wind Atlas, were interpolated to 
the grid squares using the kriging interpolation method. The Wind 
Atlas provided wind speeds corrected for the local effects of terrain 
inhomogeneities around wind masts, scaled to various altitudes 
and classified into 6 surface roughness categories. Information on 
grid square mean altitude and effective roughness length were in- 
corporated in the analysis through a trend polynomial used in the 
interpolation routine. The grid square effective surface roughness 
length was calculated from the frequencies of surface elements 
taken from a 25°25 m resolution nationwide digital land use and 
forest classification data set, and reclassified into 7 roughness cat- 
egories. Since information on the spatial distribution and size of 
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different roughness classes was not used, the method probably un- 
derestimated the mean roughness length. Nevertheless it was still 
considered applicable for the detection of wind resources. As an 
example, a map of mean wind speed at 25 m height above the 
surface was presented. 


15026 (NEI-Fl-220, pp. 164-171) The forecast ability of 
wind on the fjelds in northern Finland. Juntti, H. (Finnish Meteo- 
rological Inst., Helsinki (Finland)). Finnish Meteorological Inst., 
Helsinki (Finland). 1992. (CONF-9202205-: International experts’ 
meeting on wind power in icing conditions, Hetta (Finland), 10-12 
Feb 1992). In BOREAS - North wind - Pohjantuuli. 352p. Order 
Number DE94756656. Source: OSTI; NTIS. 

NEMO/JOULE Research Programme. 

During the winter 1991-1992 wind measurements have been 
made on six fjeld tops in Finnish Lapland. Observations have been 
compared to the wind values forecasted by both numerical Hirlam 
model and meteorologists. The aim of this investigation is to study 
if Hirlam model can forecast wind in fjeld areas and to develop 
methods, by which meteorologists can improve their wind forecasts. 
In this paper some preliminary results have been shown from the 
early period of the investigation. It has been discovered, that on 
Pyhaetunturi top observed wind has been equal to the wind fore- 
casted in free atmosphere at the level of the top. But on Jyppyrae 
and Lammasoaivi observed wind speed has been smaller than fore- 
casted and direction nearly equal to lowland forecasted direction. 


15027 (NEI-FI-220, pp. 172-175) Climate change - wind in 
future. Heino, R. (Finnish Meteorological Inst., Helsinki (Finland)). 
Finnish Meteorological Inst., Helsinki (Finland). 1992. (CONF- 
9202205—: International experts’ meeting on wind power in icing 
conditions, Hetta (Finland), 10-12 Feb 1992). In BOREAS - North 
wind - Pohjantuuli. 352p. Order Number DE94756656. Source: 
OSTI; NTIS. 

NEMO/JOULE Research Programme. 

Climate changes of Northern Finland in the 1990s are first re- 
viewed with the help of long-term climatic records of Sodankylae 
observatory. Okdest wind observations (before the 1950s) are of 
less value in the study of wind conditions in Finland. Future climate 
changes are then discussed based on present climate model simu- 
lations. Some speculative estimations of future wind conditions are 
also presented. 


15028 (NEI-FF220, pp. 241-261) Experiences of wind 
gauges used for measurements in cold regions. Tammelin, B. 
(Finnish Meteorological Inst., Helsinki (Finland)). Finnish Meteoro- 
logical Inst., Helsinki (Finland). 1992. (CONF-9202205—: 
International experts’ meeting on wind power in icing conditions, 
Hetta (Finland), 10-12 Feb 1992). In BOREAS - North wind - Poh- 
jantuuli. 352p. Order Number DE94756656. Source: OSTI; NTIS. 

NEMO/JOULE Research Programme. 

The icing of wind gauges is a problem in cold regions, at remote 
sites as well as the synoptic stations. At the synoptic stations mea- 
surement errors caused by icing are known but they are not taken 
into account. This means that the mean wind speeds in winter 
months are somewhat underestimated. With measurements made 
in high towers or hills (more than 200 m above sea level) the icing 
is a severe problem during the winter months. Some heating sys- 
tems for ordinary cup anemometers and vanes have been tried, 
which have improved the measurements significantly. However, for 
extreme conditions the heated gauges made by Hydro-Tech have 
been usable the whole year .. On the other hand this type of 
gauge gives somewhat wrong estimations of wind speeds in the 
case of relatively low mean wind speeds or gusty wind. For wind 
energy measurements a greater accuracy is needed than that used 
for synoptic measurements. How the wind energy is to be mea- 
sured should also be defined . Different gauges gave different 
results depending on how the measurements are made. It seems 
that for all gauges the accuracy of the measurements depends in a 
degree of 5- 10 % on the way the gauge is calibrated. This may 
cause a systematic error of some 10- 30 % in the wind energy 
measurements. In this paper the experiences with wind gauges 
used for measurements in cold regions are discussed. 


15029 (NEI-Fl-220, pp. 262-270) A heated anemometer for 
atmospheric icing environments. Kenyon, P.R. (NRG Svsterns, 





Inc. (United States)); Blittersdorf, D. Finnish Meteorological Inst., 
Helsinki (Finland). 1992. (CONF-9202205—: International experts’ 
meeting on wind power in icing conditions, Hetta (Finland), 10-12 
Feb 1992). In BOREAS - North wind - Pohjantuuli. 352p. Order 
Number DE94756656. Source: OSTI; NTIS. 

NEMO/JOULE Research Programme. 

Significant wind resources lie in regions and at altitudes where 
the world’s predominant weather patterns produce structural icing. 
The potential for ice accumulation on sensors renders unheated, 
state of the art anemometry unreliable. NRG is located in the 
mountains of the northeastern United States where high average 
wind speeds coincide with frequent severe icing events for six 
months of the year. We have developed a stand-alone, propane fu- 
eled, heated anemometer for remote sites. This paper describes 
the heated anemometer’s design and function. Operational prob- 
lems are identified. Our experience with heated and unheated 
meteorological sensors is discussed. Data supporting the need for 
heated sensors in ice prone locations is presented. Included is a 
review of glaze and rime ice phenomena, 


15030 (NEI-FI-220, pp. 271-277) Wind profiler. Ikonen, |. 
(Vaisala Oy, Helsinki (Finland)). Finnish Meteorological Inst., 
Helsinki (Finland). 1992. (CONF-9202205-: International experts’ 
meeting on wind power in icing conditions, Hetta (Finland), 10-12 
Feb 1992). In BOREAS - North wind - Pohjantuuli. 352p. Order 
Number DE94756656. Source: OSTI; NTIS. 

NEMO/JOULE Research Programme. 

In the beginning of the radar fells many radar observations were 
documented that originated from unexplained targets. Returns from 
bird flocks and insects were observed. In the fifties and sixties it 
was discovered that the atmosphere itself reflects back a small 
portion of the transmitted energy; in the early seventies, special 
radar systems were developed for clear-air atmospheric studies. 
The usefulness of radar techniques for upper-air wind measure- 
ments have been understood through the increasing use of the 
experimental clear air radars during the last decade. Together with 
the development of microelectronics, this has contributed to the de- 
sign of standard wind profilers that are presently available for those 
needing high temporal and spatial resolution upper-air observa- 
tions. Wind profilers utilize the principle that minor irregularities in 
the refractive index of the air will scatter the energy of a radar 
beam. The refractive index is a function of the density of the air. 
The irregular changes are attributable to temperature and humidity. 
These small irregularities are called turbulent eddies and are trans- 
ported by the bulk air movement (wind). When an electromagnetic 
pulse is reflected from a moving target, the frequency of the signal 
shifts in proportion to the speed of the target. This frequency 
change is the well-known Doppler shift. The returned signal power 
is directly proportional to the intensity of the turbulence and can be 
used to estimate the refractive index structure parameter C . The 
variability of the frequency of the returned signal may be useful in 
estimating the homogeneity of an air mass. 


15031 (NEI-FI-220, pp. 291-305) Wind climate research in 
Finnish Lapland 1991-1992. Tammelin, B. (Finnish Meteorological 
inst., Helsinki (Finiand)). Finnish Meteorological Inst., Helsinki (Fin- 
land). 1992. (CONF-9202205-: International experts’ meeting on 
wind power in icing conditions, Hetta (Finland), 10-12 Feb 1992). 
In BOREAS - North wind - Pohjantuuli, 352p. Order Number 
DE94756656. Source: OSTI; NTIS. 

NEMO/JOULE Research Programme. 

The wind climate of the hill areas in Northern Finland, Lapland, 
is poorly known. These areas have not been considered as poten- 
tial sites of wind energy production, not even during the workout of 
the Finnish Wind Atlas. After some preliminary studies during win- 
ter 1990-1991, which proved the high mean wind speeds of the fell 
areas, the mapping of the wind energy potential was decided to 
became one of the main research topics within the national wind 
energy programme NEMO in 1992. This paper describes the wind 
measurement project started rapidly in late 1991 for this research. 


15032 (NEI-FI-220, pp. 306-316) Estimation of local wind 
energy potential in Finland. Tammelin, B. (Finnish Meteorological 
Inst., Helsinki (Finland)). Finnish Meteorological Inst., Helsinki (Fin- 
land). 1992. (CONF-9202205—: International experts’ meeting on 
wind power in icing conditions, Hetta (Finland), 10-12 Feb 1992). 
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In BOREAS - North wind - Pohjantuuli. 
DE94756656. Source: OSTI; NTIS. 

NEMO/JOULE Research Programme. 

The Finnish Wind Atlas was a first step to achieve a tool for the 
wind energy caiculations. Atlas and the WASP-code used for cal- 
culations provide many advances but there are still limitations both 
in the data base (Wind Atlas) and in using the atlas method that 
should be taken into account. In Finland too little attention seems 
to be paid on the knowledge of local wind climate and the structure 
of wind when wind energy production is planned or even started. 
For the Finnish inhomogenous landscape the Atlas should be used 
comparing sites rather than calculating absolute figures of produc- 
tion at one site. The WASP-code is improved all the time and it is 
hoped that the Finnish Wind Atlas could be renewed within two- 
three years. In this paper some notes are given for the users of the 
Wind Atlas method. 


352p. Order Number 


15033 (NEI-FI-220, pp. 317-318) Wind profiler test results 
at the airport of Aelsinki. Finnish Meteorological Inst., Helsinki 
(Finland). 1992. (CONF-9202205-: International experts’ meeting 
on wind power in icing conditions, Hetta (Finland), 10-12 Feb 
1992). In BOREAS - North wind - Pohjantuuli. 352p. Order Num- 
ber DE94756656. Source: OSTI; NTIS. 

NEMO/JOULE Research Programme. 

A DORA 400 L Lower Tropospheric wind profiler has been used 
for evaluation purposes at the airport of Helsinki from June 16, 
1989 to August 21, 1989. The main purpose of the experiment was 
to study the reliability of the system in simulated routine use, and 
evaluate the data quality. The profiler was installed in the intersec- 
tion of two runways, and it was functioning unmanned. The data 
was sent over a modem line under the runway to the PDH that 
was installed in the Meteo of the airport. A series of radiosound- 
ings were compared with the wind profiler winds during the first 
part of the experiment. Twenty soundings were made, and nine- 
teen were used for the comparisons. The release site of the 
balloons were about 7 kilometers South West from the wind profiler 
site. The results of the comparison levels of 250, and 400 meters 
deviate slightly more than on the higher levels. One reason may be 
the real variations in the local conditions on the lower levels. 


1704 Economic, industrial, and Business Aspects 
Refer also to citation(s) 15035 
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15034 (NEI-FI-220, pp. 135-143) North region wind power 
prospects and its impact on the environment. Kniazeva, V. 
(Moscow Aviation Inst., Moscow (Russian Federation)); Marchuk, 
S. Finnish Meteorological Inst., Helsinki (Finland). 1992. (CONF- 
9202205—: International experts’ meeting on wind power in icing 
conditions, Hetta (Finland), 10-12 Feb 1992). In BOREAS - North 
wind - Pohjantuuli. 352p. Order Number DE94756656. Source: 
OSTI; NTIS. 

NEMO/JOULE Research Programme. 

The article presents the analysis of wind energy prospects for 
the Kola Peninsula based on wind energy potential and environ- 
ment improvement in the region. Data on ecological situation in the 
region and harmful industrial and power engineering outbursts is 
also provided. It is suggested to use part of the money received as 
payments from different organizations for harmful influence on 
environment to finance ecologically clean wind energy project de- 
velopment. 


1706 Wind Energy Engineering 


15035 (NEDO-OS-9210, pp. 389-419) Development of other 
oll-alternative energy technologies. New Energy and Industrial 
Technology Development Organization, Tokyo (Japan). Sep 1992. 
In Research and development project reports for FY1991. 427p. 
Order Number DE94757351. Source: OSTI; NTIS; Available from 
New Energy and Industrial Technology Development Organization, 
Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, 
Tokyo, Japan. 


ERA Vol. 19, No. 6 129 





17 WIND ENERGY 
1706 Wind Energy Engineering 


This report describes current status and achievement of NEDO's 
project of development of other oil-alternative energy technologies 
in FY 1991. This project consists of development of large-scale 
wind power generation, verification test on establishing a central- 
ized load control system, development of system technology for 
optimum household night power utilization devices, development of 
new industrialized housing construction technology and system, 
verification research for practical application of new dispersed type 
power generation technology, and development of load levelling air 
conditioning technology for advanced application of unused energy. 
The large-scale wind power generation includes development of a 
large-scale wind power generation system, operational research of 
large-scale wind power generation system, development of control 
technology for collective wind power generation, and wind condi- 
tions survey. For the development of a large-scale wind power 
generation system, the basic schematic specifications of the overall 
structure of a 500 kW-class windmill were determined through the 
scale expansion of a 250 kW-class windmill. The structure of large- 
sized vanes was also investigated, and it was decided to adopt the 
same structure as that of 250 kW-class windmills. 1 tab. 


15036 (NEI-DK-1782) Final report on development and 
building of DANmark 36, 525 kW wind turbine situated in 
Hanstholm. Vilsboell, N.; Kunwald, P.; Reino, A.; Holm, J. Nord- 
vestjysk Folkecenter for Vedvarende Energi, Hurup (Denmark). 
Oct 1993. 208p. Contract EN3W-0071-DK. Order Number 
DE94756720. Source: OSTI; NTIS. 

The aim of the project was to produce a 500 kW grid connected 
wind turbine that would have an operational economy at the same 
level as smaller 100-200 kW wind turbines. It was attempted to find 
untraditional solutions for some of the measurement tasks. The 
prototype wind turbine produced 1,315 MWh during the first year of 
operation. The calculated nominal annual production of a wind tur- 
bine in roughness class 1 is otherwise 1,286 MWh. The simple 
construction of the prototype makes it suitable for local production. 
The design of this wind turbine, its control system, safety systems, 
location, construction and cost are described in detail in addition to 


the air brake test performed, and the measurement system. (AB) 


15037 (NEI-FF-220, pp. 22-31) Wind energy research in 
NEMO-research programme. Peltola, E. (Technical Research 
Centre of Finland, Otaniemi (Finland). Lab. of Electrical and Au- 
tomation Engineering). Finnish Meteorological Inst., Helsinki 
(Finland). 1992. (CONF-9202205-: International experts’ meeting 
on wind power in icing conditions, Hetta (Finland), 10-12 Feb 
1992). In BOREAS - North wind - Pohjantuuli. 352p. Order Num- 
ber DE94756656. Source: OSTI; NTIS. 

NEMO/JOULE Research Programme. 

The article describes the results and present activities in wind 
energy research in Finland. After the mapping of wind resources, 
e.g. including the publication of the Finnish Wind Atlas and studies 
of the production potential and the integration of wind energy into 
the national electricity supply, theoretical work and field measure- 
ments to develop the wind technology for Lapland have been 
initiated. Some demonstration plants have been put into operation. 
The research efforts will in future be concentrated to increase the 
knowledge of the Lapp wind resource and the development of suit- 
able technology for those conditions. 


15038 (NEI-Fl-220, pp. 35-42) Turbine blade icing model. 
Finstad, KJ. (Air-Sea Research Inc. (Canada)); Makkonen, L. 
Finnish Meteorological Inst., Helsinki (Finland). 1992. (CONF- 
9202205-: International experts’ meeting on wind power in icing 
conditions, Hetta (Finland), 10-12 Feb 1992). In BOREAS - North 
wind - Pohjantuuli, 352p. Order Number DE94756656. Source: 
OSTI; NTIS. 


NEMO/JOULE Research Programme. 

A computer model for ice accretion on turbine blade sections is 
presented. The model will calculate rime accretion under dry icing 
conditions on up to six arbitrary aerofoil sections. For a given set 
of meteorological conditions, the mass of collected ice and the 
shape of the accretion after a specified time interval are produced. 
In addition, the drag coefficient for each iced section may be deter- 
mined. Model simulations of some wind tunnel icing experiments 
are included, 
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15039 (NEI-FiI-220, pp. 43-49) Structure-independent mea- 
surement of icing. Makkonen, L. (Technical Research Centre of 
Finland, Espoo (Finland). Building Materials Lab.). Finnish Meteo- 
rological Inst., Helsinki (Finland). 1992. (CONF-9202205-: 
International experts’ meeting on wind power in icing conditions, 
Hetta (Finland), 10-12 Feb 1992). In BOREAS - North wind - Poh- 
jantuuli. 352p. Order Number DE94756656. Source: OSTI; NTIS. 

NEMO/JOULE Research Programme. 

The severity of wind turbine icing at potential construction sites 
must at present be estimated by on-site measurements in. advance 
or using existing ice sensor data from other locations. In either case 
ice amounts measured on a collector of some sort must be extrap- 
olated to a wind turbine. Errors involved in such a procedure are 
considered and are found to be generally intolerable. It is pointed 
out that structure-independent icing data can only be obtained by 
measuring the microphysical properties of the icing clouds. The 
method to do this by a rotating multicylinder is described, 


15040 (NEI-Fil-220, pp. 50-60) Rime climate in Sodankylae. 
Saentti, K. (Finnish Meteorological Inst., Helsinki (Finland)); Tam- 
melin, B. Finnish Meteorological Inst., Helsinki (Finland). 1992. 
(CONF-9202205-: International experts’ meeting on wind power in 
icing conditions, Hetta (Finland), 10-12 Feb 1992). In BOREAS - 
North wind - Pohjantuuli, 352p. Order Number DE94756656. 
Source: OSTI; NTIS. 

NEMO/JOULE Research Programme. 

This study is a part of the Finnish research program on ad- 
vanced energy systems NEMO and the EC JOULE project 'Wind 
measurement and modelling in Complex Terrain’. The interest to 
rime accretion has increased because of its effect on wind power 
production in Lapland. The study is performed to gain calculated 
estimations of intensity and frequency of rime accretion at different 
heights in various parts of Lapland. Calculations are based on So- 
dankylae soundings and local synoptic observations made at four 
weather stations in various parts of Lapland. Rime accretion occurs 
in the fell areas in October-May, while the maximum accretion 
takes place in March. There is a significant correlation between the 
amount of rime accretion and the increase of height. 


15041 (NEI-Fl-220, pp. 61-69) Icing of wind turbine rotor 
blades during operation. Seifert, H. (Deutsches Windenergie- 
Institut (Germany)). Finnish Meteorological Inst., Helsinki (Finland). 
1992. (CONF-9202205-: International experts’ meeting on wind 
power in icing conditions, Hetta (Finland), 10-12 Feb 1992). In 
BOREAS - North wind - Pohjantuuli, 352p. Order Number 
DE94756656. Source: OSTI; NTIS. 

NEMO/JOULE Research Programme. 

Certifying wind turbines for cold and mountainous regions needs 
reliable procedures for the prediction of ice amount. It is pointed 
out that the certification rules of different countries show a wide 
scatter of possible ice built-up to be taken into consideration for the 
appropriate load cases. The basis for these regulations are mostly 
derived from standards for buildings. However, investigations con- 
cerning icing of wind turbines during operation at the DLR test site 
Ulrich Huetter Test Station in Southern Germany showed that real 
ice loads are of other quality. Thus, based on these experiences 
and on wind tunnel tests a proposal for simplified load assumptions 
for certification regulations has been worked out. 


15042 (NEI-Fl-220, pp. 88-103) Wind and turbulence struc- 
ture in mountainous areas in connection to wind energy 
research. Smedman, A.S. (Uppsala Univ. (Sweden). Dept. of Me- 
teorology). Finnish Meteorological Inst., Helsinki (Finland). 1992. 
(CONF-9202205-—: International experts’ meeting on wind power in 
icing conditions, Hetta (Finland), 10-12 Feb 1992). In BOREAS - 
North wind - Pohjantuuli, 352p. Order Number DE94756656. 
Source: OSTI; NTIS. 

NEMO/JOULE Research Programme. 

For large scale exploitation of wind energy it will be necessary to 
site wind turbines not only in flat coastal areas but perhaps also in 
mountainous areas. The combined effect of ‘flow over hill’ and 
roughness is discussed for two sites in the middle and in the north- 
ern parts of Sweden. The investigation shows that the difficulties to 
use simple models both for mean wind speed and turbulence inten- 
sities, are very much increased in cold areas with high mountains, 





15043 (NEI-FlI-220, pp. 114-119) Wind energy estimations 
in Swedish fijells. Krieg, R. (Swedish Meteorological and Hydro- 
logical Inst. (Sweden)). Finnish Meteorological Inst., Helsinki 
(Finland). 1992. (CONF-9202205—: International experts’ meeting 
on wind power in icing conditions, Hetta (Finland), 10-12 Feb 
1992). In BOREAS - North wind - Pohjantuuli. 352p. Order Num- 
ber DE94756656. Source: OSTI; NTIS. 

NEMO/JOULE Research Programme. 

Some wind energy estimations in the Swedish fjell area are pre- 
sented and compared with corresponding data from southern 
Sweden. These comparisons indicates that the wind energy re- 
sources in the fjells are of the same order of size as in the coastal 
areas in southern Sweden. However due to the topography there 
are great differences between different places in the alpine region, 


15044 (NEI-FF-220, pp. 179-187) Development of a wind 
turbine system for Antarctica. Kimura, Shigeo (Kanagawa Inst. 
of Technology (Japan)). Finnish Meteorological Inst., Helsinki (Fin- 
land). 1992. (CONF-9202205-: International experts’ meeting on 
wind power in icing conditions, Hetta (Finland), 10-12 Feb 1992). 
In BOREAS - North wind - Pohjantuuli. 352p. Order Number 
DE94756656. Source: OSTI; NTIS. 

NEMO/JOULE Research Programme. 

A wind turbine system to be utilized for producing electricity and 
heat for the research and daily activities at a observation station in 
Antarctica was newly developed. Based on the results of the inves- 
tigation of previous attempts of a wind turbine in Antarctica and the 
analysis of the meteorological data, several new concepts were de- 
rived for designing a new turbine system. They were actually 
validated by the wind tunnel test and the low temperature test. The 
wind turbine system was set up at Asuka observation camp in 
Antarctica in 1990 and the field test was started according to the 
prescribed test programs. 


15045 (NEI-Fl-220, pp. 188-192) Kola test station for wind 
turbines. Dobrovolski, V. (Moscow Aviation Inst., Moscow (Rus- 
sian Federation)); Minin, V. Finnish Meteorological Inst., Helsinki 
(Finland). 1992. (CONF-9202205-: International experts’ meeting 
on wind power in icing conditions, Hetta (Finland), 10-12 Feb 
1992). In BOREAS - North wind - Pohjantuuli. 352p. Order Num- 
ber DE94756656. Source: OSTI; NTIS. 

NEMO/JOULE Research Programme. 

Analysis is given of a test station for wind turbines which are sit- 
uated at Barentz Sea coast (Settlement Dalnie Zelentzi). The test 
region is characterized by annual average speed of 8.0 m/s with 
annual wind speeds of 10 ...12 m/s in winter time, annual gust 
speed up to 40 ...48 m/s, annual air temperature of 0 deg C, in- 
creased humidity and corrosion aggressiveness. Several types of 
wind turbines are now being tested at the station, 


15046 (NEI-F/+-220, pp. 193-202) Wind turbines in northern 
climates - Canadian experiences. Brothers, C. (Atlantic Wind 
Test Site (Canada)). Finnish Meteorological Inst., Helsinki (Finland). 
1992. (CONF-9202205—: International experts’ meeting on wind 
power in icing conditions, Hetta (Finland), 10-12 Feb 1992). In 
BOREAS - North wind - Pohjantuuli, 352p. Order Number 
DE94756656. Source: OSTI; NTIS. 

NEMO/JOULE Research Programme. 

This articie briefly discusses Canadian experiences with wind tur- 
bines in northern climates and summarizes special considerations 
for the deployment of wind turbine in remote northern areas, 


15047 (NEI-Fl-220, pp. 203-218) Wind loads in complex 
terrain. Madsen, P.H. (Risoe National Lab., Roskilde (Denmark). 
Dept. for Meteorology and Wind Energy. The Test Station for Wind 
Turbines). Finnish Meteorological Inst., Helsinki (Finland). 1992. 
(CONF-9202205-: International experts’ meeting on wind power in 
icing conditions, Hetta (Finland), 10-12 Feb 1992). In BOREAS - 
North wind - Pohjantuuli, 352p. Order Number DE94756656. 
Source: OSTI; NTIS. 

NEMO/JOULE Research Programme. 

The article describes measurements of wind conditions and 
loads on two wind turbines erected in complex terrain in the San 
Gorgonia Pass, California, one of them installed on the edge of the 
wind farm on a steep ridge and the other one inside the Alta Mesa 
wind farm. The wind turbines for the measurements were the 180 
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kW Danwin 23, - a typical Danish three bladed, stall controlled 
HAWT. The incoming flow field was measured using a mast 
instrumented at several heights with meteorological sensors. Simul- 
taneous measurements of the wind turbine response provided a 
basis for the evaluation of design loads. The wind climate in moun- 
tainous terrain and wind farms differs significantly from the natural 
wind in homogeneous terrain typical of e.g. Denmark. Special 
attention is therefore paid to the investigation of dynamic load- 
generating wind characteristics. such as turbulence, horizontal and 
vertical wind shear and changes in wind direction. The measured 
wind conditions are analyzed in relation to what is expected for the 
free flow in homogenous terrain. The sensitivity of the wind turbine 
loads to variations in the wind characteristics is discussed. The 
measured loads are presented as 10 minutes statistics and rain- 
flow counting. A comparison is made between the measured loads 
on the two turbines in San Gorgonia Pass and earlier measure- 
ments made at Risoe significant difference in the resulting lifetime 
accumulated load spectra is found. Further comparison with simple 
analytical formulae for load spectra used in the Danish standard for 
Loads and Safety of Wind turbines indicates that the differences in 
wind distribution and turbulence level account for most of the in- 
crease in accumulated fatigue loads. 


15048 (NEI-Fl-220, pp. 219-232) Icing test and rework of 
WECS for use on Lapland’s fiells. Boehmekel, G. (Tacke 
Windtechnikand, Rheine (Germany)); Peltola, E. Finnish Meteoro- 
logical Inst., Helsinki (Finland). 1992. (CONF-9202205-: 
International experts’ meeting on wind power in icing conditions, 
Hetta (Finland), 10-12 Feb 1992). In BOREAS - North wind - Poh- 
jantuuli. 352p. Order Number DE94756656. Source: OSTI; NTIS. 

NEMO/JOULE Research Programme. 

Lapland’s fells and highlands feature a notable wind power po- 
tential due to special meteorological circumstances. The wind 
power plants for these sites must be equipped with special means 
against icing and low temperatures. Possible additions are dis- 
cussed and icing events monitored on a small test machine are 
described and compared with general load assumptions. 


15049 (NEI-FI-220, pp. 233-237) Evaluating the effects of 
icing on wind turbines. Walsh, M. (Technical Research Centre of 
Finland, Espoo (Finland)). Finnish Meteorological Inst., Helsinki 
(Finland). 1992. (CONF-9202205—: International experts’ meeting 
on wind power in icing conditions, Hetta (Finland), 10-12 Feb 
1992). In BOREAS - North wind - Pohjantuuli. 352p. Order Num- 
ber DE94756656. Source: OSTI; NTIS. 

NEMO/JOULE Research Programme. 

Experiences relating to the operation of a WTG in arctic condi- 
tions on a Lapp fell are summarized. Aerodynamic and static 
effects of ice on WTGs are presented. Ice loading effects are ex- 
trapolated to a commercial size WTG. Static failure in extreme 
conditions is shown to be a possibility, although day to day opera- 
tional problems are likely to be mostly aerodynamic fouling. 


15050 (NEI-FI-220, pp. 281-283) Rime accretion on the 
fells. Tammelin, B. (Finnish Meteorological Inst., Helsinki (Fin- 
land)); Saentti, K. Finnish Meteorological Inst., Helsinki (Finland). 
1992. (CONF-9202205—: International experts’ meeting on wind 
power in icing conditions, Hetta (Finland), 10-12 Feb 1992). In 
BOREAS - North wind - Pohjantuuli, 352p. Order Number 
DE94756656. Source: OSTI; NTIS. 

NEMO/JOULE Research Programme. 

Short communication FINLAND/wind power; WIND TURBINES/ 
freezing; FINLAND; MOUNTAINS; POWER GENERATION; 
FREEZING; TURBINE BLADES; FROST 


15051 (NEI-FI-220, pp. 284-290) On the climate of the fells. 
Tammelin, B. (Finnish Meteorological inst., Helsinki (Finland)). 
Finnish Meteorological Inst., Helsinki (Finland). 1992. (CONF- 
9202205—: International experts’ meeting on wind power in icing 
conditions, Hetta (Finland), 10-12 Feb 1992). In BOREAS - North 
wind - Pohjantuuli. 352p. Order Number DE94756656. Source: 
OSTI; NTIS. 


NEMO/JOULE Research Programme. 

There is quite little statistical information of the climate of the hill 
areas in Finnish Lapland. It is known that the fell climate differs 
significantly from the conditions at the synoptic stations which are 
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typically situated on lowlands and airports. The conditions on the 
peaks of the fells may however cause new demands for the con- 
structions and materials of WECS as well as bring some limitations 
to the maintenance. 


15052 (RISO-R-722(EN)) Application of the wind atlas 
method to extremes of wind climatology. Abild, J. Risoe Na- 
tional Lab., Roskilde (Denmark). Meteorology and Wind Energy. 
Jan 1994. 174p. Order Number DE94756756. Source: OSTI; NTIS; 
Also available from Risoe Library, P.O. Box 49, DK-4000 Roskilde, 
Denmark. 

A terrain description model is established for the Risoe site 
through a WASP computation. Mean wind profiles for eight wind di- 
rection sectors are compared with the model boundary profiles. 
Wind data from the 72/76 m recording level of the Risoe mast are 
updated, including identification of missing and erroneous data. 
The wind atlas procedure ("the double extrapolation method”) is 
applied to extrapolate Risoe data to open-water conditions 10 m 
above mean sea level. Three different extreme value distributions 
are applied to the extrapolated stcrm data - two of which are 
based on the annual maximum (AM) method, and one on the 
peak-overthreshold (POT) method. T-year estimates including 
standard error estimates are provided. Finally, a verification is per- 
formed by comparing extrapolated storm data with corresponding 
measured wind data form the Dan and Gorm fields in the North 
Sea. A high correlation is found for severe storms from the west. A 
significantly lower correlation is found for moderate and easterly 
storms. (au) (29 tabs., 29 ills., 59 refs.) 


15053 (SAND-93-7015) A user’s manual for the program 
TRES4: Random vibration analysis of vertical-axis wind tur- 
bines in turbulent winds. Sandia National Labs., Albuquerque, 
NM (United States); Malcolm (David) Associates, Inc., Mississauga, 
ON (Canada). Mar 1994. 40p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. Order Num- 
ber DE94009012. Source: OSTI; NTIS; GPO Dep. 

TRES4 is a software package that works with the MSC/ 
NASTRAN finite element analysis code to conduct random vibra- 
tion analysis of vertical-axis wind turbines. The loads on the turbine 
are calculated in the time domain to retain the nonlinearities of 
stalled aerodynamic loadings. The loads are transformed into 
modal coordinates to reduce the number of degrees of freedom. 
Power spectra and cross spectra of the loads are calculated in the 
modal coordinate system. These loads are written in NASTRAN 
Bulk Data format to be read and applied in a random vibration 
analysis by NASTRAN. The resulting response is then transformed 
back to physical coordinates to facilitate user interpretation. 
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Refer also to citation(s) 14308, 14358, 14384, 14385, 14388, 
14396, 14438, 14439, 14440, 14955, 15070, 15721, 15771, 15774, 
15775, 15819, 16144 


15054 (DOE/CE/15508-T1) On-line mechanical tube clean- 
ing for steam electric power plants: Final report. Superior |.D. 
Tube Cleaners, Inc., Bellaire, TX (United States). 18 Feb 1994. 
49p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG0O1-91CE15508. Order Number DE94008259. Source: 
OSTI; NTIS; GPO Dep. 

In July 1991, Superior !.D. Tube Cleaners, Inc. (SIDTEC™) re- 
ceived a grant through the Department of Energy and the Energy 
Related Invention Program to conduct a long term demonstration of 
a proprietary technology for on-line mechanical condenser tube 
cleaning in thermal Power plants on open or once-through cooling 
water systems where the warmed condenser cooling water is dis- 
charged through a canal. The purpose of the demonstration was to 
confirm and establish the use of this mechanical method as an al- 
ternative to the application of chemical biocides in condenser 
cooling water for the control of biofouling, the growth of micro- 
organisms which can reduce a unit's operating efficiency. The 
SIDTEC on-line mechanical tube cleaner, the Rocket™, is used to 
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physically remove accumulated deposits on the water side of the 
main steam condenser, and the non-intrusive tube cleaner recov- 
ery system, the Skimmer™, is used to recover and recirculate tube 
cleaners. The periodic circulation of tube cleaners can maintain op- 
timum condenser cleanliness and improve unit heat rate. Thermal 
power plants which discharge condenser cooling water through a 
canal now have a viable alternative to the chemical treatment of 
condenser cooling water, whether the principal foulant is biofouling, 
chemical scaling, silting, or a combination of the three. At prices 
competitive with scale inhibitors, and a fraction of competing me- 
chanical systems, this technology is provided as a service requiring 
no capital investment; minimal retrofit modifications to plant struc- 
tures or equipment; can be installed and maintained without a unit 
shutdown; does not add any restrictions in the cooling water sys- 
tem; and is environmentally benign. 


15055 (DOE/CE/41026-1) Ultra-low emissions gas turbine 
combustion system program: Progress report, July 1, 1993- 
February 28, 1994. Talwar, M. Santa Barbara County Air Pollution 
Control District, Goleta, CA (United States). Feb 1994. 39p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-93CE41026. Order Number DE94009229. Source: OSTI:; 
NTIS; GPO Dep. 

The Santa Barbara County Air Pollution Control District (SB- 
CAPCD) has arranged a consortium to develop ultra-low emissions 
combustor technology applicable to gas turbines. The goal of the 
program is to develop and demonstrate a safe, efficient, and cost- 
effective method to meet a 9 ppmv NO, emission limit for gas 
turbines. Currently this emission limit can only be met with the se- 
lective catalytic reduction (SCR) technology (a post combustion 
cleanup process that is capital intensive and maintenance inten- 
sive). In coordination with a comprehensive technical advisory 
committee, SBCAPCD has evaluated different potential low emis- 
sions technologies and decided upon a lean premix approach to 
retrofit existing turbines and to integrate with new engines. This 
technology will provide a low cost alternative to the expensive 
controls and will substantially reduce NO, emissions from gas tur- 
bines. The design, fabrication and testing of the ultra-low NO, 
combustor system is currently being performed by Allison Gas Tur- 
bine Division, General Motors Corporation. This project continues 
to be overseen by a technical advisory committee to ensure timely 
and cost-effective product delivery. 


15056 (DOE/MC/23174—94/C0323) Coal-water slurry spray 
characteristics of an electronically-controlled accumulator fuel 
injection system. Caton, J.A. (Texas A and M Univ., College Sta- 
tion, TX (United States). Dept. of Mechanical Engineering); Payne, 
S.E.; Terracina, D.P.; Kihm, K.D. General Electric Co., Erie, PA 
(United States). [1993]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC21-88MC23174. (CONF- 
930124-5: 16. annual energy-sources technology conference and 
exhibition, Houston, TX (United States), 25 Jan - 4 feb 1993). Or- 
der Number DE94008977. Source: OSTI; NTIS; GPO Dep. 

Experiments have been complete to characterize coal-water 
slurry sprays from a electronically-controlled accumulator fuel injec- 
tion system of diesel engine. The sprays were injected into a 
pressurized chamber equipped with windows. High speed movies, 
fuel pressures and needle lifts were obtained as a function of time, 
orifice diameter, coal loading, gas density in the chamber, and ac- 
cumulator fuel pressure. For the base conditions 50% (by mass) 
coal loading, 0.4 mm diameter nozzle hole, coal-water slurry pres- 
sure of 82 MPa (12,000 psi), and a chamber density of 25 kg/m°, 
the break-up time was 0. 30 ms. An empirical correlation for both 
spray tip penetration and initial jet velocity was developed. For the 
conditions of this study, the spray tip penetration and initial jet ve- 
locity were 15% greater for coal-water slurry than for diesel fuel or 
water. Cone angles of the sprays were dependent on the operating 
conditions and fluid, as well as the time and locations of the mea- 
surement. The time-averaged cone angle for the base case 
conditions was 13.6°. Results of this study and the correlation are 
specific to the tested coal-water slurry and are not general for 
other coal-water slurry fuels. 


15057 (DOE/MC/26288-3688) [Sonic Enhanced Ash Ag- 
glomeration and Sulfur Capture]: [Quarterly technical progress 
report, September 27, 1993—January 2, 1994]. Manufacturing and 





Technology Conversion International, Inc., Columbia, MD (United 
States). [1993]. 60p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC21-89MC26288. (MTC!--10050- 
13). Order Number DE94008879. Source: OSTI; NTIS; GPO Dep. 
A major concern with the utilization of coal in directly fired gas 
turbines is the control of particulate emissions and reduction of sul- 
fur dioxide, and alkali vapor from combustion of coal, upstream of 
the gas turbine. The Sonic Enhanced Ash Agglomeration and Sul- 
fur Capture program focuses upon the application of an MTCl 
proprietary invention (Patent No. 5,197,399) for simultaneously 
enhancing sulfur capture and particulate agglomeration of the com- 
bustor effluent. This application can be adapted as either a “hot 
flue gas cleanup” subsystem for the current concepts for combus- 
tor islands or as an alternative primary pulse combustor island in 
which slagging, sulfur capture, particulate agglomeration and con- 
trol, and alkali gettering as well as NO, control processes become 
an integral part of the pulse combustion process. The goal of the 
program is to support the DOE mission in developing coal-fired 
combustion gas turbines. In particular, the MTCI proprietary pro- 
cess for bimodal ash agglomeration and simultaneous sulfur 
capture will be evaluated and developed. The technology embodi- 
ment of the invention provides for the use of standard grind, 
moderately beneficiated coal and WEM for firing the gas turbine 
with efficient sulfur capture and particulate emission control up- 
stream of the turbine. The process also accommodates injection of 
alkali gettering material if necessary. This is aimed at utilization of 
relatively inexpensive coal fuels, thus realizing the primary benefit 
being sought by direct firing of coal in such gas turbine systems. 


15058 (DOE/MC/27363-3649) CPC air-blown integrated 
gasification combined cycle project: Quarterly report, 
October—December 1992. Tampa Electric Co., FL (United States). 
Jan 1993. 59p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC21-91MC27363. Order Number 
DE94004070. Source: OSTI; NTIS; GPO Dep. 

The overall project cost and schedule. The combustion turbine 
commercial operation date is scheduled for 7/1/95 with the com- 
bined cycle commercial operation date of 7/1/96. A two year 
demonstration period will commence after IGCC commercial opera- 
tion. Details of costs on a total project and DOE Envelope basis 
along with detailed schedule components were covered. Major cost 
variances to date were discussed. The major variances this year 
relate to contracts which were anticipated to be finalized mid 1992 
but which are not executed. These include GEESI, the ASU and 
key vessels. Some of these contracts are almost in place and oth- 
ers are scheduled for the first quarter 1993. Numerous project 
specifications, process flow diagrams, piping and instrument dia- 
grams and other drawings have been reviewed and approved as 
part of the preliminary engineering process. 


15059 
cation combined cycle demonstration project: Quarterly 
report, April 1—June 30, 1993. Feher, G.; Schmid, M. TAMCO 
Power Partners, Williamsport, PA (United States). Sep 1993. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC21-983MC29444. Order Number DE94004073. Source: 
OSTI; NTIS; GPO Dep. 

The quarterly technical progress report for the period ending June 
30, 1993, summarizes the work done to date by Tampella Power 
Corporation and Enviropower, Inc. Enviropower Inc.'s efforts were 
concentrated on the Toms Creek PDS (Preliminary Design and 
Studies). Tampella Power Corporation’s efforts were concentrated 
on site specific heat and material balances to provide the basis for 
evaluating alternate locations for the Project. Enviropower, Inc. is 
nearing completion of the PDS (Preliminary Design and Studies). 
The status of the design of the equipment for the Gasifier Island, 
not covered in the previous technical progress report, is given. 


(DOE/MC/29444-3653) Toms Creek integrated gasifi- 


15060 (DOE/MC/30247-3681) Advanced Turbine Systems 
program conceptual design and product development: Task 2: 
Information required for the National Environmental Policy 
Act. Westinghouse Electric Corp., Orlando, FL (United States). 
Nov 1993. 53p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC21-93MC30247. Order Number 
DE94004094. Source: OSTI; NTIS; GPO; GPO Dep. 
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In cooperation with the US Department of Energy’s Morgantown 
Energy Technology Center. under contract DE-AC21-93MC30247, 
a Westinghouse Electric led team is working on a 10-year, four- 
phase Advanced Turbine Systems (ATS) program to develop the 
technology required to provide a significant increase in natural 
gas-fired combined cycle power generation plant efficiency. Envi- 
ronmental performance is to be enhanced, and busbar energy 
costs are to be 10% less than those of current state-of-the-art- 
turbines. In Phase Il of the ATS program, the objective is to 
develop the conceptual design of this innovative natural-gas-fired 
advanced turbine system (GFATS) which, in combination with 
increased firing temperature (>2600°F), increased component effi- 
ciencies, and reduced cooling air usage, has the potential of 
achieving a lower heating value (LHV) piant efficiency in excess of 
60%. Other program goals include providing flexibility to burn both 
natural gas and coal-derived fuels, holding water consumption to 
levels consistent with cost and efficiency goals, and having 
improved environmental performance. Phase II also includes devel- 
opment of an integrated plan to commercialize a GFATS by the 
year 2000, and initiation of R&D on engine components critical to 
the success of the plan. Figure 1 is the summary program sched- 
ule for Task 8; Design and Test of Critical Components. 


15061 (DOE/PC/91155-T5) Coakfired high performance 
power generating system: Quarterly progress report, July 1, 
1993-September 30, 1993. United Technologies Research Center, 
East Hartford, CT (United States). [1993]. 45p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
92PC91155. Order Number DE94008714. Source: OSTI; NTIS; 
GPO Dep. 

This report covers work carried out under Task 3, Preliminary 
Research and Development, and Task 4, Commercial Generating 
Plant Design, under contract DE-AC22-92PC91155, “Engineering 
Development of a Coal Fired High Performance Power Generation 
System” between DOE Pittsburgh Energy Technology Center and 
United Technologies Research Center. The goals of the program 
are to develop a coal-fired high performance power generation sys- 
tem (HIPPS) by the year 2000 that is capable of >47% thermal 
efficiency; NO,, SOx, and particulates < 25% NSPS; cost > 65% 
of heat input; and all solid wastes benign. The report discusses 
progress in cycle analysis, chemical reactor modeling, ash deposi- 
tion rate calculations for HITAF (high temperature advanced 
furnace) convective air heater, air heater materials, and deposit ini- 
tiation and growth on ceramic substrates. 


15062 (DOE/PC/92159-T4) Engineering development of ad- 
vanced coal-fired low-emission boiler system: Technical 
progress report No. 3, April—June 1993. Combustion Engineer- 
ing, Inc., Windsor, CT (United States). 14 Jan 1994. 25p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-92PC92159. Order Number DE94008370. Source: 
OSTI; NTIS; GPO Dep. 

The “Draft Design Uncertainties Analysis” was submitted June 
18, 1993. The purpose of the Design Uncertainties Analysis was to 
identify key design uncertainties of the subsystem technologies that 
were described in the Concept Selection Report. The analysis 
builds directly on analysis of the subsystems, as identified in the 
Concept Selection Report, and serves as a prerequisite for the 
preparation of the R, D&T Plan — Task 4. Analysis of the subsys- 
tem technologies showed that uncertainties exist in each of the 
following major subsystems: 1. Low NO, Firing Subsystem; 2. 
Coal Reburn Subsystem; 3. High Temperature SNCR; 4. Particu- 
late Control Subsystem; 5. SO2 Control Subsystem; 6. Particulate/ 
NO,SO, Control Subsystem; 7. Fly Ash Management System; 8. 
Control System and; 9. Boiler. Each of the subsystems and the 
boiler are briefly described in the body of the report to identify roles 
in the overall, integrated system. Design uncertainties within each 
subsystem are listed in the order of their importance. Recommen- 
dations are given for how the uncertainties can be addressed and, 
finally, a preliminary estimate provided for the resources required 
to implement the recommendations. 


15063 (DOE/PC/92196-T2) Feasibility study for an ad- 
vanced coal fired heat exchanger/gas turbine topping cycle for 
a high efficiency power plant: Final report. Solomon, P.R.; 
Zhao, Y.; Pines, D.; Buggein, R.C.; Shamroth, S.J. Advanced Fuel 
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Research, Inc., East Hartford, CT (United States). Nov 1993. 71p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-92PC92196. Order Number DE94008709. Source: 
OSTI; NTIS; GPO Dep. 

Significant improvements in efficiency for the conversion of coal 
into electricity can be achieved by cycles which employ a high tem- 
perature gas turbine topping cycle. The objective of this project is 
the development of an externally fired gas turbine system. The 
project computationally tested a new concept for a High Tempera- 
ture Advanced Furnace (HITAF) and high temperature heat 
exchanger with a proprietary design to reduce the problems associ- 
ated with the harsh coal environment. The program addressed two 
key technology issues: (1) the HITAF/heat exchanger heat transfer 
through a 2-D computer analysis of the HITAF configuration; (2) 3-D 
Computational Fiuid Dynamics (CFD) model application to simulate 
the exclusion of particles and corrosive gases from the heat ex- 
changer surface. The basic concept of this new combustor design 
was verified through the 2D and 3D modeling. It demonstrated that 
the corrosion and erosion of the exchanger material caused by coal 
and ash particles can be largely reduced by employing a specially 
designed firing scheme. It also suggested that a proper combustion 
geometry design is necessary to maximize the cleaning effect. 


15064 (SVF-490) Viewpoints on limit values for water 
chemistry at pressures up to 80 bar. Bauer, T. (AaF Energikon- 
sult AB (Sweden)). Stiftelsen foer Vaermeteknisk Forskning, 
Stockholm (Sweden). Nov 1993. 28p. (in Swedish). Project 
Vaermeforsk-K7-905. Order Number DE94756532. Source: OSTI; 
NTIS. 

Today's limit values for pliant water chemistry are from a general 
point of view and for a specific boiler pressure. The purpose of this 
publication is to initiate a discussion about how and when the limit 
values are to be used and what limit value you should choose in 
every single plant. An increased use of demineralization plants in- 
stead of only softening the water gives effects for the boiler water 
quality. The blow down grade decreases and the boiler water con- 
centration increases. This leads to a change in the ion balance in 
the boiler water. The hydroxide ion together with the sodium ion 
can, if they are dominating, cause alkaline stress corrosion. There 
are also aspects of the building of a magnetite layer in the boiler 
where the importance of the anion content, chlorides and sul- 
phates, is discussed. Unfortunately, the basic data are too few to 
get a clear answer. The detection limits for analysis of hardness for 
instance, can result in that smaller leakages to the condensate are 
difficult to discover. Leakages with a small amount of hardness to 
the condensate can give rise to difficulties by causing deposits in 
the boiler. This is caused by the high up-concentration factor. The 
pH-value in the steam condensate cycle as well as in the boiler 


water has probably a bigger influence on the corrosion than we re- 
alize today. 


15065 (SVF-495) The effect of improved preparation of 
makeup water at plants with boiler pressure < 50 bar, and the 
influence on costs and the environment. Persson, F. (FP Ma- 
VaTeknik och Konsult AB, Jaerfaella (Sweden)). Stiftelsen foer 
Vaermeteknisk Forskning, Stockholm (Sweden). Jan 1994. 69p. (in 
Swedish). Order Number DE94756513. Source: OSTI; NTIS. 

In sweden softening is normally used to produce make up water 
at boiler plants with pressure under 50 bars. Demineralization with 
ion exchanger has often been to expensive at this type of plants. 
During the last 10 years new types of membranes for demineral- 
ization with RO (versed osmosis) has been introduced. This 
membranes have higher salt rejection, better operating data and 
are also cheaper than earlier membranes. In this report investment 
and operating costs for demineralization with RO and ion ex- 
changer have been calculated. Investment costs are including 
buildings considerably lower for RO than for ion exchange plants. 
This will be valid for both big and small plants. Operation costs at 
both types of plants depend on how the plant is built and the size 
of the plant. For RO operation costs are mainly for membranes, 
electricity and water and for ion exchanger plants for acid and 
caustic, ion exchangers and water. Maintenance costs are for both 
types of plants difficult to say but are lower for RO than for ion ex- 
changer plants. In the special case the operating costs often will 
be on the same level for RO and for ion exchanger plants. At a 
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number of operating plants investment and operation costs for in- 
stallation of RO have been calculated. Softening of the make up 
water has here been changed with RO. 20-40% of the investment 
cost will be saved per year. Maintenance costs will also be de- 
creased as weil as reliability in operation will be increased. The 
benefit in both this considerations ought to be substantial. 


2002 Waste Management 


Refer also to citation(s) 14288, 14304, 14306, 14412, 14414, 
14435, 14441, 15057, 15831, 15969, 16052, 16502 

15066 (ANL/ES/CP-80925) Tests of stability on waste pro- 
duced in pilot plant testing using ferrous-EDTA and 
magnesium-enhanced lime for combined SO./NO, removal. 
Mendelsohn, M.H.; Livengood, C.D. Argonne National Lab., IL 
(United States). [1994]. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
940442-1: Conference on the management of high sulfur coal 
combustion residues, Springfield, IL (United States), 5-7 Apr 1994). 
Order Number DE94007644. Source: OSTI; NTIS; GPO Dep. 

A pilot-plant-scale study of combined sulfur dioxide/nitrogen ox- 
ides (SO2/NO,) removal has been performed by the Dravo Lime 
Company at the Cincinnati Gas and Electric Company’s Miami Fort 
Station in North Bend, Ohio. This study used Dravo’s patented 
Thiosorbic® lime process, utilizing a magnesium-enhanced lime, 
along with Argonne National Laboratory's (ANL's) patented AR- 
GONOX metal-chelate additive, ferrous-ethylenediaminetetraacetic 
acid (Fe-EDTA). For approximately nine months, scrubbing tests 
were carried out, and waste samples were collected. Waste testing 
at ANL involved two types of long-term chemical stability experi- 
ments. In one experiment, the gas-phase composition above 
several different samples was studied by mass spectrometry over a 
period of about 22 months. Significant changes were noted for oxy- 
gen (Oz), carbon dioxide (CO2), and hydrogen sulfide (H2S) gases. 
The other experiment involved solid-phase leaching using the Toxi- 
city Characteristic Leaching Procedure (TCLP). Samples were 
stored for up to 14 months before leaching. Then each leachate 
was tested for total Kjeldahl nitrogen and for some nitrogen- 
containing species. Total leachable nitrogen was found to stabilize 
after about the first seven months of storage. 


15067 (BEWAG-TB-9108) Exhaust emissions depending 
on the use of different fossil fuels on a feed grate produced 
by the GEKO company at the Friedrichshagen heating station 
of the EBAG. Berliner Kraft- und Licht (BEWAG)-AG, Berlin (Ger- 
many). Oct 1991. 31p. (In German). Order Number DE94761377. 
Source: OSTI; NTIS (US Sales Only). 

The emission reduction achieved by the retrofitting of the grate 
system (50% sulfur dioxide reduction) was not in line with the re- 
quirements of the Clean Air Technical Code. The higher burn-up 
rate of the fuel was to facilitate a more economical use of cost- 
effective fossil fuels to generate steam. For the purpose of 
evaluating the emissions of different coal types, measurements 
were performed. It was found that by a specific use of low-sulfur 
brown coal the maximum value prescribed in the Clean Air Techni- 
cal Code was not exceeded. in order to bring the carbon monoxide 
content below the limit of the Clean Air Technical Code, an autom- 
atization of the boiler operation is recommended. (BBR) 


15068 (CRIE-U-93008) Method for predicting the effects of 
sea area land reclamation of coal ash on the surrounding en- 
vironment.: Verification of leaching and migration of trace 
elements by lysimeter experiment. Igarashi, T. (Central 
Research Institute of Electric Power Industry, Tokyo (Japan)); Shi- 
mogaki, H. Central Research Inst. of Electric Power Industry, 
Abiko, Chiba (Japan). Jun 1993. 26p. (In Japanese). Order Num- 
ber DE94757273. Source: OSTI; NTIS; Available from Central 
Research Inst. of Electric Power Industry, 1-6-1, Ote-machi, 
Chiyoda-ku, Tokyo, Japan. 

A lysimeter experiment simulating sea area land reclamation of 
coal ash was carried out, and a method for predicting leaching and 
migration behaviors of trace elements was discussed. The large 
lysimeter testing equipment consists of a steel vessel with a length 
of 5 m, a width of 1.5 m and a depth of 2.5 m. A sand layer with a 





thickness of 80 cm was provided on the bottom; steel piles were 
driven to a height half of the sand layer at the center as a water 
shielding structure; flyash was filled to a thickness of 80 cm up- 
stream the piles; and a 40-cm thick loam layer was provided as a 
cover soil. The test had artificial sea water flown from upper 
stream; seeping water sampled at each layer; and analyzed to 
acquire leaching and migration data for trace elements from the fly- 
ash. As a result, it was indicated that leaching of chromium from 
the flyash can be expressed by the non-steady, two-component 
leaching model similar to the case of on-shore reclamation. Analy- 
sis of chromium migration resulted in chromium flowing into the 
sea area through the sand layer in the close vicinity of the piles as 
the water shielding structure. The result corresponds well to the 
test result. 4 refs., 17 figs., 7 tabs. 


15069 (DOE/EIA-0582) Electric Utility Phase | Acid Rain 
Compliance Strategies for the Clean Air Act Amendments of 
1990. USDOE Energy Information Administration, Washington, DC 
(United States). Office of Coal, Nuclear, Electric and Alternate Fu- 
els. Mar 1994. 120p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE94009536. Source: OSTI; NTIS; 
GPO; GPO Dep. 

The purpose of this report is to provide information on strategies 
electric utilities are using to comply with Phase | of the Clean Air 
Act Amendments of 1990 and estimates of the costs of selected 
utilities for compliance. Compliance strategies are discussed in- 
cluding technological considerations and costs for the six main 
strategies: (1) fuel switching and/or blending; (2) obtaining addi- 
tional allowances; (3) installing flue gas desulfurization equipment 
(scrubbers); (4) using previously implemented controls; (5) retiring 
facilities; and (6) boiler repowering. Impacts on coal demand and 
supply are also examined. 


15070 (DOE/FE-0291) Clean Coal Technology: The invest- 
ment pays off. USDOE Assistant Secretary for Fossil Energy, 
Washington, DC (United States). Jan 1994. 20p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE94008697. Source: OSTI; NTIS; GPO Dep. 

Begun in 1986, the Clean Coal Technology Program was the 
most ambitious joint government-industry initiative ever undertaken 
to develop environmental solutions for the Nation’s abundant coal 
resources. The program’s goal: to apply the best, most innovative 
technology emerging from the world’s engineering labs to improve 
the environmental acceptability of coal. Today the Federal Govern- 
ment through the US Department of Energy, has invested nearly 
$2.5 billion to this initiative. Private companies and several States 
have more than matched this amount, contributing more than $4 
billion. The result is 45 first-of-a-kind demonstration projects in 21 
States. Data from these projects are now coming in. Companies 
are gaining experience in operating advanced pollution control and 
clean power generating technologies. Air emissions are being re- 
duced. Technology vendors are beginning to receive orders. And 
the Nation is beginning to see the payoffs of its investment. This 
booklet describes some of the achievements now being recorded 
by the Clean Coal Technology demonstration projects. As of the 
end of 1993, 23 projects were either in operation or had completed 
their test runs. Another 13 are scheduled to come-on-line in 1994— 
1995. The drawing board designs of the 1980s are today becoming 
the concrete and steel of a new generation of environmentally 
clean, coal-fired energy plants. And because of the Nation’s invest- 


ment in clean coal technology, our view of tomorrow is beginning 
to look clearer. 


15071 


(DOE/MC/23167-3684) Advanced coal-fueled gas 
turbine systems: Technical progress report, July-September 
1991. Westinghouse Electric Corp., Orlando, FL (United States). 6 
Nov 1991. 16p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract AC21-86MC23167. 
DE94008630. Source: OSTI; NTIS; GPO Dep. 
Five slagging combustor tests (CR1-2 through CR1-6) were con- 
ducted. Since integrating the slagging cyclone separator into the 
combustor system, noticeable quantities of char have been col- 
lected in the cyclone slag bucket and detected in the exhaust 
gases. The primary purpose of the CR1-X series of tests was to 
quantify the amount of char produced by the subscale slagging 
combustor system. The secondary purpose of this test series was 


Order Number 
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to quantify the slag separation efficiency of the curved body impact 
separator and to acquire more information on the operation of the 
slagging cyclone separator. Test CR1-1 was conducted with a fully 
configured system, i.e., the curved body impact separator, slag tap 
bath, and slagging cyclone were installed. The CR1-1 data consti- 
tutes a baseline for the char production problem. For test CR1-2, 
the curved body impact separator and slag tap were removed and 
the centerbody impact separator was installed. This was done to 
recheck the relative influence of the curved body impact separator 
and slag tap bath on char production; also, to acquire additional 
data on the slag collection efficiency of the centerbody impact sep- 
arator and slagging cyclone. The latter was used for deducing 
accurately the collection efficiency of the curved body impact sepa- 
rator. Qualitatively, the results of test CR1-2 suggested that the 
curved body impact separator and slag tap bath components do 
not influence char production significantly. The efficiency of the 
centerbody impact separator was determined to be about 90%, 
which is consistent with previous measurements. 


15072 (DOE/MC/24022-3654) Long-term durability testing 
of ceramic cross-flow filter: Final report, September 29, 1987- 
December 31, 1992. Lippert, T.E.; Smeltzer, E.E.; Alvin, M.A.; 
Bachovchin, D.M. Westinghouse Electric Corp., Pittsburgh, PA 
(United States). Science and Technology Center. Aug 1993. 551p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-87MC24022. Order Number DE94004074. Source: 
OSTI; NTIS; GPO Dep. 

Long term durability testing of the cross flow filter is described. 
Two high temperature, high pressure test facilities were built and 
operated. The facilities were designed to simulate dirty gas envi- 
ronments typical of Pressurized Fluidized Bed Combustion (PFBC) 
and coal gasification. Details of the design and operation of the 
test facilities and filter testing results are described. 


15073 (DOE/MC/24257-3705) Integrated Low Emissions 
Cleanup system for direct coal fueled turbines (moving bed, 
fluid bed contactor/ceramic filter): Twenty-fifth quarterly re- 
port, October-December 1993. Newby, R.A; Alvin, M.A.; 
Bachovehin, D.M.; Yang, W.C.; Smeltzer, E.E.; Lippert, T.E. West- 
inghouse Electric Corp., Pittsburgh, PA (United States). Science 
and Technology Center. [1993]. 58p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC21-87MC24257. 
Order Number DE94008885. Source: OSTI; NTIS; GPO Dep. 

The United States Department of Energy, Morgantown Energy 
Research Center (DOE/METC), is sponsoring the development of 
direct coal-fired turbine power plants as part of their Heat Engines 
program. A major technical challenge remaining for the develop- 
ment of the direct coal-fired turbine is high-temperature combustion 
gas cleaning to meet environmental standards for sulfur oxides and 
particulate emissions, as well as to provide acceptable turbine life. 
The Westinghouse Electric Corporation, Science & Technology 
Center, is evaluating two Integrated Low Emissions Cleanup (ILEC) 
concepts that have been reconfigured to meet this technical 
challenge: a baseline ceramic barrier filter ILEC concept, and a flu- 
idized bed ILEC concept. These ILEC concepts simultaneously 
control sulfur, particulate, and alkali contaminants in the high- 
pressure combustion gases at turbine inlet temperatures up to 
2300°F. This document reports the status of a program in the 
twenty-fifth quarter to develop this ILEC technology for direct coal- 
fired turbine power plants. 


15074 (DOE/MC/26042-3709) PFBC HGCU Test Facility: 
Fourth quarterly technical progress report, [October-December 
1993}. American Electric Power Service Corp., Columbus, OH 
(United States). Jan 1994. 157p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FC21-89MC26042. Order 
Number DE94009932. Source: OSTI; NTIS; GPO Dep. 

The APF was shut down on September 23, 1993 and no opera- 
tion was performed during this quarter. This report summarizes 
inspection, candle reinstallation, retrofit and accelerometer testing 
conducted during this three month outage. 


15075 (DOE/MC/28162-3682) Coolside waste management 
research: Annual technical progress report, October 1992- 
September 1993. Kentucky Univ., Lexington, KY (United States). 
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Center for Applied Energy Research; Kentucky Transportation Cen- 
ter, Lexington, KY (United States). Oct 1993. 178p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC21- 
91MC28162. Order Number DE94008886. Source: OSTI; NTIS; 
GPO Dep. 

The composition (major, minor and trace elements) of approxi- 
mately 400 Coolside waste samples form the Edgewater Coolside 
demonstration and CONSOL pilot plant tests are summarized and 
tabulated in this report. The composition changes in the waste 
samples collected during the Edgewater Coolside demonstration 
can be correlated with the processing variables and operation con- 
ditions. A study was conducted that focused on the formation 
mechanism of ettringite crystals in FGD waste materials since they 
were observed to form in Coolside, FBC, and AFBC derived 
wastes. The degree of swelling in FGD-derived waste can be cor- 
related to the amounts of ettringite crystals present. Reactions 
controlling the formation, composition and disintegration of ettrin- 
gite are critical in determining the overall stability and strength of 
cements and concretes derived from dry-flue gas desulfurization 
wastes. Since these wastes consist of fly ash, along with, CaSOz, 
and CaSO, and unreacted Ca(OH)>, the sulfites and sulfates react 
with the Ca(OH). along with the glassy aluminosilicates in the fly 
ash to form calcium sulfo-aluminate minerals. Ettringite, the most 
important of these, is the main contributor to the compressive 
strength development of the FGD waste mixtures. However, exces- 
sive ettringite formation causes swelling which often leads to 
destructive crack formation. It has been shown that the quantity of 
ettringite formed and compressive strength of the FGD waste mix- 
tures reach a maximum until ettringite begins to disintegrate. 
Because the formation mechanisms of ettringite are not entirely un- 
derstood, swelling in FGD derived products is difficult to predict. 


15076 (DOE/PC/79796—-T35) Enhancing the use of coals by 
gas reburning-sorbent injection: Quarterly report No. 25, Octo- 
ber 1—December 31, 1993. Energy and Environmental Research 
Corp., Irvine, CA (United States). 21 Jan 1994. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC22- 
87PC79796. Order Number DE94008720. Source: OSTI; NTIS; 
GPO Dep. 

The objective of this project is to evaluate and demonstrate a 
cost effective emission control technology for acid rain precursors, 
oxides of nitrogen (NO,) and sulfur (SO,), on two coal fired utility 
boilers in Illinois. The units selected are representative of pre- 
NSPS design practices: tangential and cyclone fired. Work on a 
third unit, wall fired, has been stopped because of funding limita- 
tions. The specific objectives are to demonstrate reduction of 60 
percent in NO, and 50 percent in SO, emissions, by a combination 
of two developed technologies, gas reburning (GR) and sorbent in- 
jection (SI). This project is conducted in three phases at each site: 
(1) Design and Permitting, (2) Construction and Startup, and (3) 
Operation, Data Collection, Reporting and Disposition. Phases 1 
and 2 have been completed and Phase 3 is now in progress at 
both sites. A description of the project and status of the tasks are 
summarized. 


15077 (DOE/PC/89657-T2) Passamaquoddy Innovative 
Clean Coal Technology Program: Public design report. 
Passamaquoddy Tribe, Thomaston, ME (United States). Pas- 
samaquoddy Technology. Aug 1993. 65p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC22-90PC89657. 
Order Number DE94008316. Source: OSTI; NTIS; GPO Dep. 

The Passamaquoddy Technology Recovery Scrubber™ was 
conceived and developed specifically to address two problems ex- 
perienced by the Dragon cement plant; meeting increasingly 
stringent gas emission limits for sulfur dioxide, and disposing of 
kiln dust, containing alkali oxides, which had to be wasted in order 
to avoid kiln operating and product quality problems. The idea in- 
volved making the kiln dust into a slurry in order to leach out the 
species (primarily potassium and sulfur) which rendered it unac- 
ceptable for return to kiln feed. This slurry, the liquid part of which 
is an alkaline solution, acts as a scrubbing reagent for SO in the 
flue gas while COz in the gas serves to precipitate soluble calcium 
and release sulfate for combination with the potassium. The effect 
of the process is to scrub SO. from kiln flue gas, extract the 
volatile species from the dust allowing it to be returned to the kiln, 
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and yield a leachate comprising potassium sulfate which can be 
crystallized (using heat recovered from the flue gas) and sold as 
fertilizer. Apart from widespread application in the cement industry, 
it was evident that, if the process could be demonstrated, its poten- 
tial would extend to any plant burning fossil fuel where an alkaline 
waste either occurs intrinsically or can be juxtaposed. Obvious can- 
didates appeared to include the pulp and paper industry and waste 
incineration. The chemistry was proved in a 1/100th scale pilot 
plant using actual kiln dust and a slip stream of kiln gas. A full 
scale demonstration installation was commissioned in 1989 by 
CDN (USA), the owners of the Dragon plant with the financial sup- 
port of the US Department of Energy under its innovative Clean 
Coal Technology Program. 


15078 (DOE/PC/903038-13) Anion-exchange resin-based 
desulfurization process: Final report. Sheth, A.C.; Dharma- 
purikar, R.; Strevel, S.D. Tennessee Univ., Tullahoma, TN (United 
States). Space Inst. Jan 1994. 175p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-90PC90309. 
Order Number DE94008710. Source: OSTI; NTIS; GPO Dep. 

The following investigations were performed: (1) batch mode 
screening of eleven(11) commercially available resins and selection 
of three candidate resins for further evaluation in a fixed-bed setup. 
(2) Process variables study using three candidate resins in the 
fixed-bed setup and selection of the “best” resin for process eco- 
nomics development. (3) Exhaustion efficiency and _ solution 
concentration were found to be inversely related necessitating a 
trade-off between the resin cost versus the cost of evaporatior/ 
concentration of ensuing effluents. (4) Higher concentration of the 
HCO,;~- form of active sites over less active CO3°- form of sites in 
the resin was believed to be the main reason for the observed in- 
crease in the equilibrium capacity of the resin at an elevated static 
COz-pressure. This Increase in capacity was found to level off 
around 80~-120 psig range. The increase in COz-pressure, how- 
ever, did not appear to affect the overall ion-exchange kinetics. (5) 
In the fixed-bed mode, the solution concentration was found to af- 
fect the equilibrium capacity of candidate resins. Their relationship 
was well satisfied by the Langmuir type non-linear equilibrium 
isotherm. Alternatively, the effect of solution concentration on over- 
all ion-exchange kinetics varied from resin to resin. (6) Product 
inhibition effect on the resin was observed as an initial increase fol- 
lowed by a significant decrease in the resin’s equilibrium capacity 
for SO4*- as the HCO3—/SO,42- molar ratio in the solution was in- 
creased from 0 to 1.0. This ratio, however, did not affect the 
overall ion-exchange kinetics. 


15079 (DOE/PC/90548-T10) LIFAC Sorbent Injection Desul- 
furization Demonstration Project: Quarterly report No. 11, 
Apri-June 1993. LIFAC North America, Inc., Pittsburgh, PA 
(United States); ICF Kaiser Engineers, Inc., Pittsburgh, PA (United 
States); Tampella Power, Marietta, GA (United States). [1993]. 14p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC22-91PC90548. Order Number DE94004549. Source: 
OSTI; NTIS; GPO Dep. 

The LIFAC technology has similarities to other sorbent injection 
technologies using humidification, but employs a unique patented 
vertical reaction chamber located down-stream of the boiler to facil- 
itate and a 220 MW coal-fired boiler located at Kristiinankaupunki. 
At this facility, a slipstream (5000 SCFM) containing the calcined 
limestone was used to test a small-scale activation reactor (2.5 
MW) in which the gas was humidified. Reactor residence times of 
3 to 12 seconds resulted in SOz removal rates up to 84%. Addi- 
tional LIFAC pilot-scale tests were conducted at the 8 MW 
(thermal) level at the Neste Kulloo combustion laboratory to de- 
velop the relationships between the important operating and design 
parameters. Polish low-sulfur coal was burned to achieve 84% S02 
removal. In 1986, full-scale testing of LIFAC was conducted at Ima- 
tran Voima’s Inkoo power plant on a 250 MW utility boiler. An 
activation chamber was built to treat a flue gas stream represent- 
ing about 70 MW. Even though the boiler was 250 MW, the 70 
MW stream represented about one-half of the flue gas feeding one 
of the plant’s two ESP'’s (i.e., each ESP receives a 125 MW gas 
stream). This boiler used a 1.5% sulfur coal and sulfur removal 
was initially 61%. By late 1987, SO2 removal rates had improved 
to 76%. in 1988, a LIFAC activation reactor was added to treat an 





additional 125 MW -— i.e., an entire flue gas/ESP stream-worth of 
flue gas from this same boiler. This newer activation reactor is 
achieving 7580% SOz removal with Ca:S ratios between 2:1 and 
2.5:1. In 1988, the first tests using high-sulfur US coals were run at 
the pilot scale at the Neste Kulloo Research Center, using a Pitts- 
burgh No. 8 coal containing 3% sulfur. SO2 removal rates of 77% 
were achieved at a Ca:S ratio of 2:1. This LIFAC demonstration 
project will be conducted on a 60 MW boiler burning high-sulfur US 
coals to demonstrate the commercial application of the LIFAC pro- 
cess to US utilities. 


15080 (DOE/PC/91293-9) Direct catalytic decomposition of 
nitric oxide: Quarterly technical progress report No. 9, 
October-December 1993. Flytzani-Stephanopoulos, M.; Sarofim, 
A.F.; Zhang, Yanping; Sun, Tao. Massachusetts Inst. of Tech., 
Cambridge, MA (United States). Dept. of Chemical Engineering. 
[1993]. 14p. Sponsored by USDOE, Washington, DC (United 
States) DOE Contract FG22-91PC91298. Order Number 
DE94008323. Source: OSTI; NTIS; GPO Dep. 

This project investigates a suitable catalyst system for the direct 
nitric oxide decomposition in post-combustion gas streams. This 
process does not use a reductant, such as the ammonia used in 
the Selective Catalytic Reduction (SCR) of NO, to nitrogen. There- 
fore, it is a greatly simplified process basically involving passing 
the flue gas through a catalytic converter. A systematic study of 
water vapor effects on the structure and Cu*+ ion exchange capac- 
ity of parent ZSM-5 zeolites and on the catalytic activity of the 
Cu-ZSM-5 and metal ion (mg*+ and Ce%+) modified Cu-ZSM-5 cat- 
alysts for NO decomposition has been performed during this 
quarter. Mg** and Ce* cocations in copper ion-exchanged ZSM-5 
zeolites display a positive effect on the decomposition of nitric ox- 
ide to nitrogen and oxygen. The catalytic activity of a Cu-ZSM-5 
catalyst was examined after it was exposed to different inert and 
oxygen-containing gas streams. The results show that the steady- 
state catalyst activity is not sensitive to three treatments. 


15081 (DOE/PC/91338-T6) High SO removal efficiency 
testing: Technical progress report, October-December 1993. 
Blythe, G. Radian Corp., Austin, TX (United States). 19 Jan 1994. 
46p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-92PC91338. Order Number DE94008716. Source: 
OSTI; NTIS; GPO Dep. 

This document provides a discussion of the technical progress 
on DOE/PETC project number DE-AC22-92PC91338, “High Effi- 
ciency SQ Removal Testing”, for the time period 1 October through 
31 December 1993. The project involves testing at six full-scale 
utility flue gas desulfurization (FGD) systems to evaluate low capi- 
tal cost upgrades that may allow these systems to achieve up to 
98% SOz removal efficiency. The upgrades to be evaluated mostly 
involve using additives in the FGD systems. The “base” project in- 
volved testing at the Tampa Electric Company Big Bend station. All 
five potential options to the base program have been exercised by 
DOE, involving testing at the Hoosier Energy Merom Station (Op- 
tion 1), the Southwestern Electric Power Company Pirkey Station 
(Option 11), the PS! Energy Gibson Station (Option ill), the 
Duquesne Light Elrama Station (Option IV) and the New York State 
Electric and Gas Company Kintigh Station (Option V). As of De- 
cember 1993, testing has been completed for the base project and 
for Options | and Il, has begun but is only partly completed for Op- 
tions Ill and IV, and has not yet begun for Option V. The remainder 
of this document is divided into four sections. Section 2, Project 
Summary, provides a brief overview of the status of technical ef- 
forts on this project. Section 3, Results, summarizes the outcome 
from these technical efforts during the quarter. Results for each 
site for which there were significant technical efforts are discussed 
in separate subsections. In Section 4, Plans for the Next Reporting 
Period, an overview is provided of the technical efforts that are 
anticipated for the first quarter of calendar year 1994. Section 5 in- 
cludes a brief acknowledgment. 


15082 (DOE/PC/92521—-T111) Novel technologies for SO,/ 
NO, removal from flue gas: Technical report, September 1- 
November 30, 1993. Kung, M. (Northwestern Univ., Chicago, IL 
(United States)); Yang, B.; Spivey, J.J.; Agarwal, S.K.; Jang, B.W. 
Iilinois Dept. of Energy and Natural Resources, Springfield, IL 
(United States). [1993]. 24p. Sponsored by USDOE, Washington, 
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DC (United States). DOE Contract FC22-92PC92521. Order Num- 
ber DE94008405. Source: OSTI; NTIS; GPO Dep. 

The goal of this research is to develop a low temperature deNO, 
catalyst with activity high enough for boiler retrofit applications. Cu- 
ZrOz is a promising low temperature catalyst for the selective 
reduction of No by propene. At NO = 1000 ppm, propene (C3H.) = 
1000 ppm and 02 = 1% and a space velocity of 13,000 h-", the 
NO conversion to No is 64% at 265°C. The performance of the 
catalyst, however, does not fulfill the requirement when used for 
flue gas clean up where the feed is composed of 4% O2 and 10% 
H2O, and the temperature is 150°C. Methods to improve the 
performance of the catalyst are being sought. These include modifi- 
cation of the preparation method such as varying the aging time of 
the gel after precipitation, and addition of promoters like Pd and Nd 
to increase the catalytic activity at lower temperatures and higher 
O2 concentrations. Using ethanol (C2H5OH) instead of C3Hs as a 
reductant improves the performance of the catalyst when H20O is 
present. Interestingly, methanol is not an effective reductant. Some 
modified carbon catalysts are also tested. Results on Cu impreg- 
nated ASC whetlerite carbon catalyst show 100% No selectivity 
and 35 % NO conversion at 200°C. However, the catalyst is unsta- 
ble and deactivates rapidly. Work planned for the next quarter is to 
continue to investigate methods to improve the catalytic activity. 


15083 (DOE/PC/92521-T112) Plasma-assisted cleanup of 
flue gas: Technical report, September 1, 1993-November 30, 
1993. Dhali, S.K. (Southern Illinois Univ., Carbondale, IL (United 
States). Dept. of Electrical Engineering). Illinois Dept. of Energy 
and Natural Resources, Springfield, IL (United States). [1993]. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC22-92PC92521. Order Number DE94008406. Source: 
OSTI; NTIS; GPO Dep. 

In this project period, the system for the removal of SO2 and 
NO, is being studied in the presence of water vapor. Typical- 
mixtures being tested consist of 500-1500 parts per million SOo, 
4-6% H20g, 7-15% Oz, and the balance is nitrogen. We have to 
date seen only a reduction in SO, in the order of 40%. This is 
lower than the in dry air. At present this low reduction is attributed 
to arcing the discharge. A computer simulation is being performed 
to calculate the oxygen production rate in a dielectric-barrier dis- 
charge. The discharge is considered to be streamer like and from 
this the oxygen atom density can be calculated. This will give us 
an estimate of the amount of energy required to produce an oxy- 
gen atom. Eventually when this will be combined with a chemical 
code, we will get a cost estimate. 


15084 (DOE/PC/92521-T113) Production and use of acti- 
vated char for combined SO./NO, removal: Technical report, 
September 1—November 30, 1993. Lizzio, A.A. (Illinois Dept. of 
Energy and Natural Resources, Springfield, IL (United States). Ge- 
ological Survey); DeBarr, J.A.; Rostam-Abadi, M. Illinois Dept. of 
Energy and Natural Resources, Springfield, IL (United States). 
[1993]. 19p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC22-92PC92521. Order Number 
DE94008407. Source: OSTI; NTIS; GPO Dep. 

Carbon adsorbents have been shown to remove sulfur oxides 
from flue gas, and also serve as a catalyst for reduction of nitrogen 
oxides at temperatures between 80 and 150°C. The overall objec- 
tive of this project is to determine whether Illinois coal is a suitable 
feed stock for the production of activated char which could be used 
as a catalyst for removal of SO2/NO, from combustion flue gas, 
and to evaluate the potential application of the products in flue gas 
cleanup. Key production variables will be identified to help design 
and engineer activated char with the proper pore structure and sur- 
face chemistry. During this reporting period, a series of chats was 
prepared from an Illinois coal (IBC-102). A 48x 100 mesh size frac- 
tion of IBC-102 coal was physically cleaned to reduce its ash 
content from 5.5 to 3.6%. The clean coal was pyrolyzed in a 
fluidized-bed reactor at 500, 700 and 900°C. The surface area and 
oxygen content of the char was varied either by oxidation in 10% 
Oz or by nitric acid treatment. Steam activation or chemical activa- 
tion using potassium hydroxide was employed to enhance surface 
area development. Nitrogen BET surface areas of the chars ranged 
from 1 to 800 M2/g. 
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15085 (DOE/PC/93217-T1) Superior catalysts for selective 
catalytic reduction of nitric oxides: Quarterly technical 
progress report, October 1, 1993-December 31, 1993. Chen, 
J.P.; Cheng, L.S.; Kikkinides, E.S.; Yang, R.T. State Univ. of New 
York, Buffalo, NY (United States). Dept. of Chemical Engineering. 
[1993]. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-93PC93217. Order Number 
DE94008366. Source: OSTI; NTIS; GPO Dep. 

Work was done in three tasks during the first quarter. In Task 1, 
a new SCR reactor system has been built, complete with on-line 
GC and MS analyses. The GC is used to monitor the No product 
so the NO, > No conversion can be calculated. The MS is used to 
analyze the N20 concentration. In addition, a wet analytical tech- 
nique has been established for SO3 analysis. The new SCR 
system and the SO analytical technique have been subjected to 
shakedown tests with success. Along with the existing SCR reactor 
system, there are now two systems that are being run indepen- 
dently. In Task 2, a procedure for the synthesis of stable Fe2O3 
Pillared clay has been established. Inductive coupled plasma spec- 
trometric analysis (ICP) has been used to analyze the chemical 
composition of the Fe2Oz Pillared clay. Preliminary results for the 
SCR activities of the Fe2O3 pillared clay are obtained in Task 3. 
The results show that the activities are near that of the commercial 
V20s/TiO2 catalysts. However, the SO2-to-SO3 conversion is sub- 
stantially lower with the pillared clay catalyst, which could be an 
important advantage. 


15086 (DOE/PC/93227-T1) Role of char during reburning 
of nitrogen oxides: First quarterly report, October 1, 1993- 
December 31, 1993. Chen, Wei-Yin. Mississippi Univ., University, 
MS (United States). Dept. of Chemical Engineering. [1993]. 4 ip. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-93PC93227. Order Number DE94008361. Source: 
OSTI; NTIS; GPO Dep. 

Customarily, coal and lignite have not been considered viable 
reburning fuels for a number of reasons. NO reduction through ho- 
mogeneous gas phase mechanisms is generally believed more 
important than the heterogeneous NO reduction on char; and coal 
devolatilization in the fuel rich environment generates only about 
50% of the volatile hydrocarbon radicals than gaseous hydrocar- 
bons under the same fuel-to-oxidant stoichiometry. In addition, the 
fuel nitrogen could result in additional nitrogen oxide emissions in 
the burnout stage. What has not been anticipated is the highly ac- 
tive nature of lignite char surface. First, it has been demonstrated 
in the literature that lignite char can be gasified by nitrogen oxide; 
second, the minerals in lignite char can catalyze the CO + NO and 
gasification reaction; and third, lignite char has a highly porous 
structure which is desirable for gas/solid reactions. The unique NO 
activity on char surface is expected to benefit the utilities which are 
involved in coal combustion and have to meet the stringent Clean 
Air Act Amendments of 1990. This program is aimed at a better 
understanding of the chemical and physical mechanisms involved 
in the reburning with chars. Char gasification rates will be mea- 
sured with and without the presence of CO. Further, the rate of the 
char catalyzed CO + NO reaction will also be measured. Experi- 
ments have been conducted with a flow reactor which simulates 
the reburning stage. One bituminous coal and two lignites, one 
from North Dakota and the other from Mississippi, are used in 
these tasks. A unique component of this program is the use of the 
fractal concept in the estimations of these gas/solid reaction rates. 
The proposed program is designed to investigate the relative 
importance of these two reactions (char gasification and ash cat- 
alyzed CO + NO reactions) under reburning conditions. 


15087 (OCDO-94009366) Fundamental study of ammonia- 
sulfur dioxide reactions to form solid particles: Final report. 
Biswas, P. (Cincinnati Univ., OH (United States). Dept. of Civil and 
Environmental Engineering); Bai, H. Ohio Coal Development Of- 
fice, Columbus, OH (United States); Cincinnati Univ., OH (United 
States). Dept. of Civil and Environmental Engineering. 18 Jan 
1994. 122p. Sponsored by Ohio State Government, Columbus, OH 
(United States). Grant CDO/R88-14. Source: OSTI; Ohio Coal De- 


velopment Office, 77 S. High Street, P.O. Box 101, Columbus, OH 
43266-0001. 
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The effects of reaction residence time, presence of inert particles 
and moisture content on the SO2 removal and the product particle 
size distributions have been determined. Results indicated that 
both gas phase and particle phase reach equilibria in a very short 
time. The presence of inert particles increases the SO2 removal ef- 
ficiency slightly, with a greater increase in removal efficiency at 
higher surface areas. Moisture content is the most important pa- 
rameter affecting SO2 removal. Increasing the moisture content 
from 1.6% to 6.4% by volume results in a 30% increase of the SO, 
removal at a reaction temperature of 51°C. The products at near 
anhydrous conditions were concluded to be NH3SOz2, (NH3)2SO2 
and (NH4)2S20s. While the products at humid conditions could be 
either the 1:1 sulfites, NH,zHSO3z and (NH4)oS2Os, or the 2:1 sul- 
fites, (NH4)2SO3 and (NH4)2SO3 —H2O, or a mixture of the 1:1 
and 2:1 sulfite. Those sulfite particles could subsequently oxidize to 
form the more stable sulfate particles. A gas-to-particle formation 
mode! has been developed to simulate the NH3-SO2 system in the 
presence and absence of seed aerosols at trace water conditions. 
This model accounts for simultaneous nucleation, coagulation, con- 
densation and chemical reaction. The applicability of utilizing 
ammonia injection to a flue gas system has been discussed in 
terms of two possible removal schemes. One utilizes ammonia in- 
jection alone and the other is in conjunction with the injection of 
Ca(OH)s slurry in a spray dryer system. Both schemes have the 
potential of achieving over 90% SOz2 removal from power plants 
burning high-sulfur coals. 


15088 (OCDO-94009367) Pilot-scale Limestone Emission 
Control (LEC) process: A development project: Volume 1, 
Main report and appendices A, B, C, and D: Final report. Pru- 
dich, M.E. (Ohio Univ., Athens, OH (United States)); Appell, K.W.; 
McKenna, J.D. Ohio Coal Development Office, Columbus, OH 
(United States); Ohio Coal Research Center, Athens, OH (United 
States). Mar 1994. 248p. Sponsored by Ohio State Government, 
Columbus, OH (United States). CDO/D-88-49. Source: OSTI; Ohio 
Coal Development Office, 77 S. High Street, P.O. Box 1001, 
Columbus, OH 43266-0001. 

ETS, Inc., a pollution consulting firm with headquarters in 
Roanoke, Virginia, has developed a dry, limestone-based flue gas 
desulfurization (FGD) system. This SO, removal system, called 
Limestone Emission Control (LEC), can be designed for installation 
on either new or existing coal-fired boilers. In the LEC process, the 
SO, in the flue gas reacts with wetted granular limestone that is 
contained in a moving bed. A surface layer of principally calcium 
sulfate (CaSO,4) is formed on the limestone. Periodic removal of 
this surface layer by mechanical agitation allows high utilization of 
the limestone granules. A nominal 5,000 acfm LEC pilot plant has 
been designed, fabricated and installed on the slipstream of a 
70,000 pph stoker boiler providing steam to Ohio University’s 
Athens, Ohio campus. A total of over 90 experimental trials have 
been performed using the pilot-scale moving-bed LEC dry scrubber 
as a part of this research project with run times ranging up to a 
high of 125 hours. SO2 removal efficiencies as high as 99.9% were 
achievable for all experimental conditions studied during which suf- 
ficient humidification was added to the LEC bed. The LEC process 
and conventional limestone scrubbing have been compared on an 
equatable basis using flue gas conditions that would be expected 
at the outlet of the electrostatic precipitator (ESP) of a 500 MW 
coal-fired power plant. The LEC was found to have a definite eco- 
nomic advantage in both direct capital costs and operating costs. 
Based on the success and findings of the present project, the next 
step in LEC process development will be a full-scale commercial 
demonstration unit. 


15089 (OCDO-94009368) Pilot-scale limestone emission 
control (LEC) process: A development project: Final report, 
Volume 2, Appendix E, Part 1. Prudich, M.E. (Ohio Univ., Athens, 
OH (United States)); Appell, K.W.; McKenna, J.D. Ohio Coal 
Research Center, Athens, OH (United States); Ohio Coal Develop- 
ment Office, Columbus, OH (United States). Mar 1994. 503p. 
Sponsored by Ohio State Government, Columbus, OH (United 
States). Grant CDO/D-88-49. Source: OSTI; Ohio Coal Develop- 


ment Office, 77 S. High Street, P.O. Box 1001, Columbus, OH 
43266-0001. 
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This section of the report consists entirely of experimental data. 
No text. 


15090 (OCDO—94009369) Pilot-scale limestone emission 
control (LEC) process: A development project: Final report, 
Volume 3, Appendix E, Part 2. Prudich, M.E. (Ohio Univ., Athens, 
OH (United States)); Appell, K.W.; McKenna, J.D. Ohio Coal 
Research Center, Athens, OH (United States); Ohio Coal Develop- 
ment Office, Columbus, OH (United States). Mar 1994. 517p. 
Sponsored by Ohio State Government, Columbus, OH (United 
States). Grant CDO/D-88-49. Source: OSTI; Ohio Coal Develop- 
ment Office, 77 S. High Street, P.O. Box 1001, Columbus, OH 
43266-0001. 

This section of the report consists entirely of experimental data. 
No text. 


15091 Apparatus and method for removing particulate de- 
posits from high temperature filters. Nakaishi, C.V.; Holcombe, 
N.T.; Micheli, P.L. To Dept. of Energy. 1992. Filed date 8 Apr 
1992. U.S. Patent Application 7-865,146. 25p. Sponsored by US- 
DOE, Washington, DC (United States). Order Number 
DE94010159. Source: OSTI; NTIS; GPO Dep. 

The combustion of a fuel-air mixture is used to provide a high- 
temperature and high-pressure pulse of gaseous combustion 
products for the back-flush cleaning of ceramic filter elements con- 
tained in a barrier filter system and utilized to separate particulates 
from particulate-laden process gases at high temperature and high 
pressure. The volume of gaseous combustion products provided by 
the combustion of the fuel-air mixture is preferably divided into a 
plurality of streams each passing through a sonic orifice and con- 
veyed to the open end of each filter element as a high pressure 
pulse which passes through the filter elements and dislodges dust 
cake supported on a surface of the filter element. 


15092 (TKK-KO/ET-55) Emissions of nitrogen oxides (NO, 
and N20) in pressurized fluidized bed combustion. Lu, Y.; Hip- 
pinen, |.; Jalovaara, J.; Jahkola, A. Helsinki Univ. of Technology, 
Otaniemi (Finland). Inst. of Energy Engineering. 1993. 52p. Order 
Number DE94756697. Source: OSTI; NTIS. 

Report of the projects LIEKKI 4-4 and 2-26. 

This report presents the experimental studies of nitrogen oxide 
(NO, and N20) emissions and their reduction in pressurized flu- 
idized bed combustion (PFBC). It includes two parts: one is the 
emissions of nitrogen oxides and their reduction in PFBC at the 
Otaniemi PFBC pilot reactor; the other is the formation of nitrogen 
oxides in PFB-combustion and PFB-pyrolysis that were carried out 
at the batch PFBC reactor. The pilot reactor has a diameter 0.15 m 
in fluidized bed and maximum thermal input of 130 kW. The bed 
temperature was controlled at 780-920 deg C and pressure was 
changed from 0.6 to 1.0 MPa. The results showed that NO, emis- 
sions were relatively low and N2O emissions were high comparing 
to the pulverized coal combustion (PCC). NO, emissions were de- 
pendent mainly on the amount of excess air and N20 emissions 
were dominated by combustion temperature. Increasing pressure 
caused a further decrease of NO, emission but the effect of pres- 
sure on N2O emission seemed to be minor. Both ammonia 
injection and staging of combustion air were effective on NO, re- 
duction. Primary air ratio showed a major factor on NO, emission 
and an optimum primary air ratio was found near one. The top of 
the reactor was an ideal position for injecting ammonia. The batch 
reactor is 78 mm in diameter. The bed temperature was controlled 
at 820 deg C and pressure was changed from 0.6 to 1.4 MPa. A 
higher conversion of fuel-N to nitrogen oxides was found in the 
batch reactor than in the pilot reactor. The amount of volatile mat- 
ter was an important evaluating factor on the conversion in both 
combustion and pyrolysis conditions. 


2005 Environmental Aspects 
Refer also to citation(s) 14419, 15055, 15069 


2007 Legislation and Regulations 
Refer also to citation(s) 16502 
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Refer also to citation(s) 14531, 15386, 15387, 15388, 15391, 
15437, 15574 


15093 (DOE/FTR-94004049) Travel to Japan to attend the 
Seventh International Conference on Emerging Nuclear Energy 
System on: Foreign trip report, September 20-24, 1993. Motes, 
B.G. USDOE Idaho Operations Office, Idaho Falls, ID (United 
States). 8 Dec 1993. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC07-761D01570. Order Number 
DE94004049. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
Presented is Bill G. Motes's trip report for attendance of the Sev- 
enth International Conference on Emerging Nuclear Energy 
Systemson (ICENES '93) in Makuhari, Chiba, Japan between 
September 20-24, 1993. Mr. Motes is Manager of the Environmen- 
tal Technologies Subsection of the Special Technologies Section. 
The Special Technologies Section resides within the Applied Tech- 
nology Department of Westinghouse Idaho Nuclear Company, Inc. 
The purpose of attending the conference was to obtain through for- 
mal presentations and informal discussions current information 
related to ongoing nuclear fuel cycle activities in other countries. 
During the conference, a total of approximately 150 oral and poster 
papers were presented in 14 sessions. The papers were divided 
into the following major subject areas: Fission Reactors, Fusion 
Reactors, Hybrid Systems, and Transmutation. The comprehensive 
section of the report provides summaries of significant conference 
papers and related discussions in the various subject areas. 


15094 (IAEA-SM-332) Book of extended synopses. Interna- 
tional symposium on advanced nuclear power systems. 
Design, technology, safety and strategies for their deployment. 
International Atomic Energy Agency, Vienna (Austria); Korea Elec- 
tric Power Corp. (KEPCO), Seoul (Korea, Republic of); European 
Nuclear Society (ENS), Bern (Switzerland); Commission of the Eu- 
ropean Communities, Brussels (Belgium); Korea Atomic Industrial 
Forum (KAIF), Inc., Seoul (Korea, Republic of); Korean Nuclear So- 
ciety (KNS), Seoul (Korea, Republic of); Nuclear Energy Agency, 
75 - Paris (France); World Energy Council, London (UK). 1993. 
47p. (CONF-931028—: International symposium on the advanced 
nuclear power systems: design, technology and strategies for their 
development, Seoul (Korea, Republic of), 18-22 Oct 1993). Order 
Number DE94621250. Source: OSTI; NTIS (US Sales Only); INIS. 

During the symposium the design, technology, safety and strat- 
egy for the development of advanced nuclear power systems were 
discussed. 20 papers were presented at the symposium. A sepa- 
rate abstract was prepared for each of these papers. Refs. 


15095 (NUREG—0304-Vol.18-No.4) Regulatory and technical 
reports (abstract index journal): Annual compilation for 1993: 
Volume 18, Number 4. Nuciear Regulatory Commission, Washing- 
ton, DC (United States). Div. of Freedom of Information and 
Publications Services. Mar 1994. 118p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). Source: 
OSTI; NTIS; INIS. 

This compilation consists of bibliographic data and abstracts for 
the formal regulatory and technical reports issued by the US Nu- 
clear Regulatory Commission staff and its contractors. There are 
four types of reports included: staff reports, conference reports, 
contractor reports, and international agreement reports. In addition 
to the main citations with abstracts, the following are also included: 
Secondary report number index; Personal author index; Subject in- 
dex; NRC originating organization indices for staff reports and 
international agreement reports; NRC contract sponsor index; Con- 


tractor index; International organization index; and Licensed facility 
index. 


2101 Power Reactors, Nonbreeding, Light-Water 
Moderated, Boiling Water Cooled 


Refer also to citation(s) 15225, 15274, 15281, 15357, 15380, 
15385, 15404, 15408, 15432, 15436, 15440, 15441, 15443, 15444, 
15445, 15446, 15447, 15448, 15449, 15450, 15451, 15452, 15453, 
15454, 15455, 15456, 15458, 15459, 15460, 15461, 15462, 15464, 
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15465, 15466, 15467, 15469, 15470, 15471, 15472, 15474, 15476, 
15481, 15482, 15483, 15485, 15497, 15501, 15503, 15506, 15711, 
15754, 16840, 17723 


15096 (BNL-NUREG-60150) SBWR stability investigation 
using RAMONA-4B code. Cheng, Hsiang-Shou; Rohatgi, U.S. 
Brookhaven National Lab., Upton, NY (United States). [1994]. 6p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (CONF-940402— 
22: International topical meeting on the safety of advanced 
reactors, Pittsburgh, PA (United States), 18-20 Apr 1994). Order 
Number DE94008875. Source: OSTI; NTIS; INIS; GPO Dep. 

The advanced Simplified Boiling Water Reactor (SBWR) de- 
signed by General Electric (GE) is a natural circulation system 
without any active pump, which along with the reduced power den- 
sity has resulted in an improved performance on thermal-hydraulic 
stability. The present study using the RAMONA-4B code with 3D 
neutron kinetics has demonstrated that this is indeed the case for 
a BWR which is similar to SBWR. 


15097 (INIS-mf-13804, pp. 110-114) Software package for 
determination of the main thermohydraulic parameters of the 
BWR coolant circuit with natural circulation. Panajotov, D.P. 
(Bylgarska Akademiya na Naukite, Sofia (Bulgaria). Inst. za Ya- 
drena Izsledvaniya i Yadrena Energetika); llieva, B.D. Committee 
on the Use of Atomic Energy for Peaceful Purposes, Sofia (Bul- 
garia). 1993. 248p. (in Bulgarian). (CONF-9304245-—: Seminar on 
mathematical models in nuclear safety and radiation protection, 
Sofia (Bulgaria), 7-8 Apr 1993). In Mathematical models in nuclear 
safety and radiation protection: Collection of papers. Order Num- 
ber DE94622182. Source: OSTI; NTIS (US Sales Only); INIS. 

The analysis includes calculations of thermal-hydraulic parame- 
ters for the core, the riser, the vapor carryunder and the down 
stream sections with the codes COBSOFM, RISER, CARRYUN- 
DER and DOWN. For the core parameters the code COBSOFM is 
used allowing determination of the three-dimensional field of phase 
velocities and the vapor content at the outlet core. The program is 
verified by comparison with experimental data obtained on the 
Russian BWR VK-50. For analysis of the riser circulation circuit it 
is necessary to take into account the input conditions, the radial 
and axial phase distribution, the local relative motion of phases 
and the availability of countercurrent flow circulation on the periph- 
ery. The proposed model of two-dimensional steady-state riser flow 
accounts for these special features of the riser flow. The two- 
dimensional steady-state model and calculation methods for phase 
velocity and void fraction distribution are realized by the code 
RISER. The modified methods for vapor carryunder calculation are 
performed by the code CARRYUNDER. The local relative motion 
of the phase, the phase velocity and the void fraction distributions 
are considered. The downstream section inlet distributions of veloc- 
ity and void fraction are determined. The applicability of the 
methods is demonstrated by comparison of the results with experi- 
mental data. For analysis of two-phase flow based on conservation 
equations of mass and energy for each phase, a mathematical 
model of vapor condensation in downstream section is proposed. 
The obtained system of equations is solved by the Runge-Kutta 
method with the DOWN code. The proposed model of vapor con- 
densation is used for determination of the coolant temperature and 
the flowrate at the core inlet. 8 refs. (author). 


15098 (INIS-mf—14199, pp. 107-115) Calculation of the an- 
nual radiation dose to the population in the vicinity of nuclear 
installations due to airborne radioactivity. Wildermuth, H.; Wal- 
ter, H.; Haubelt, R. Bundesministerium fuer Umwelt, Naturschutz 
und Reaktorsicherheit, Bonn (Germany); Bundesgesundheitsamt, 
Berlin (Germany). Inst. fuer Wasser-, Boden- und Lufthygiene. 
1991. 461p. (CONF-9010555—: Experts meeting on environmental 
radioactivity monitoring: Technical and organisational means for an 
optimised measurement of ambient radioactivity in the environment 
of nuclear facilities, Berlin (Germany), 24-26 Oct 1990). In Eighth 
experts meeting on environmental radioactivity monitoring: Techni- 
cal and organisational means for an optimised measurement of 
ambient radioactivity in the environment of nuclear facilities: Pro- 
ceedings. Order Number DE94761132. Source: OSTI; NTIS (US 
Sales Only); INIS. 
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The annual radiation exposure of the population in the environ- 
ment of nuclear facilities due to the emission of radioactive 
material is depending on many variables and therefore can be de- 
termined only with considerable effort. Reports therefore publish 
maximum values of radiation exposure which are possible, but only 
under the condition of simultaneous occurrenc of various, unfavor- 
able conditions. It is essential in this context that the dose values 
are on the safe side, so that the radiation exposure is not underes- 
timated. This is achieved by the radiation exposure being 
calculated for the reference person, as required by the Radiation 
Protection Ordinance. Examples are explained. (orig/DG) 


15099 (INIS-mf-14199, pp. 116-123) Calculation of the an- 
nual radiation dose to the population in the vicinity of nuclear 
installations due to liquid effluents. Gans, |. (Bundesgesundheit- 
samt, Berlin (Germany). Inst. fuer Wasser-, Boden- und 
Lufthygiene). Bundesministerium fuer Umwelt, Naturschutz und 
Reaktorsicherheit, Bonn (Germany); Bundesgesundheitsamt, Berlin 
(Germany). Inst. fuer Wasser-, Boden- und Lufthygiene. 1991. 
461p. (In German). (CONF-9010555—: Experts meeting on environ- 
mental radioactivity monitoring: Technical and organisational 
means for an optimised measurement of ambient radioactivity in 
the environment of nuclear facilities, Berlin (Germany), 24-26 Oct 
1990). In Eighth experts meeting on environmental radioactivity 
monitoring: Technical and organisational means for an optimised 
measurement of ambient radioactivity in the environment of nuclear 
facilities: Proceedings. Order Number DE94761132. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Since 1974, assessments of radiation exposure due to the emis- 
sion of radioactive substances with liquid effluents have been done 
by the Institut fuer Wasser-, Boden- und Lufhygiene of the Federal 
Health Office and data have bee published in the annual reports in 
the series 'Umweltradioaktivitaet und Strahlenbelastung’. The paper 
explaines the radioecological models of ABG and AVV as far as 
they relate to the wastewater pathway, as well as the required 
modifications. Individual aspects of computation are explained re- 
ferring to the dose calculations for 1989. (orig /DG) 


15100 (JAERI-M—93-016, pp. 136-144) Annealing test appa- 
ratus for high burnup UO, pellets. Kanazawa, H. (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Research Es- 
tablishment); Ichise, K.; Oheda, E.; Yamahara, T. Japan Atomic 
Energy Research Inst., Tokyo (Japan). Feb 1993. (CONF- 
9211283-: JAERI-KAERI joint seminar on post irradiation 
examination, Oarai (Japan), 9-10 Nov 1992). In Proceedings of the 
JAERI-KAERI joint seminar on post irradiation examination. 298p. 
Order Number DE94727631. Source: OSTI; NTIS; INIS. 

Extending of the fuel burnup is an effective way to improve the 
economics of Light Water Reactor (LWR) operation. One of the im- 
portant research subject on the LWR fuel performance at extended 
burnup is to understand the fission gas release behavior during 
transient conditions. This paper describes the developed apparatus 
in detail for measuring the released fission gas from irradiated UO, 
pellet and the results of the annealing tests on the high burnup 


UOz pellet irradiated at LWR commercial reactor up to 32 GWd/rt. 
(author). 


15101 (JAERI-M—93-238) Critical heat flux for rod bundle 
under high-pressure boil-off conditions. Guo Zhongchuan 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai 
Research Establishment); Kumamaru, Hiroshige; Kukita, Yutaka. 
Japan Atomic Energy Research inst., Tokyo (Japan). Dec 1993. 
26p. Order Number DE94753448. Source: OSTI; NTIS; INIS. 
Critical heat flux (CHF) tests were carried out using a 5 x 5 rod 
bundle test section of the Two-Phase Flow Test Facility (TPTF). The 
tests represented high-pressure core inventory boil-off and rod dry- 
out situations which may occur during a small break loss-of-coolant 
accident (LOCA) or an anticipated transient without scram (ATWS) 
in a light water reactor. Pressures ranging from 3 to 12 MPa, mass 
fluxes from 17 to 94 kg/m*-s and heat fluxes from 3.3 to 18 W/cm? 
were covered. Data were compared with low-flow boiling CHF cor- 
relations to examine the applicability of these correlations to 
high-pressure boil-off. The dryout in the tests occurred at an eleva- 
tion where the equilibrium quality nearly reached unity. (author). 





15102 (KFK-5203) SATURN-FS 1: A computer code for 
thermo-mechanical fuel rod analysis. Ritzhaupt-Kleiss!, H.J.; 
Heck, M. Kernforschungszentrum Karlsruhe GmbH (Germany). 
Inst. fuer Materialforschung; Kernforschungszentrum Karlsruhe 
GmbH (Germany). Projekt Nukleare Sicherheitsforschung. Sep 
1993. 236p. Order Number DE94758742. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The SATURN-FS code was written as a general revision of the 
SATURN-2 code. SATURN-FS is capable to perform a complete 
thermomechanical analysis of a fuel pin, with all thermal, mechani- 
cal and irradiation-based effects. Analysis is possible for LWR and 
for LMFBR fuel pins. The thermal analysis consists of calculations 
of the temperature profile in fuel, gap and in the cladding. Pore 
migration, stoichiometry change of oxide fuel, gas release and dif- 
fusion effects are taken into account. The mechanical modeling 
allows the non steady-state analysis of elastic and nonelastic fuel 
pin behaviour, such as creep, strain hardening, recovery and 
stress relaxation. Fuel cracking and healing is taken into account 
as well as contact and friction between fuel and cladding. The 
modeling of the irradiation effects comprises swelling and fission 
gas production, Pu-migration and irradiation induced creep. The 
code structure, the models and the requirements for running the 
code are described in the report. Recommendations for the appli- 
cation are given. Program runs for verification and typical examples 
of application are given in the last part of this report. (orig.) 


15103 (KFK-5217) Report on HFR power cycling experi- 
ment MEDINA/POCY 02. Goetzmann, O. Kernforschungszentrum 
Karlsruhe GmbH (Germany). Projekt Nukleare Sicherheits- 
forschung; Kernforschungszentrum Karlsruhe GmbH (Germany). 
Inst. fuer Materialforschung. Sep 1993. 41p. Order Number 
DE94756429. Source: OSTI; NTIS (US Sales Only); INIS. 
MEDINA or POCY 02 was a single rod experiment to study 
power ramp induced FCMI with the smear density parameter. Four 
separate fuel columns with different void volume redistribution were 
integrated in one rod. The irradiation device should allow for the 
measurements of the rod diameter along all fuel columns after 
each power cycle. Irradiation took place in the Pool Side Facility of 
the HFR in Petten from October 1985 through January 1988. The 
experiment had to be terminated prematurely due to mishandling of 
the capsule. The in-pile diameter measurements were of no use. 
Even though the primary goal was not attained, the experiment fur- 
nished some interesting insights into the fuel behaviour during 
cyclic operation. Mechanical interactions between fuel and cladding 
took place in all four fuel columns. Maximum rod diameter increase 
observed was 0,2%. The largest value was measured in the rod 
section where the original gap was the largest. Apparently, in cyclic 
operation a large gap does not ease the FCMI situtation. Fuel and 
fission product movements seem to be enhanced by cyclic opera- 
tion. Large quantities of solid fission products in the central channel 
and large reaction zones in the gap between fuel and cladding 
were observed for these short fuel stacks. Both ends of the annu- 
lar pellet column were closed by fuel condensation. Pore migration 
was activated throughout the experiment. It was even capable of 
transporting cladding reaction products into the central hole. (orig.) 


15104 (NUREG—0020-Vol.18) Licensed operating reactors: 
Status summary report data as of December 31, 1993. Hartfield, 
R.A. Nuclear Regulatory Commission, Washington, DC (United 
States). Office of information Resources Management. Mar 1994. 
341p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). Source: OSTI; NTIS; GPO; INIS. 

The Nuclear Regulatory Commissions annual summary of li- 
censed nuclear power reactor data is based primarily on the report 
of operating data submitted by licensees for each unit for the 
month of December, the year to date (in this case calendar year 
1993) and cumulative data, usually for the date of commercial 
operation. The data is not independently verified, but various com- 
puter checks are made. The report is divided into two sections. 
The first contains summary highlights and the second contains 
data on each individual unit in commercial operation. Section 1 ca- 
pacity and availability factors are simple arithmetic averages. 
Section 2 items in the cumulative column are generally as reported 
by the licensee and notes as to the use of weighted averages and 
starting dates other than commercial operation are provided. 
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15105 (NUREG/CR-6122) Staffing decision processes and 
issues: Case studies of seven US Nuclear Power Plants. Mel- 
ber, B. (Battelle Human Affairs Research Centers, Seattle, WA 
(United States)); Roussel, A.; Baker, K.; Durbin, N.; Hunt, P.; 
Hauth, J.; Forslund, C.; Terrill, E.; Gore, B. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Systems Re- 
search; Pacific Northwest Lab., Richland, WA (United States); 
Battelle Human Affairs Research Center, Seattle, WA (United 
States). Mar 1994. 41p. Sponsored by Nuclear Regulatory Com- 
mission, Washington, DC (United States). DOE Contract 
AC06-76RL01830. (PNL-8428; BHARC-—700/92/047). Source: 
OSTI; NTIS; INIS. 

The objective of this report is to identify how decisions are made 
regarding staffing levels and positions for a sample of U.S. nuclear 
power plants. In this report, a framework is provided for under- 
standing the major forces driving staffing and the implications of 
Staffing decisions for plant safety. The focus of this report is on 
driving forces that have led to changes in staffing levels and to the 
establishment of new positions between the mid-1980s and the 
early 1990s. Processes used at utilities and nuclear power plants 
to make and implement these staffing decisions are also discussed 
in the report. While general trends affecting the plant as a whole 
are presented, the major emphasis of this report is on staffing 
changes and practices in the operations department, including the 
operations shift crew. The findings in this report are based on inter- 
views conducted at seven nuclear power plants and their parent 
utilities. A discussion of the key findings is followed by a summary 
of the implications of staffing issues for plant safety. 


15106 (UCRL-ID—115199) Dose rate estimates from irradi- 
ated light-water-reactor fuel assemblies in air. Lloyd, W.R.; 
Sheaffer, M.K.; Sutcliffe, W.G. Lawrence Livermore National Lab.., 
CA (United States). 31 Jan 1994. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE94009034. Source: OSTI; NTIS; INIS; GPO Dep. 

It is generally considered that irradiated spent fuel is so radioac- 
tive (self-protecting) that it can only be moved and processed with 
specialized equipment and facilities. However, a small, possibly 
subnational, group acting in secret with no concern for the environ- 
ment (other than the reduction of signatures) and willing to incur 
substantial but not lethal radiation doses, could obtain plutonium by 
stealing and processing irradiated spent fuel that has cooled for 
several years. In this paper, we estimate the dose rate at various 
distances and directions from typical pressurized-water reactor 
(PWR) and boiling-water reactor (BWR) spent-fuel assemblies as a 
function of cooling time. Our results show that the dose rate is re- 
duced rapidly for the first ten years after exposure in the reactor, 
and that it is reduced by a factor of ~10 (from the one year dose 
rate) after 15 years. Even for fuel that has cooled for 15 years, a 
lethal dose (LD50) of 450 rem would be received at 1 m from the 
center of the fuel assembly after several minutes. However, mov- 
ing from 1 to 5 m reduces the dose rate by over a factor of 10, 
and moving from 1 to 10 m reduces the dose rate by about a 
factor of 50. The dose rates 1 m from the top or bottom of the as- 
sembly are considerably less (about 10 and 22%, respectively) 
than 1 m from the center of the assembly, which is the direction of 
the maximum dose rate. 
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Refer also to citation(s) 14638, 15098, 15099, 15100, 15101, 
15102, 15103, 15104, 15105, 15106, 15225, 15245, 15246, 15274, 
15285, 15287, 15288, 15299, 15300, 15302, 15357, 15380, 15382, 
15385, 15394, 15398, 15408, 15423, 15432, 15433, 15440, 15441, 
15442, 15443, 15444, 15445, 15446, 15447, 15448, 15449, 15450, 
15451, 15452, 15453, 15454, 15455, 15456, 15457, 15458, 15459, 
15460, 15461, 15462, 15463, 15464, 15465, 15466, 15467, 15468, 
15469, 15470, 15471, 15472, 15473, 15474, 15475, 15476, 15478, 
15481, 15482, 15483, 15485, 15486, 15487, 15491, 15492, 15493, 
15494, 15495, 15497, 15499, 15500, 15501, 15503, 15506, 15710, 
15711, 15754, 15811, 15812, 15813, 16028, 16840, 17437, 17723 


15107 (CEA-CONF—11644) Fibre optics compatibility with 
radiative environment inside PWR containment. Breuze, G. 
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(CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). 
Dept. d’Electronique et d’instrumentation Nucleaire); Jucker, P.; 
Serre, J.; Garnero, E.; Hamet, T.; Colas, D. CEA Centre d’Etudes 
de Saclay, 91 - Gif-sur-Yvette (France). Dept. d’Electronique et 
d'Instrumentation Nucleaire. 1993. 12p. (CONF-9310306—: Meeting 
on improvements in nuclear and radiation instrumentation for nu- 
clear power plants, Saclay (France), 18-20 Oct 1993). Order 
Number DE94621259. Source: OSTI; NTIS (US Sales Only); INIS. 

Fibre optic links operating with multiplexed sensors data are po- 
tentially attractive for nuclear power plant applications. It hence 
became essential to test for radiation vulnerability not only 
transmission support -fibres- but also fibre-end electro-optical com- 
ponents which could be exposed to hostile environment, perhaps 
in worse conditions than fibres. Present paper gives results of mul- 
timode silica-based fibre behaviour during long-term steady-state 
low dose-rate gamma ray exposure - one year under 0.1 to 0.2 Gy/ 
h. Studies concerned radiation-induced loss (AL) measurement of 
eight different commercially available fibres and bit error-rate (BER) 
recording of four 1 100 m length data links operating with a 100 m 
part exposed to gamma-rays. Main result is the good behaviour of 
pure silica-core fibres, especially a step-index polymer-clad fibre 
transmitting 850 nm light but also a graded-index fluorine-clad fibre 
for 1 300 nm window. Mean AL values are respectively 3 dB/km 
and 4.5 dB/km at the exposure end. Complementary result is no 
influence of gamma-ray exposure upon data link initial 10-° BER. 
(authors). 9 figs., 7 tabs., 26 refs. 


15108 (CEA-CONF—11646) Performances and reliabilities 
comparisons by multidimensional statistic studies. Coudray, R. 
CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). 
Dept. de Mecanique et de Technologie. 1993. 14p. (In French). 
(CONF-931262-: ISDF days: experience return, Nanterre 
(France), 1-2 Dec 1993). Order Number DE94621260. Source: 
OSTI; NTIS (US Sales Only); INIS. 

After an overview of the methods utilizables in this type of ana- 
lyse, we insist on the method used in the experience retum for the 
French PWR 900 MWe chemical and volume control system pump. 
7 figs., 3 tabs., 8 refs. 


15109 (CEA-CONF-11651) Compaction of radioactive PWR 
cladding hulls by high-temperature cold-crucible melting. 
Berthier, P.; Boen, R.; Piccinato, R.; Ladirat, C. CEA Centre 
d'Etudes de la Vallee du Rhone, 30 - Marcoule (France). Dept. des 
Procedes de Retraitement. 1993. 5p. (CONF-930913-: Global '93: 
future nuclear systems - emerging fuel cycles and waste disposal 
options, Seattle, WA (United States), 12-17 Sep 1993). Order 
Number DE94621261. Source: OSTI; NTIS (US Sales Only); INIS. 

The presence of long-lived radionuclides dispersed in PWR fuel 
cladding wastes makes them unsuitable for surface disposal. A re- 
processing plant with an annual capacity of 800 metric tons of fuel 
produces some 230 tons of such waste with an apparent volume of 
300 m®. Cladding wastes are currently conditioned in France by 
cement embedding. An alternative process, cold-crucible induction 
melting with continuous ingot drawing, has been developed by the 
Commissariat a |I'Energie Atomique at Marcoule. The process re- 
duces the radioactive hull volume by a factor of at least 6, and the 
external surface area by a factor of 150. It also provides for partial 
decontamination of the metal by concentrating the a-emitters and 
%Sr in the melting slag, while the cesium is volatilized and recov- 
ered in the off-gas. The decontamination factor has continued to 
improve as development work progresses, and is now 85% for a- 
emitters. The ingot specific activity is 0.8 Cit-' (29.6 GBq.t-'), 
not far from the limit of 0.1 Ci.t-' (8.7 GBq.t-') for decategoriza- 
tion of a-bearing waste. The ongoing work program focuses on two 
areas: enhanced decontamination of the metal, and characteriza- 
tion to assess its containment properties. The process produces a 
secondary waste form constituted by the slag, which contains the 
long-lived radionuclides, Sr and cesium. The short-term solution 
will be to vitrify the slag; from a longer term perspective, however, 
it constitutes an indispensable step in implementing an advanced 
radioactive waste management policy of actinide separation and 
transmutation to reduce the long-term disposal hazard. (authors). 8 
tabs., 2 figs., 5 refs. 


15110 


(CEA-N-2730) improvements of the neutron leakage 
model in the caiculational procedure of the critical conditions 
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and the homogenized parameters of a nuclear reactor. Petro- 
vic, |. CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. de Mecanique et de Technologie. Sep 1998. 147p. 
(In French). Order Number DE94621262. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The new theoretical method, implemented in APOLLO-2 code as 
the TIBERE procedure, allows to take into account, the influence of 
assembly heterogeneity on neutron leakage. This method lies on 
the heterogeneous B, procedure; however this formalism, in its ex- 
act form, should lead to very complex calculations; but, assuming a 
small number of approximations, it is possible to reduce it to a for- 
malism using only calculation tools very close to those existing in 
APOLLO-2. It is the purpose of the TIBERE model, which allows to 
define the leakage cross-sections as additional absorption 
cross-sections having a space and energy dependence, thus cell- 
consistent leakage rates can be defined in order to perform the 
whole core calculation. The study of this refined heterogeneous 
leakage treatment was undertaken because of the insufficiency of 
the homogeneous leakage model, especially in cases when an as- 
sembly contains voided or almost voided zones, so that the 
streaming effect may become important. The fission rate compar- 
isons between the experimental results obtained from the series of 
experiments EPICURE where the water was substituted, in the cen- 
tral part of reactor, by aluminium in order to simulate void and the 
results of the whole reactor calculations were accomplished, where 
leakages were calculated by the classical (homogeneous) proce- 
dure and by the TIBERE (heterogeneous) procedure of APOLLO-2 
code. They prove that the heterogeneous treatment of leakage give 
results which lie on the whole closer to the experimental values. In 
other words, the classical leakage procedure underestimates the 
depression in the zone with aluminium, due to streaming. This new 
model could be used, of course, for PWR’s with other types of fuel, 
and also for other types of reactors. (author). 


15111 (CNIC—00714) Structure study and design of Qin- 
shan NPP PCCV. Xia Zufeng (Shanghai Nuclear Engineering 
Research and Design Institute (China)); Xu Yongzhi; Wang 
Tianzhen; Wu Jibiao. China Nuclear Information Centre, Beijing, BU 
(China). Feb 1993. 16p. (In Chinese). (SNERDI-0019.). Order 
Number DE94621263. Source: OSTI; NTIS (US Sales Only); INIS. 

The design process of Qinshan NPP (nuclear power plant) PCCV 
(prestressed concrete containment vessel) is summarized. The ten- 
don test, structural description, design bases and analysis method 
are introduced. The arrangement for preventing concrete from 
cracking and design features of post-tensioning system and steel 
liner are presented. The results of model test and non-linear analy- 
sis for ultimate load in Qinshan NPP PCCV are also given. Through 
the integrity test of PCCV, it shows that the test values are in 
agreement with predicted values, the structure is excellent and the 
performance of leak tightness conforms to the safety requirements. 


15112 (DOE/SF/16564—-T4-Vol.14) System 80+™ standard 
design: CESSAR design certification: Volume 14: Amendment 
I. Combustion Engineering, Inc., Windsor, CT (United States). 21 
Dec 1990. 287p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-86SF16564. Order Number 
DE94005067. Source: OSTI; NTIS; INIS; GPO Dep. 

This report has been prepared in support of the industry effort to 
standardize nuclear plant designs. These documents describe the 
Combustion Engineering, Inc. System 80+™ Standard Design. 


15113 (DOE/SF/16564—T4-Vol.15) System 80+™ standard 
design: CESSAR design certification: Volume 15: Amendment 
1. Combustion Engineering, Inc., Windsor, CT (United States). 21 
Dec 1990. 545p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-86SF16564. Order Number 
DE94005068. Source: OSTI; NTIS; INIS; GPO Dep. 

This report has been prepared in support of the industry effort to 
standardize nuclear plant designs. These documents describe the 
Combustion Engineering, Inc. System 80+™ Standard Design. 


15114 (ECN-RX-93-012) On the definition of the fuel tem- 
perature coefficient of reactivity for pin-cell calculations on an 
infinite lattice. Kruijf, W.J.M. de; Janssen, A.J. Netherlands En- 
ergy Research Foundation (ECN), Petten (Netherlands). Mar 1993. 
12p. Order Number DE94756110. Source: OSTI; NTIS. 





The fuel temperature coefficient of reactivity is an important pa- 
rameter in the evaluation of transients in light water reactors. The 
fuel temperature coefficient of an infinite lattice, often used in pin- 
cell calculations, is not a correct measure for the fuel temperature 
effect in such a lattice. We present a somewhat different definition 
of the fuel temperature coefficient of reactivity. This definition gives 
a more correct measure for the fuel temperature effect. Some cal- 
culations on lattices which are characteristic for a PWR show its 
accuracy. The newly defined fuel temperature coefficient is much 
less dependent on the fuel enrichment and the '°B-concentration. 
The fuel temperature coefficient is analysed by calculating the dif- 
ferent components constituting this coefficient. (orig.) 


15115 (EDF-93-NB-00099) Operation feedback analysis ap- 
plied to preventive maintenance. Bouchet, J.L.; Havart, J.; 
Jacquot, J.P.; Lannoy, A.; Vasseur, D. Electricite de France (EDF), 
92 - Clamart (France). Mar 1992. 27p. (In French). Order Number 
DE94621264. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper presents the contribution of operation feedback data 
bases and their analysis for the optimization of a preventive main- 
tenance program. The RCM approach (Reliability Centered 
Maintenance) is based on a functional breakdown of systems and 
components. There are four major stages: analysis of equipment 
criticality, critical failure analysis for each critical component, selec- 
tion of maintenance tasks, and operation feedback analysis. The 
in-depth knowledge of the failure and degradation mechanisms is 
only available through operation feedback, its analysis and experts 
judgements. The validation of the information collected in the vari- 
ous feedback files, and its statistical processing coupled with 
reliability calculations, enables : - the definition of the causes of 
failure and degradation noted, - the estimation of the associated 
failure rate and the calculation of the evolution of this failure rate 
as the age of the component increases. The paper presents the 
approach used and the results obtained for the pilot study of the 
chemical and volumetric control system CVCS of 900 MW PWR 
nuclear power plants. About 2 500 sheets, concerning a lot of 
equipment types (pumps, sensors, valves, ...) have been exper- 
tised and the statistical processing provided basic reliability 
parameters for RCM (rates, modes, causes, subcomponents, ...). 
(authors). 5 tabs., 6 figs., 7 refs. 


15116 (EDF-93-NB-00119) Frequentist methods for failure 
data analysis. Lannoy, A. Electricite de France (EDF), 92 - Cla- 
mart (France). Jul 1993. 51p. (in French). Order Number 
DE94621265. Source: OSTI; NTIS (US Sales Only); INIS. 

This note presents some frequentist methods for calculation of 
the reliability law of a component, taking into account failure data 
and degradation data, extracted from operation feedback data 
banks. (author). 10 tabs., 22 figs., 14 refs. 


15117 (EDF—-93-NB-00120) Response of sliding structures 
to seismic excitation: bibliographical study. Sarh, K.; Duval, C. 
Electricite de France (EDF), 92 - Clamart (France). Nov 1992. 46p. 
(In French). Order Number DE94621266. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Calculation of the seismic response of structures on sliding sup- 
ports involves the dual problem of “non-linear” and “random” 
dynamic behaviour. After a review of the non-linearities common in 
dynamics, slipping is compared with a hysteresis phenomenon. 
Simple examples are then used to present the Fokker-Planck 
equation and the equivalent linearization method. Finally, the meth- 
ods for modification of the excitation spectrum intended for the 
engineering calculations are recalled. (authors). 21 figs., 23 refs. 


15118 (EDF-93-NB-00122) Solution of an inverse heat con- 
duction problem using strain gage measurements. Chau, T.H.; 
Blanc, G.; Raynaud, M. Electricite de France (EDF), 92 - Clamart 
(France). Aug 1993. 10p. (in French). Order Number DE94621267. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The inverse heat conduction problem (IHCP) is commonly re- 
ferred as the problem of determining unknown thermal boundary 
conditions from remote temperature measurements. However other 
types of measurements may be used provided their sensitivity of 
the thermal field is large enough. This work focuses on the utilisa- 
tion of thermal stress measurements for solving the inverse heat 
conduction problem. The objective being to compare the quality of 
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the information given by thermal and by strain sensors. The case 
of a cylindrical tube is considered. The internal boundary condition 
is unknown and must be estimated from sensors placed at the 
outer surface only. The method used for solving the IHCP from 
stress measurements is developed first. The method is then ap- 
plied to experimental measurements. The data are examined in 
details to distinguish the noise from the true signal. Results given 
by thermal or/and strain sensors are compared. The comparison of 
the estimated and measured internal temperature show that, for 
the case of interest, much better estimates can be obtained with 
strain gages than with thermocouples. (authors). 8 figs., 7 refs. 


15119 (EDF—-93-NB-00123) On line fatigue monitoring and 
margins probabilistic assessment. Fournier, |.; Morilhat, P. Elec- 
tricite de France (EDF), 92 - Clamart (France). May 1993. 10p. (in 
French). Order Number DE94621268. Source: OSTI; NTIS (US 
Sales Only); INIS. 

An on-line computer aided system has been developed by Elec- 
tricite de France, the french utility, for a fatigue monitoring of 
critical locations in the nuclear steam supply system. This tool, 
called fatiguemeter, includes as input data only existing plant pa- 
rameters and is based on some conservative assumptions at 
several steps of the damage assessment (thermal boundary condi- 
tions, stress computation...) This paper presents recent 
developments performed toward a better assessing of margins in- 
volved in the complete analysis. The methodology is enlightened 
with an example showing the influence of plant parameters incerti- 
tude on the final stress computed at a PWR 900 MW unit 
pressurizer surge line nozzle. (authors). 4 figs., 4 refs. 


15120 (EDF-93-NB-00126) Inverse methods in thermome- 
chanics: application to an industrial case. Chau, T.H.; Morilhat, 
P.; Maye, J.P. Electricite de France (EDF), 92 - Clamart (France). 
Jan 1993. 13p. (In French). Order Number DE94621269. Source: 
OSTI; NTIS (US Sales Only); INIS. 

For safety reasons, the measurements of nuclear piping temper- 
ature and stress variations during transients are mainly available in 
the outer side, while the highest values take place in the inner one. 
To solve this inverse problem, we propose a transfer function 
approach to link the spectra of inner and outer values. The unidi- 
mensional model, using an analytical identified transfer function, is 
carried out and checked in a real-like case. The results show that 
stress measurements are more reliable than temperature measure- 
ments for the estimation of inner temperature fluctuations. This is 
due to the integral effect, through thickness, of stress instead of 
the local effect of temperature. This method can also be used for 
2D or 3D structures. However, in those cases, the transfer function 
cannot be estimated with analytical formulas. The transfer function 
is assessed by identification with the impulse response of the 
structure. (authors). 6 figs., 5 refs. 


15121 (EDF-93-NB-00128) Synthesis of industrial applica- 
tions of local approach to fracture models. Eripret, C. Electricite 
de France (EDF), 92 - Clamart (France). Mar 1993. 42p. (in 
French). Order Number DE94621270. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This report gathers different applications of local approach to 
fracture models to various industrial configurations, such as nuclear 
pressure vessel steel, cast duplex stainless steels, or primary 
circuit welds such as bimetallic welds. As soon as models are de- 
veloped on the basis of microstructural observations, damage 
mechanisms analyses, and fracture process, the local approach to 
fracture proves to solve problems where classical fracture mechan- 
ics concepts fail. Therefore, local approach appears to be a 
powerful tool, which completes the standard fracture criteria used 
in nuclear industry by exhibiting where and why those classical 
concepts become unvalid. (author). 1 tab., 18 figs., 25 refs. 


15122 (EDF—-93-NB-00133) Solution of an inverse thermal 
problem. Application to the determination of parietal tempera- 
ture fluctuations. Morilhat, P.; Maye, J.P.; Brendle, E.; Hay, B. 
Electricite de France (EDF), 92 - Clamart (France). 1992. 11p. (in 
French). Order Number DE94621271. Source: OSTI; NTIS (US 
Sales Only); INIS. 
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Solution of an inverse heat conduction problem (estimation of 
parietal temperature fluctuations inside a pipe from external mea- 
surements) using transfer functions is proposed. An analytical 
method and impulse response technique are studied, compared 
and tested for a PWR pipe, in working conditions favourable to 
thermal striping. The study shows the advantages of thermal stress 
measurements in comparison with temperature measurements for 
a better efficiency of the inverse method and gives proof of the 
better suitability of the impulse response technique for complex ge- 
ometries. (authors). 5 figs., 12 refs. 


15123 (EDF-93-NB-00134) Hydrodynamic forces in a self 
blocking jack. Jacquart, G. Electricite de France (EDF), 92 - Cla- 
mart (France). Apr 1993. 24p. (In French). Order Number 
DE94621272. Source: OSTI; NTIS (US Sales Only); INIS. 

The self-blocking jacks are used to support the fuel-rack during a 
seism. The good dimensioning of these components is related to 
the level of internal forces developed under alternate excitations. 
This note studies the hydrodynamic forces taking place in the jack 
during a traction phase, and try to find an upper limit to these 
forces. The good dimensioning of the jack junctions with the rack 


or the pool wall (mechanical, gap creation) is analyzed. (author). 4 
refs. 


15124 (EDF—-93-NB-00135) Impact-friction vibrations of 
tubular systems. Numerical simulation and experimental vali- 
dation. Jacquart, G. Electricite de France (EDF), 92 - Clamart 
(France). May 1993. 18p. (In French). Order Number DE94621273. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This note presents a summary on the numerical developments 
made to simulate impact-friction vibrations of tubular systems, 
detailing the algorithms used and the expression of impact and fric- 
tion forces. A synthesis of the experimental results obtained on 
MASSIF workbench is also presented, as well as their comparison 
with numerical computations in order to validate the numerical ap- 
proach. (author). 5 refs. 


15125 (EDF—-93-NB-00141) Modelling turbogenerator dy- 
namic behaviour - application to the N4 1400 MW turbine 
Arabelle. Bediou, J. Electricite de France (EDF), 92 - Clamart 
(France). Jan 1993. 14p. (in French). Order Number DE94621274. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This paper presents EDF developments in the field of 
rotordynamic. The article is illustrated by application of these devel- 
opments to the previsional study on the dynamic behaviour of the 
N4 plant series turbogenerator. (author). 7 figs. 


15126 (EDF—93-NJ-00055) Diapo, applying advanced Al 
methods to diagnosis of PWR reactor coolant pump. 
Porcheron, M.; Ricard, B. Electricite de France (EDF), 92 - Clamart 
(France). Jan 1993. 10p. (In French). Order Number DE94621275. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Electricite de France has decided to increase the capabilities of 
its monitoring and diagnostic architecture with the development of 
an Al system for reactor coolant pump diagnostic support. This de- 
velopment is carried out with the cooperation of the equipment 
constructor Jeumont Schneider Industries. This diagnostic system 
will eventually be included in an integrated surveillance architec- 
ture. We present the architecture of the system and the basics of 
the knowledge mode! used. Main data for diagnosis are provided 
by sensor data issued by the pump monitoring system. Diagnostic 
reasoning is based on the cooperation of two main activities : a 
heuristic search among typical symptomatic situations that leads to 
the formulation of hypotheses and a "deep” causal analysis that 
consists in backtracking from identified situations up to initial faults 
or causes. This approach is well fitted to field expert reasoning, 
and provides powerful diagnostic capabilities that help to overcome 
conventional limitations of expert systems entirely based on heuris- 
tic knowledge. (authors). 9 figs., 11 refs. 


15127 (INIS-mf—13804, pp. 5-16) Mathematical procedure of 
NPP operation risk analysis. Kolev, |. (Risk Engineering Ltd., 21, 
Srebyrna str., POB 27, Sofia 1407 (Bulgaria)). Committee on the 
Use of Atomic Energy for Peaceful Purposes, Sofia (Bulgaria). 
1993. 248p. (in Bulgarian). (CONF-9304245-: Seminar on mathe- 
matical models in nuclear safety and radiation protection, Sofia 
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(Bulgaria), 7-8 Apr 1993). In Mathematical models in nuclear safety 
and radiation protection: Collection of papers. Order Number 
DE94622182. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper presents the general mathematical procedure of the 
analyses of technogeneous risk and its place in the more general 
framework of decision-making process, as well as the three levels 
of NPP risk analysis and the general methods for analysis of acci- 
dent consequences. A quantitative definition of the ‘risk’ and the 
methods of its communication are also included. The paper intends 
to demonstrate the methodological soundness of risk analyses, 
which allow for a link between the public risk associated with oper- 
ation of potentially dangerous technological installations, like NPPs, 
and the design and operational peculiarities of a given plant. 13 
refs., 1 tab., 4 figs. (author). 


15128 (INIS-mf-13804, pp. 16-24) Simulating of the NPP re- 
liability and risk by means of Petri-like oriented graphs. 
Petkov, G.|. Committee on the Use of Atomic Energy for Peaceful 
Purposes, Sofia (Bulgaria). 1993. 248p. (in Bulgarian). (CONF- 
9304245-—: Seminar on mathematical models in nuclear safety and 
radiation protection, Sofia (Bulgaria), 7-8 Apr 1993). In Mathemati- 
cal models in nuclear safety and radiation protection: Collection of 
papers. Order Number DE94622182. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The author presents a comparison of the methods used for sim- 
ulation and calculation of the reliability and the risk of complex 
systems: Boolean algebra, fault tree analysis, minimal critical ele- 
ment group; Monte-Carlo method, event tree, logical diagram, 
Markov chains, semi-Markov chains, Petri nets, physical modelling, 
expert systems. The advantages and disadvantages of these meth- 
ods are summed up and analysed. It is concluded that even two 
methods can not cover the diversity of modes and states of the 
NPP systems. One acceptable strategy for modelling of such 
objects is application of a non-complicated method leading to ana- 
lytical solutions and supplemented by simulative modelling. The 
paper presents an alternative direct approach for the NPP reliability 
and risk modelling and calculation by technological, electrical and 
control circuits of the system. This techniques is called ‘Analysis of 
the technological reliability of oriented graphs (ATRG)’ and uses a 
graph for physical modelling which allows to reveal interactions be- 
tween elements and systems in all their operation modes. The 
oriented graph contains some elements of Petri nets. The scope of 
application of the proposed model and of the associated computer 
code are described. Three possible directions of their application 
for the main circulation pump of the Kozloduj NPP units 5 and 6 


(WWER-1000) are pointed out as examples. 2 refs., 1 tab., 3 figs. 
(V.K.). 


15129 (INIS-mf-13804, pp. 24-37) Benchmarking of MEL- 
COR against RELAPS/MOD2 and plant data during the 
blowdown phase. Syrtmadzhiev, A. (Energoproekt, Sofia (Bul- 
garia)); Ivanova, A.; Balabanov, E. Committee on the Use of 
Atomic Energy for Peaceful Purposes, Sofia (Bulgaria). 1993. 
248p. (in Bulgarian). (CONF-9304245—: Seminar on mathematical 
models in nuclear safety and radiation protection, Sofia (Bulgaria), 
7-8 Apr 1993). In Mathematical models in nuclear safety and radia- 
tion protection: Collection of papers. Order Number DE94622182. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Blowdown phase caiculations with MELCOR and RELAP5/Mod2 
for WWER-440/213 are made. The adequate simulation of the 
blowdown phase is of major importance to determine the starting 
time of core uncovering and heating-up, hence the fuel and 
cladding temperature gradients, the time for radioactive releases, 
the loss of integrity of the defensive barriers, etc. The benchmark- 
ing is performed for three cases of a small primary LOCA: (a) Cold 
leg LOCA with an equivalent diameter 100 mm with a blackout and 
only one hydroaccumulator injecting to the upper plenum; (b) 
LOCA from the steam part of the pressurizer - a rupture of the pipe 
to the safety valves, with a complete loss of ECCS; (c) Faulty 
opening of the pressurizer safety valves for the Rovno-2. It is 
concluded that as a whole MELCOR well predicts the main ther- 
mohydraulic parameters in the leakage phase at suitable modelling 
of the breakage. 20 figs. (author). 


15130 (INIS-mf—13804, pp. 38-54) Computer codes for cou- 
pled calculations of WWER-440 and WWER-1000 reactor core 





thermohydraulic and fuel rod thermomechanical behaviour un- 
der DBA LOCA conditions. Stefanova, S. (Byigarska Akademiya 
na Naukite, Sofia (Bulgaria). Inst. za Yadrena Izsledvaniya i Ya- 
drena Energetika); Vitkova, M. Committee on the Use of Atomic 
Energy for Peaceful Purposes, Sofia (Bulgaria). 1993. 248p. (in 
Bulgarian). (CONF-9304245—: Seminar on mathematical models in 
nuclear safety and radiation protection, Sofia (Bulgaria), 7-8 Apr 
1993). In Mathematical models in nuclear safety and radiation pro- 
tection: Collection of papers. Order Number DE94622182. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Safety considerations and limiting parameters, as well as com- 
puter codes and physical models for analysing the reactor core 
thermohydraulics and fuel element integrity under DBA LOCA con- 
ditions are discussed. The authors consider the well known 
conservative and the recent ’best estimate’ approaches as well as 
the widely used computer codes to predict the reactor core and the 
fuel rod performance and to estimate the ECCS efficiency of 
WWER reactors. Some mostly used thermohydraulic computer 
codes, the physical models involved and different versions of the 
RELAP code are viewed and compared. The choice of the RE- 
LAP4/Mod6 version to perform calculations for the WWER reactors 
is well grounded. The necessity to analyse the processes in the 
fuel rods with special tools is also proved. Some computer codes 
and the important physical models for prediction of the fuel rod 
thermomechanical behaviour are discussed and the program sys- 
tem SSYST-2 is chosen as the most convenient code available to 
perform calculations for the WWER reactors. As a part of the ’best 
estimate’ approach, the coupled thermohydraulics, the fuel rod 
thermomechanical analysis and its consequent stages are pre- 
sented and their application for WWER reactors is suggested. 66 
refs., 3 figs. (author). 


15131 (INIS-mf—13804, pp. 55-82) Analysis of the thermohy- 
draulic and thermomechanical processes in the reactor core 
and fuel rods of WWER-440 and WWER-1000 in case of LOCA 
in the primary coolant circuit. Stefanova, S. (Byigarska 
Akademiya na Naukite, Sofia (Bulgaria). Inst. za Yadrena Izsled- 
vaniya i Yadrena Energetika); Mateeva, M. Committee on the Use 
of Atomic Energy for Peaceful Purposes, Sofia (Bulgaria). 1993. 
248p. (In Bulgarian). (CONF-9304245-: Seminar on mathematical 
models in nuclear safety and radiation protection, Sofia (Bulgaria), 
7-8 Apr 1993). In Mathematical models in nuclear safety and radia- 
tion protection: Collection of papers. Order Number DE94622182. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Three stages of proposed complex analysis are described: 1) 
Calculation of the thermohydraulic parameters in the primary circuit 
by the RELAP4 code through a rough dividing of the reactor core 
in control volumes by height (4 axial zones). The reactor core is 
considered as a set of fuel rods with an average power with adjoin- 
ing channels. 2) Calculation of the thermohydraulic parameters in 
reactor core at its detailed consideration (10 axial zones for 
WWER-440 and 20 axial zones for WWER-1000) by the RELAP4 
code. 3) Calculation of thermohydraulic processes in the fuel rods 
at various initial states (power, cross geometry, pressure and con- 
tent of gas under containment, depth of fuel burning, etc.) by the 
SSYST code. The results of the calculations provide data for ser- 
viceability of the fuel elements: temperature, deformations and 
strength of the fuel element containment during the MPA. The final 
purpose of the analysis is to obtain well evaluated data for the 
quantity of the damaged and/or destroyed rods, for the degree of 
blocking of the passage cross sections of the core in various MPA 
phases, for the possibility of hydrogen accumulation, etc., based 
on real core loading of the reactor in operation. 17 refs., 24 figs. 


15132 (INIS-mf—-13804, pp. 83-93) COBSOFM - a program 
for thermal-hydraulic subchannel! analysis of water-cooled 
power reactor core. Panajotov, D. (Bylgarska Akademiya na 
Naukite, Sofia (Bulgaria). inst. za Yadrena Izsledvaniya i Yadrena 
Energetika); llieva, B. Committee on the Use of Atomic Energy for 
Peaceful Purposes, Sofia (Bulgaria). 1993. 248p. (in Bulgarian). 
(CONF-9304245—: Seminar on mathematical models in nuclear 
safety and radiation protection, Sofia (Bulgaria), 7-8 Apr 1993). In 
Mathematical models in nuclear safety and radiation protection: 
Collection of papers. Order Number DE94622182. Source: OSTI; 
NTIS (US Sales Only); INIS. 
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The presented COBSOFM code is an improved version of the 
USA programme COBRA-3C. Its main new features are the follow- 
ing: an improved model of subcooled boiling; tools for creating of 
block pre-CHF and post-CHF heat transfer coefficients; a model for 
turbulent mixing in two-phase flow; initiating of Russian correlations 
for critical heat flux calculations of \VWWER reactors. The mathemat- 
ical model is based on equations for conservation of mass, energy 
and momentum for each section of a given subchannel. The equa- 
tions are solved using a semi-evident scheme of finite differences, 
defining the boundary conditions for steady-state and transient 
regimes, where the boundary conditions are the inlet fluid enthalpy 
and mass flowrate and the outlet pressure. The solution of the sys- 
tem of equations needs additional models and correlations - mass 
and cubic vapor contents at subcooled and bulk boiling, coefficient 
of slip between the phases, friction coefficient, mixing of the 
coolant at one- and two-phase flow, heat transfer coefficient, CHF- 
correlations etc. The precise reflection of heat transfer mechanism, 
the determination of the real temperature field in the fuel rods and 
the heat flux require correlations for the heat transfer coefficient at 
difference fluid flow regimes. In order to extent the possibilities for 
heat transfer calculations in the pre-CHF and the post-CHF regions, 
an additional correlation package is introduced in COBSOFM. It 
contains the improved correlations of Bertoletti (CISE, 1965), 
Bezrukov (1976) and Smolin (1967, 1978) and enables to cover 
the parameters typical for WWER reactors. The COBSOFM models 
and correlations reflect more precisely and thoroughly the thermal- 
hydraulic processes in the WWER reactors core and extend the 
program possibilities for subchannel analysis. 50 refs. (author). 


15133 (INIS-mf-13804, pp. 93-97) Core thermal-hydraulic 
analysis of a WWER-440 reactor in the Kozloduj NPP units 1-4. 
Panajotov, D. (Bylgarska Akademiya na Naukite, Sofia (Bulgaria). 
inst. za Yadrena Izsledvaniya i Yadrena Energetika); llieva, B. Com- 
mittee on the Use of Atomic Energy for Peaceful Purposes, Sofia 
(Bulgaria). 1993. 248p. (in Bulgarian). (CONF-9304245—: Seminar 
on mathematical models in nuclear safety and radiation protection, 
Sofia (Bulgaria), 7-8 Apr 1993). In Mathematical models in nuclear 
safety and radiation protection: Collection of papers. Order Num- 
ber DE94622182. Source: OSTI; NTIS (US Sales Only); INIS. 

The analysis presented include calculations made after a con- 
crete fuel reloading and power effect operation. The maximal 
loaded core section at steady-state conditions and blackouts is 
considered. Comparisons are performed of the critical heat flux de- 
termined with COBSOFM code with the experimental data obtained 
in SKODA (Plsen, CS), KURCHATOV IAE (Moskow, RU) and HU- 
DROPRESS OKB (Podolsk, RU). The comparison demonstrates 
the applicability of the COBSOFM models and correlations for the 
core subchannel thermal-hydraulic analysis of WWER reactors. Re- 
sults from the analysed Kozloduy NPP units 2-4 are used for 
substantiation of the heat phase of the fuel reloading for: unit 2 - 
reload 17-th, unit 3 - reloads 11-th and 12-th, unit 4 - reloads 10-th 
and 11-th. The following limiting parameters for the safety reactors 
operation are calculated: critical heat flux ratio, maximum fuel tem- 
perature and cladding temperature of the fuel rod. The critical heat 
flux ratio is estimated according to the correlations of Bezrukov 
(1976) and Smolin (1978). The maximal fuel temperature, the 
cladding temperature of the rods and the temperature and vapor 
content of the coolant are determined. The temperature field in the 
fuel, the cladding temperature, the temperature field of the coolant, 
the vapor content and mass flowrates of the coolant are obtained. 
The thermal-hydraulic analyses provides conclusions for the core 
condition and core operating reserves during the fuel loading. 1 
refs., 4 figs. (author). 


15134 (INIS-mf—-13804, pp. 98-103) MOST-7 - a code for 
water-cooled power reactors analysis at transient and accident 
conditions without LOCA. llieva, B. (Bylgarska Akademiya na 
Naukite, Sofia (Bulgaria). Inst. za Yadrena |zsledvaniya i Yadrena 
Energetika); Panajotov, D. Committee on the Use of Atomic En- 
ergy for Peaceful Purposes, Sofia (Bulgaria). 1993. 248p. (in 
Bulgarian). (CONF-9304245-: Seminar on mathematical models in 
nuclear safety and radiation protection, Sofia (Bulgaria), 7-8 Apr 
1993). In Mathematical models in nuclear safety and radiation pro- 
tection: Collection of papers. Order Number DE94622182. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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The MOST-7 code is intended for thermal-hydraulic analysis of 
transient and accident without loss of coolant in the primary and 
secondary circuits of WWER NPPs. This report presents a descrip- 
tion of the mathematical model, the calculation scheme and the 
program organization of the code. The main parameters calculated 
are: reactor power, turbogenerator power, pressure in the primary 
circuit, pressure in the main steam collector, pressure in the steam 
generator, coolant flowrate, coolant temperature, fuel temperature, 
pressurizer level, steam generator level, etc. Neutron kinetics 
equations with point approximation and six groups of moderated 
neutrons are used for reactor power determination. In order to 
solve these equations the reactivity value is substituted with aver- 
age reactivity value for the integration interval. After integration of 
the system equations, an analytical solution used in the code is 
written. The primary circuit parameters are determined by a system 
of equations for conservation of mass, momentum and energy and 
the equation of heat conduction. This system is solved with a con- 
stant coefficient of the integration step. The calculation scheme of 
the searched parameters consists of two stages: steady-state con- 
dition parameters determination and dynamics process calculation. 
The code advantages verified during the WWER reactors analyses 
allow to provide a more complete and precise analysis of WWER 
accidents such as anticipated transients without scram, station 
blackout, main circulation pump coastdown, turbine generator trip 
etc. The use of a specialized program code in case of accident 
without LOCA improves the quality of nuclear safety analysis and 
provides specific calculations for WWER NPPs. 2 refs. (author). 


15135 (INIS-mf-13804, pp. 103-110) Analysis of WWER in 
transient and accident modes. Ilieva, B.D. (Bylgarska Akademiya 
na Naukite, Sofia (Bulgaria). Inst. za Yadrena Izsledvaniya i Ya- 
drena Energetika); Panajotov, D.P. Committee on the Use of 
Atomic Energy for Peaceful Purposes, Sofia (Bulgaria). 1993. 
248p. (in Bulgarian). (CONF-9304245—: Seminar on mathematical 
models in nuclear safety and radiation protection, Sofia (Bulgaria), 
7-8 Apr 1993). In Mathematical models in nuclear safety and radia- 
tion protection: Collection of papers. Order Number DE94622182. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The following cases are discussed: accident without LOCA of 3 
from 4 main circulating pumps and introduction of positive radioac- 
tivity in WWER-1000; accident with complete LOCA of 6 from 6 
MCP in WWER-440. The results prove the advantages of the 
MOST-7 code for a more complete and precise analysis of the cur- 


rent processes in the primary and secondary circuits. 8 figs. 
(author). 


15136 (INIS-mf-13804, pp. 114-118) Determination of the 
main thermal-hydraulic parameters of circuit with natural cir- 
culation and comparison with experimental data obtained in 
the BWR VK-50. Panajotov, D. (Bylgarska Akademiya na Naukite, 
Sofia (Bulgaria). Inst. za Yadrena Izsledvaniya i Yadrena Ener- 
getika); llieva, B. Committee on the Use of Atomic Energy for 
Peaceful Purposes, Sofia (Bulgaria). 1993. 248p. (In Bulgarian). 
(CONF-9304245-: Seminar on mathematical models in nuclear 
safety and radiation protection, Sofia (Bulgaria), 7-8 Apr 1993). In 
Mathematical models in nuclear safety and radiation protection: 
Collection of papers. Order Number DE94622182. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A full analysis of a coolant circuit with natural circulation in a 
BWR is made by a program package consisting of the codes COB- 
SOFM, RISER, CARRYUNDER and DOWN. The thermal hydraulic 
analysis includes three-dimensional calculations of the reactor 
core, the riser cubic vapor content, the vapor carryunder in down- 
stream section and the vapor condensation length determination. 
The parameters of the core, riser, vapor carryunder and down- 
stream sections are determined. All proposed program codes are 
verified by comparison with experimental data obtained from fluid 
dynamics facilities and the Russian BWR VK-50. 17 refs., 1 tab., 4 
figs. (author). 


15137 (INIS-mf—13804, pp. 119-126) Generation of effective 
few-group parameters and boundary conditions for diffusion 
calculations of WWER-440 reactors. Petkov, P. (Bylgarska 
Akademiya na Naukite, Sofia (Bulgaria). Inst. za Yadrena Izsled- 
vaniya i Yadrena Energetika). Committee on the Use of Atomic 
Energy for Peaceful Purposes, Sofia (Bulgaria). 1993. 248p. (In 


146 ERA Vol. 19, No. 6 


Bulgarian). (CONF-9304245—: Seminar on mathematical models in 
nuclear safety and radiation protection, Sofia (Bulgaria), 7-8 Apr 
1993). In Mathematical models in nuclear safety and radiation pro- 
tection: Collection of papers. Order Number DE94622182. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The generation of a library of few-group diffusion parameters and 
boundary conditions for three-dimensional coarse-mesh neutron 
diffusion code SPPS-1.5 is described. The well known lattice code 
WIMS-D4 with a number of modifications is used. The choice of in- 
put data for the lattice code is discussed, including the preparation 
of regular and cluster-averaged Dancoff factors. The whole proce- 
dure of lattice calculations and the strategy of approximations are 
also presented. The accuracy of the approximations for power 
states with respect to EMBED equation is 0.0001. The procedure 
of calculating albedo-type boundary conditions includes: calculation 
of 20-group transport macroscopic cross-sections by WIMS-D4 
both for the fuel region and for the reflector materials; solution of 
the transport equation for one-dimensional geometry by the trans- 
port code WDSN; and auxiliary calculations of adequate 
albedo-type coefficients. 10 refs. (author). 


15138 (INIS-mf-13804, pp. 127-137) A three-dimensional 
two-group neutron diffusion code SPPS-1.5 for calculation of 
the neutron-physical characteristics of the WWER-440 reac- 
tors. Petkov, P. (Bylgarska Akademiya na Naukite, Sofia (Bulgaria). 
Inst. za Yadrena Izsledvaniya i Yadrena Energetika). Committee on 
the Use of Atomic Energy for Peaceful Purposes, Sofia (Bulgaria). 
1993. 248p. (In Bulgarian). (CONF-9304245-: Seminar on mathe- 
matical models in nuclear safety and radiation protection, Sofia 
(Bulgaria), 7-8 Apr 1993). In Mathematical models in nuclear safety 
and radiation protection: Collection of papers. Order Number 
DE94622182. Source: OSTI; NTIS (US Sales Only); INIS. 

A 3D 2-group neutron diffusion code SPPS-1.5 for WWER-440 
in-core fuel management calculations is developed. The mathemat- 
ical model is based on the widely used modal representation of the 
2-group fluxes and combines the simplicity of the 1.5-group ap- 
proximation with adequate description of the spatial dependence of 
the fundamental mode. The final balance equation includes the 
fundamental mode only. Albedo-type boundary conditions are used 
on the core boundary. The accuracy of the model is very close to 
that of the full two-group model. The full set of two-group diffusion 
parameters is used together with a number of additional parame- 
ters needed for calculation of the fuel burnup, Xe-135 and Sm-149 
poisoning and the real number densities of U-235 and Pu-239. The 
library of all these parameters is generated by a modified version 
of the lattice code WIMS-D4. The code is verified by comparison 
with experimental data from Loviisa and Kozloduy NPP. The calcu- 
lated critical boron level is underestimated for the first cycles while 
the accuracy for the next cycles is adequate. The accuracy with 
respect to the assembly-wise and axial power distributions is ade- 
quate. No essential adaptation to the experimental data was 
necessary. 8 refs., 3 tabs. (author). 


15139 (INIS-mf-13804, pp. 138-149) Accuracy of the 
program package for predicting of the neutron-physical char- 
acteristics of the fuel loading in the Kozloduy NPP WWER-440. 
Kharalampieva, Ts. (Kombinat Atomna Energetika, Kozloduj (Bul- 
garia)); Stoyanova, |.; Spasova, V.; Antov, A.; Simeonov, T.; 
Petkov, P. Committee on the Use of Atomic Energy for Peaceful 
Purposes, Sofia (Bulgaria). 1993. 248p. (in Bulgarian). (CONF- 
9304245-—: Seminar on mathematical models in nuclear safety and 
radiation protection, Sofia (Bulgaria), 7-8 Apr 1993). In Mathemati- 
cal models in nuclear safety and radiation protection: Collection of 
papers. Order Number DE94622182. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Aiming at improvement of nuclear safety and fuel utilization in 
the Kozloduj NPP, a sequence of changes in the design burnup 
cycle has been made and a set of computer programs has been 
developed since the start-up of the station. Calculations of the 
neutron-physical characteristics of the core were done by the codes 
SPPS-1, HEXAB-2DB, BIPR-5AK and KP. The calculational results 
from the three-dimensional coarse-mesh diffusion code SPPS-1 
were compared to relevant experimental data from a series of 
cycles of the units 1-4. Concerning the critical parameters of the re- 
actor state and the length of the cycles, the accuracy of the codes 





was estimated in the range +0.4% of reactivity. A comparison re- 
garding the assembly-wise power distribution shows that in case of 
a maximum loadup assembly, the calculational accuracy is +2%. 
An estimation of the calculational accuracy concerning the enrich- 
ment and the assembly stay in the core of the reactor shows that it 
is about +3%. The accuracy of the above mentioned set of codes 
is independent of the fuel configuration in the core - an in-in-out 
distribution schemes and the use of dummy assemblies as a shield 
along the periphery of the core. 10 refs., 4 tabs., 7 figs. (author). 


15140 (INIS-mf-13804, pp. 156-162) Preliminary evaluation 
of radiological consequences as a result of serious hypotheti- 
cal accidents in the Kozloduy NPP WWER-1000 and 
WWER-440. Mateeva, M. (Byigarska Akademiya na Naukite, Sofia 
(Bulgaria). Inst. za Yadrena Izsledvaniya i Yadrena Energetika). 
Committee on the Use of Atomic Energy for Peaceful Purposes, 
Sofia (Bulgaria). 1998. 248p. (in Bulgarian). (CONF-9304245—: 
Seminar on mathematical models in nuclear safety and radiation 
protection, Sofia (Bulgaria), 7-8 Apr 1993). In Mathematical models 
in nuclear safety and radiation protection: Collection of papers. 
Order Number DE94622182. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The consequences to the Bulgarian population from hypothetical 
large scale nuclear accidents at the Kozloduy NPP are estimated 
under some simplifying assumptions. Three different hypothetical 
accident scenarios for WWER-1000, specified as 7th level, are ex- 
amined. The consequences to the population of the 30 km zone 
around the Kozloduy region from Intersystem LOCA Du 45 mm of 
HPIP supply line of the reactor WWER-440 are presented too. The 
analysis is performed by the code CRAC2MOD (a current Bulgar- 
ian version of CRAC2) and includes the health consequences to 
the population of Bulgaria. The dose burden on the critical organs - 
thyroid, red bone marrow, lungs, skin and whole body - is given 
graphically. The consequences resulting from Intersystem LOCA 
Du 45 mm of supply line are not significant and below the maxi- 
mum permissible level. Under the hypothetical scenarios of 
WWER-1000 adopted in the present work we see the maximal 
probability risk is EMBED Equation which is obtained under a se- 
ries of conservative assumptions. It is estimated that concerning 
the initial exposure levels the cancer risk is less than EMBED 
equation. 9 figs., 4 refs. (author). 


15141 (INIS-mf-13804, pp. 212-220) Code systems for 
effective and precise calculation of the basic neutron charac- 
teristics, core loading optimization, analysis and estimation of 
the operation regimes of WWER type reactors. Apostolov, T. 
(Bylgarska Akademiya na Naukite, Sofia (Bulgaria). Inst. za Ya- 
drena |zsledvaniya i Yadrena Energetika); Ivanov, K.; Prodanova, 
R.; Manolova, M.; Petrova, T.; Alekova, G. Committee on the Use 
of Atomic Energy for Peaceful Purposes, Sofia (Bulgaria). 1993. 
248p. (in Bulgarian). (CONF-9304245—: Seminar on mathematical 
models in nuclear safety and radiation protection, Sofia (Bulgaria), 
7-8 Apr 1993). In Mathematical models in nuclear safety and radia- 
tion protection: Collection of papers. Order Number DE94622182. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Two directions for investigations are suggested: 1) Analysis and 
evaluation of the real loading patterns and operational regimes for 
Kozloduy NPP WWER-440 and WWER-1000 in the frame of the 
recent safety criteria and nuclear power plant operating limits. 2) 
Development of modern code system for WWER type reactor core 
analysis with advanced features: new design and materials for fuel 
and control rods, increasing the fuel enrichment, using the integral 
and discrete burnable absorbers etc. The fuel technology design 
evolution maximizes the fuel utilization efficiency, improves opera- 
tion performance and enhances safety margins. By the joint efforts 
of specialists from INRNE, Sofia (BG) and KAB, Berlin (GE), the 
codes NESSEL-IV-EC, PYTHIA and DERAB have been developed 
and verified. In the frame of the PHARE programme the joint 
project ASPERCA has been proposed intended for reactor physics 
calculations with PHYBER-WWER code for safety enhancement 
and operation reliability improvement. In-core fuel management 
benchmarks for 4 cycles of unit 2 (WWER-440) and 2 cycies of 
unit 5 (WWER-1000) have been performed. The coordination of 
burnable absorber design implementation, low leakage loadings us- 
age, reloading enrichment increase and steel content reduction in 
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the core have made the reactor core analysis more demanding 
and the definition of loading patterns - more difficult. This complex- 
ity requires routine use of three-dimensional fast accurate core 
model with extended and updated cross section libraries. To meet 
the needs of WWER advanced loading patterns and in-core fuel 
management improvements the HEXANES code systems is being 
developed and qualified. Some test calculations have been carried 
out by the HEXANES code system investigating the influence of 
Gd in the fuel on the main reactor physics parameters. For reeval- 
uation of the core safety-related design limits forming the basis of 


licensing procedure, the code DYN3D/M2 is used. 16 refs., 3 figs. 
(author). 


15142 (INIS-mf—13804, pp. 220-223) Package of codes for 
calculating the neutron flux and responses (doses, reaction 
rates, radiation damages) in reactor and shielding media. 
llieva, K. (Bylgarska Akademiya na Naukite, Sofia (Bulgaria). Inst. 
za Yadrena Izsledvaniya i Yadrena Energetika); Belousov, S.; 
Antonov, S. Committee on the Use of Atomic Energy for Peaceful 
Purposes, Sofia (Bulgaria). 1993. 248p. (In Bulgarian). (CONF- 
9304245—: Seminar on mathematical models in nuclear safety and 
radiation protection, Sofia (Bulgaria), 7-8 Apr 1993). In Mathemati- 
cal models in nuclear safety and radiation protection: Collection of 
papers. Order Number DE94622182. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A complex of codes and data for calculation of neutron flux and 
response functions (doses, activation rates, damages) in reactor 
and shielding media is presented. The data part includes the neu- 
tron and gamma evaluated data files ENDF/B-4,5,6, ENDL-4 etc., 
radiation dose data files IRDF-90, DOZEF, multigroup neutron- 
gamma cross section libraries FLUNG, SAILOR, DLC37F, 
VITAMIN-C, FBIB26S, FENDL. The code part includes the prepro- 
cessing codes as SUPERTOG, NJOY etc., transport discrete 
ordinate codes ANISN, DORT, TORT, Monte Carlo codes - 
MORSE, MCNP, codes for dose calculations and other axillary 
codes created by the authors. The presented complex has been 
used for determination of the reactor pressure vessel embrittlement 
of Kozloduy NPP units as well as for fusion reactors benchmarks 
studies. This complex gives the possibility to solve various tasks 
on propagation of neutrons and gamma particles in reactor sys- 
tems for decommissioning and nuclear safety purposes. 1 fig., 22 
refs. (author). 


15143 (INIS-mf—13804, pp. 223-227) Neutron fluence deter- 
mination for WWER-440 and WWER-1000 RPV ageing 
surveillance. llieva, K. (Bylgarska Akademiya na Naukite, Sofia 
(Bulgaria). Inst. za Yadrena Izsledvaniya i Yadrena Energetika); 
Apostolov, T.; Belousov, S.; Petrova, T.; lvanov, K.; Antonov, S.; 
Prodanova, R. Committee on the Use of Atomic Energy for Peace- 
ful Purposes, Sofia (Bulgaria). 1993. 248p. (In Bulgarian). 
(CONF-9304245—: Seminar on mathematical models in nuclear 
safety and radiation protection, Sofia (Bulgaria), 7-8 Apr 1993). In 
Mathematical models in nuclear safety and radiation protection: 
Collection of papers. Order Number DE94622182. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Some of the problems in the Surveillance Programme for Reac- 
tor Pressure Vessel (RPV) are related to determination of neutron 
flux distribution, neutron fluence and metal brittleness increasing. In 
the WWER-440/230 reactors (units 1-4 of Kozloduy NPP) the weld 
No of RPV undergoes the most severe irradiation embrittlement. 
The welds 3 and 4 of the WWER-1000 reactors (units 5-6 of Ko- 
zloduy NPP) have substantial embrittlement. Transport calculations 
of fast neutron fluence on the WWER RPV and ex-vessel mea- 
surements by threshold activation detectors are the primary means 
for adequate assessment of metal state, as well as for reactor life 
time prognoses. The fast neutron fluence with energy above 0.5 
MeV accumulated on the RPV is determined by the discrete trans- 
port ordinate code TORT. The comparison between the calculated 
fluence with energy up to 0.5 MeV for 16 cycles of the Unit 2 and 
the measured data from specimens cut out from RPV shows a 
good consistence. The comparison between the designed and im- 
plemented neutron fluence on unit 4 is demonstrated. 3 figs., 9 
refs. (author). 


15144 (INIS-mf-13804, pp. 232-236) Detailed thermohy- 
draulic analysis of a maximally loaded fuel element for 
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WWER-440 in case of loss-of-flow accident. Rajkova, |.; Grudev, 
P.; Antonov, N. Committee on the Use of Atomic Energy for 
Peaceful Purposes, Sofia (Bulgaria). 1993. 248p. (In Bulgarian). 
(CONF-9304245-: Seminar on mathematical models in nuclear 
safety and radiation protection, Sofia (Bulgaria), 7-8 Apr 1993). In 
Mathematical models in nuclear safety and radiation protection: 
Collection of papers. Order Number DE94622182. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A top loaded fuel element for WWER-440/B-230 with thermal 
power 1402.5 MW is used. The accident occurs in the end of the 
fueling. By means of a subchannel analysis the main thermohy- 
draulic parameters of the flow are determined. The coefficients of 
margins to critical heat flux (MCHF) for each fuel element are de- 
termined. As a result of the calculations the distribution of the 
temperature, enthalpy, mass velocity, vapor content of the coolant 
in the subchannels of the fuel elements, temperature fields in the 
rods and the MCHF are obtained. The calculations are made by 
means of COBSIM code, a modified version of COBRA-IIIC. Addi- 
tionally the correlation of Smolin is applied, referring to mode 
parameters corresponding to the accident. The mathematical model 
is based on the mass, energy and pulse conservation equations for 
the considered cell subchannel. The results show a complicated 
picture of of the fuel elements stream-line, which is due to irregu- 
larity of energy emission. It is concluded that in the given 
accidental situation the correlation of Bezrukov describes with suffi- 
cient conservatism the MCHF in the whole range of the mode 
parameters change. The MCHF is in permissible limits. (B.N.). 


15145 (INIS-mf—13804, pp. 237-242) Simulation of the pro- 
cesses in steam generators in WWER-1000 by means of 
RELAPS5/MOD2. Grudev, P.; Rajkova, |.; Nechev, O. Committee on 
the Use of Atomic Energy for Peaceful Purposes, Sofia (Bulgaria). 
1993. 248p. (In Bulgarian). (CONF-9304245—: Seminar on mathe- 
matical models in nuclear safety and radiation protection, Sofia 
(Bulgaria), 7-8 Apr 1993). In Mathematical models in nuclear safety 
and radiation protection: Collection of papers. Order Number 
DE94622182. Source: OSTI; NTIS (US Sales Only); INIS. 

The purpose of the study is to analyse the reasons for deteriora- 
tion in the reliable operation of the steam generators (SG) of 
WWER-1000. The problems are of thermohydraulic and water- 
chemistry nature. A mathematical modelling of the processes is 
realised by means of a modification of RELAP5/2 (for IBM 43-41). 
The model allows a detailed determination of the main thermohy- 
draulic characteristics in the whole SG volume as well as the 
consumptions between adjoining volumes. 1 tab., 5 figs., 6 refs. 
(B.N.). 


15146 (INIS-mf—13818) International assistance to upgrade 
the safety of Soviet-designed nuclear power plants. Selected 
activities in Eastern and Central Europe and the countries of 
the former Soviet Union: An overview. Gillen, V. (ed.). Interna- 
tional Atomic Energy Agency, Vienna (Austria). Dec 1993. 7p. 
(IAEA-PL-A39E.). Order Number DE94619626. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The overview is merely a snapshot of nuclear safety activities to 
assist the countries of Eastern and Central Europe and the former 
Soviet Union. While many other activities are planned or ongoing, 
this publication is meant to provide a general overview of the world 
community's commitment to improving the safety of Soviet- 
designed nuclear reactors. 


15147 (JAERI-M-93-200) Core vold fraction distribution 
under high-temperature high-pressure boil-off conditions: Ex- 
periment at study with Two-Phase flow Test Facility (TRTF). 
Kondo, Masaya (Japan Atomic Energy Research Inst., Tokai, 
Ibaraki (Japan). Tokai Research Establishment); Kumamaru, Hi- 
roshige; Murata, Hideo; Anoda, Yoshinari; Kukita, Yutaka. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Oct 1993. 62p. (In 
Japanese). Order Number DE94753260. Source: OSTI; NTIS; INIS. 

The prediction of void fraction distributions in a core under 
boil-off conditions is important for analyzing the core cooling perfor- 
mance during reactor accidents. In this work, boil-off experiments 
were conducted under high-temperature high-pressure conditions 
using PWR-type and tight-lattice type (p/d = 1.11) simulated fuel 
assembly test sections of the Two-Phase flow Test Facility (TPTF). 
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Several existing void fraction correlations and models were as- 
sessed against the experimental data. As a result, it has become 
clear that: (1) while the Chexal-Lellouche model predicts best the 
present experimental data, the model has a tendency to underesti- 
mate void fraction at higher pressures; (2) no significant problems 
are found in the applicability of the tested correlations and models 
to the tight-lattice geometry; and (3) void fractions measured by 
single-beam gamma densitometers tend to be larger than those 
measured by differential pressure transducers due to the radial 
void fraction distribution. (author). 


15148 (JAERI-M—93-236) Break flow modeling for a steam 
generator tube rupture (SGTR) incident in a pressurized water 
reactor (PWR). Kuroda, Takeshi (Japan Atomic Energy Research 
Inst., Tokai, Ibaraki (Japan). Tokai Research Establishment); 
Watanabe, Tadashi; Kukita, Yutaka. Japan Atomic Energy Re- 
search Inst., Tokyo (Japan). Dec 1993. 41p. (in Japanese). Order 
Number DE94753450. Source: OSTI; NTIS; INIS. 

The design-basis steam generator tube rupture (SGTR) scenario 
for the pressurized water reactor (PWR) postulates an instanta- 
neous double-ended break of a steam generator (SG) U-tube. The 
flow rate through the broken U-tube depends on the primary-to- 
secondary side differential pressure in the affected SG, the primary 
coolant subcooling, and the break location along the U-tube. In this 
report, the RELAPS/MOD2 code’s capability in predicting the SGTR 
break flow rate is assessed against experiments conducted on the 
Large Scale Test Facility (LSTF). The code is then used to predict 
break flow rate in the PWR for typical SGTR situations. It is shown 
that the code simulates well the break flow rates in the LSTF exper- 
iments for both single-phase and two-phase discharges, including 
two-phase critical flow discharge. The calculated PWR break flow 
rate takes a maximum for a break occurring at the lower end of the 
U-tube, on its cold leg side, because of the combined influence of 
tube-inlet fluid subcooling and frictional pressure drop along the 
broken tube. Modeling the tube frictional pressure drop is important 
to predict the break flow rate dependence on inlet fluid sub-cooling; 
simplified break flow modeling which applies a constant discharge 
coefficient less than unity, instead of modeling explicitly the tube 
frictional length, fails to predict the change in break flow rate accu- 
rately if the inlet subcooling varies for a wide range. (author). 


15149 (JAERI-M—-93-240) Assessment of one dimensional 
reflood model in REFLA/TRAC code. Akimoto, Hajime (Japan 
Atomic Energy Research inst., Tokai, Ibaraki (Japan). Tokai Re- 
search Establishment); Ohnuki, Akira; Murao, Yoshio. Japan Atomic 
Energy Research Inst., Tokyo (Japan). Dec 1993. 89p. (in Japan- 
ese). Order Number DE94753444. Source: OSTI; NTIS; INIS. 

Post-test calculations for twelve selected SSRTF, SCTF and 
CCTF tests were performed to assess the predictive capability of 
the one-dimensional reflood model in the REFLA/TRAC code for 
core thermal behavior during the reflood in a PWR LOCA. Both 
core void fraction profile and clad temperature transients were pre- 
dicted excellently by the REFLA/TRAC code including parameter 
effect of core inlet subcooling, core flooding rate, core configura- 
tion, core power, system pressure, initial clad temperature and so 
on. The peak clad temperature was predicted within an error of 50 
K. Based on these assessment results, it is verified that the core 
thermal hydraulic behaviors during the reflood can be predicted ex- 
cellently with the REFLA/TRAC code under various conditions 
where the reflood may occur in a PWR LOCA. (author). 


15150 (NUREG/CR-5161-Vol.2) Evaluation of sampling 
plans for in-service inspection of steam generator tubes: Vol- 
ume 2, Comprehensive analytical and Monte Carlo simulation 
results for several sampling plans. Kurtz, R.J. (Pacific Northwest 
Lab., Richland, WA (United States)); Heasler, P.G.; Baird, D.B. Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Div. of Engineering; Pacific Northwest Lab., Richland, WA (United 
States). Feb 1994. 62p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. (PNL-6462-Vol.2). Source: OSTI; NTIS; INIS; GPO. 
This report summarizes the results of three previous studies to 
evaluate and compare the effectiveness of sampling plans for 
steam generator tube inspections. An analytical evaluation and 
Monte Carlo simulation techniques were the methods used to eval- 
uate sampling plan performance. To test the performance of 
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candidate sampling plans under a variety of conditions, ranges of 
inspection system reliability were considered along with different 
distributions of tube degradation. Results from the eddy current re- 
liability studies performed with the retired-from-service Surry 2A 
steam generator were utilized to guide the selection of appropriate 
probability of detection and flaw sizing models for use in the analy- 
sis. Different distributions of tube degradation were selected to 
span the range of conditions that might exist in operating steam 
generators. The principal means of evaluating sampling perfor- 
mance was to determine the effectiveness of the sampling plan for 
detecting and plugging defective tubes. A summary of key results 
from the eddy current reliability studies is presented. The analytical 
and Monte Carlo simulation analyses are discussed along with a 
synopsis of key results and conclusions. 


15151 (NUREG/CR-6198) TMI-2 nozzle examinations per- 
formed at the idaho National Engineering Laboratory. Akers, 
D.W. (EG and G Idaho, Inc., Idaho Falls, ID (United States)); 
Schuetz, B.K. Nuclear Regulatory Commission, Washington, DC 
(United States). Div. of Systems Research; EG and G Idaho, Inc., 
Idaho Falls, ID (United States). Mar 1994. 117p. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC (United States). 
DOE Contract AC07-761D01570. (EGG-—2735). Source: OSTI; 
NTIS; INIS; GPO. 

As part of the Three Mile Island Unit 2 (TMI-2) Vessel Investiga- 
tion Project, under the auspices of the Organization for Economic 
Cooperation and Development, examinations were performed at 
the Idaho National Engineering Laboratory on eight nozzles and 
one guide tube from the TMI-2 reactor vessel. This document de- 
scribes the examination methodology, summarizes the examination 
results, and presents interpretations of the results as they relate to 
the damage to the reactor vessel and to the development of a core 
relocation scenario. Not all examinations originally proposed as 
part of this program were completed due to facility problems at the 
INEL. Consequently, only the results of completed aspects of the 
examination program are presented. 


15152 (RISO-R-681) Danish calculations of the NEACRP 
pin-power benchmark. Hoejerup, C.F. Risoe National Lab., 
Roskilde (Denmark). Reactor Physics Dept. Jan 1994. 52p. Order 
Number DE94621276. Source: OSTI; NTIS; INIS. 

This report describes calculations performed for the NEACRP 
pin-power benchmark. The calculations are made with the code 
NEM2D, a diffusion theory code based on the nodal expansion 
method. (au) (15 tabs., 15 ills., 5 refs.). 
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Refer also to citation(s) 15146, 15236, 15359, 15360, 15403, 
15438, 15439, 15457, 15482, 15496, 15505, 15736, 16579, 16840 


15153 (BNL—52408) Summary of particle bed reactor de- 
signs for the Space Nuclear Thermal Propulsion Program: 
Particle bed reactor. Powell, J.R. (and others); Ludewig, H.; To- 
dosow, M. Brookhaven National Lab., Upton, NY (United States). 
Sep 1993. 185p. Sponsored by Department of Defense, Washing- 
ton, DC (United States). DOE Contract AC02-76CH00016. Order 
Number DE94007434. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

A summary report of the Particle Bed Reactor (PBR) designs 
considered for the space nuclear thermal propulsion program has 
been prepared. The first chapters outline the methods of analysis, 
and their validation. Monte Carlo methods are used for the physics 
analysis, several new algorithms are used for the fluid dynamics 
heat transfer and engine system analysis, and commercially avail- 
able codes are used for the stress analysis. A critical experiment, 
prototypic of the PBR was used for the physics validation, and 
blowdown experiments using fuel beds of prototypic dimensions 
were used to validate the power extraction capabilities from particle 
beds. In all four different PBR rocket reactor designs were studied 
to varying degrees of detail. They varied in power from 400 MW to 
2000 MW. These designs were all characterized by a negative 
prompt coefficient, due to Doppler feedback, and the feedback due 


to moderator heat up varied from slightly negative to slightly posi- 
tive. In all practical cases, the coolant worth was positive, although 
core configurations with negative coolant worth could be designed. 
In all practical cases the thrust/weight ratio was greater than 20. 


15154 (INIS-mf-14198) Loads affecting the reflector of 
HTR-500: Final report. Asea Brown Boveri AG, Mannheim (Ger- 
many). Geschaeftsbereich Kraftwerke; Hochtemperatur-Reaktorbau 
GmbH, Dortmund (Germany). 1990. 174p. (in German). Sponsored 
by Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many). Foerderkennzeichen BMFT O3HRB221; Project Number 
HTR-5136-BE-GHR Order Number DE94761387. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A 1:6 true-to-scale model was built for the experimental study of 
the mechanical loads affecting the reactor core structure due to its 
proper weight, the weight of the pebbles, and the process of inser- 
tion of the core rods. A 120 -sector of the model was covered with 
sensing devices. The model was supported in the test bench by 
adjustable supporting elements held by a cylindrical steel panel. 
The supporting elements were provided with pre-stressed springs 
arranged so as to allow a free variation and adjustment of the 
spring forces and their effects on the model according to the test 
requirements, loads on the reflector, distribution and shifting of the 
loads were studied as a function of the depth of insertion of the 
core rods, by varying the support conditions. (orig.) 


15155 (Jue+2775) Burn-up measurement in the HTR- 
module-reactor. Gerhards, E. Forschungszentrum Juelich GmbH 
(Germany). Inst. fuer Sicherheitsforschung und Reaktortechnik; 
Technische Hochschule Aachen (Germany). May 1993. 112p. (in 
German). Order Number DE94756199. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The burn-up status of spherical HTR-fuel elements is determined 
by a +-spectrometric analysis of Cs-137 activity. The +-spectrum 
recorded by a semiconductor detector up to now is analyzed by 
complex mathematical and time-consuming methods. For the oper- 
ation of the HTR-Module-Reactor, however, a fast evaluation of the 
burn-up status is necessary. It is shown that this can be ensured 
by a comparison between the measured spectra and simulation re- 
sults. Using the computer-program HTROGEN and the program 
system SPECCALC especially developed for this problem the +- 
spectra are evaluated as a function of the burn-up status. The 
method is applied to results available from the operation of the 
AVR-reactor. The burn-up status determined with different methods 
corresponds very well within the limits of accuracy. (orig.) 


15156 (Juel+-2796) Study for establishing proof of the long- 
term safety of ultimate disposal of spent HTR fuel elements in 
an underground repository embedded in rock strata. Zhang 
Zunxun. Forschungszentrum Juelich GmbH (Germany). Inst. fuer 
Chemische Technologie; Technische Hochschule Aachen (Ger- 
many). Jul 1993. 124p. (In German). Order Number DE94756480. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Four original, spent fuel elements of the type uranium/thorium 
oxide with a burnup of 17% fima have been taken from the AVR 
high-temperature reactor for the experiments reported. The experi- 
mental equipment included three leaching apparatus made of 
stainless steel specifically built for the planned experiments investi- 
gating on a single fuel element each the conditions of gas release 
and radionuclide leaching induced by addition of brine. The scope 
of experiments covered also studies into radiolytic gas formation 
with and without the presence of oxygen, the formation of gaseous 
C-14 compounds and of such compounds soluble in brine together 
with the possibly thus induced corrosion of the graphite matrix of 
the fuel element and of the pyrocarbon coatings of the fuel parti- 
cles. The results are taken for assessing the long-term effects 
relating to the equilibrium states building up, or the delaying and re- 
tention mechanisms. The data obtained have been used as a basis 
for formulating source terms to form part of safety analyses. (orig.) 
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Refer also to citation(s) 15230, 15231, 15249, 15305, 16148, 
16151, 16152, 16153, 16154, 17613 
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15157 (AECL-9944) Influence of graphite discs, chamfers, 
and plenums on temperature distributions in high burnup fuel. 
Ranger, A. (Atomic Energy of Canada Ltd., Sheridan Park, ON 
(Canada). CANDU Operations); Tayal, M.; Singh, P.; El-Osery, |.A.; 
Yasso, K.A. Atomic Energy of Canada Ltd., Sheridan Park, ON 
(Canada). CANDU Operations. Apr 1990. 25p. (CONF-9004138—: 
3. Canadian Nuclear Society international conference on simulation 
methods in nuclear engineering, Montreal (Canada), 18-20 Apr 
1990). Order Number DE94619677. Source: OSTI; NTIS (US 
Sales Only); iNIS. 

Previous studies have demonstrated the desirability to increase 
the fuel burnups in CANDU reactors from 7-9 GW.d/t to 21 GW.d/t. 
At high burnups, one consideration in fuel integrity is fission gas 
pressure, which is predicted to reach about 13 MPa. The gas pres- 
sure can be kept below the coolant pressure (about 10 MPa) via a 
variety of options such as bigger chamfers, deeper dishes, central 
hole, and plenums. However, it is important to address the temper- 
ature perturbations produced by the bigger chamfers and plenums 
which in turn, affect the gas pressure. Another consideration in fuel 
integrity is to reduce the likelihood of fuel failures via environmen- 
tally assisted cracking. Insertion of graphite discs between 
neighbouring peliets will lower the pellet temperatures, hence, 
lower fission gas release and lower expansion of the pellet. There- 
fore, it is desired to quantify the effect of graphite discs on pellet 
temperatures. Thermal analyses of different fuel element geome- 
tries: with and without chamfers, graphite discs, and plenums were 
performed. The results indicate that the two-dimensional distribu- 
tions of temperatures due to the presence of chamfers, graphite 
discs, or plenums can have a significant impact on the integrity of 
high burnup fuel as we have been able to quantify in this paper. 


15158 (AECL-10645) Canadian fuel development program. 
Gacesa, M. (Atomic Energy of Canada Ltd., Sheridan Park, ON 
(Canada). CANDU Operations); Boczar, P.G.; Lau, J.H.K.; Truant, 
P.T.; Young, E.G.; Macici, N. Atomic Energy of Canada Ltd., Sheri- 
dan Park, ON (Canada). CANDU Operations. Nov 1992. 17p. Order 
Number DE94619673. Source: OSTI; NTIS (US Sales Only); INIS. 

CANDU power reactor fuel has demonstrated an enviable opera- 
tional record. More than 99.9% of the bundles irradiated have 
provided defect-free service. Defect excursions are responsible for 
the majority of reported defects. In some cases research and 
development effort is necessary to resolve these problems. In addi- 
tion, development initiatives are also directed at improvements of 
the current design or reduction of fueling cost. The majority of the 
funding for this effort has been provided by COG (CANDU Owners’ 
Group) over the past 10 to 15 years. This paper contains an 
overview of some key fuel technology programs within COG. The 
CANDU reactor is unique among the world’s power reactors in its 
flexibility and its ability to use a number of different fuel cycles. An 
active program of analysis and development, to demonstrate the 
viability of different fuel cycles in CANDU, has been funded by 
AECL in parallel with the work on the natural uranium cycle. Mar- 
ket forces and advances in technology have obliged us to reassess 
and refocus some parts of our effort in this area, and significant 
success has been achieved in integrating all the Canadian efforts 
in this area. This paper contains a brief summary of some key 
components of the advanced fuel cycle program. (Author) 4 figs., 
tab., 18 refs. 


15159 (AECL—10852) Reduction of pressure-tube/calandria- 
tube contact conductance: Test-mesh 2. Moyer, R.G.; Litke, 
D.G.; Sanderson, D.B.; Rosinger, H.E. Atomic Energy of Canada 
Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Research Estab- 
lishment. Aug 1993. 31p. Order Number DE94619674. Source: 
OSTI; NTIS (US Sales Only); INIS. 

One of the ways to increase the passive safety of CANDU-PHW 
(Canada Deuterium Uranium-Pressurized Heavy Water) reactor is 
to decrease the contact conductance between the pressure and 
calandria tubes during loss-of-coolant accident/loss-of-emergency 
core cooling (LOCA/LOECC) situations. 


15160 (AECL-—10892) Reduction of pressure-tube to 
calandria-tube contact conductance to enhance the passive 
safety of a CANDU-PHW reactor. Sanderson, D.B.; Moyer, R.G.; 
Litke, D.G.; Rosinger, H.E.; Girgis, S. Atomic Energy of Canada 
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Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Research Estab- 
lishment. Nov 1993. 18p. Order Number DE94619675. Source: 
OSTI; NTIS (US Sales Only); INIS. 

One of the ways of enhancing the passive safety of a CANDU- 
PHW (Canada Deuterium Uranium-Pressurized heavy Water) 
reactor is to reduce the moderator subcooling requirements during 
a postulated loss-of-coolant accident (LOCA). The increased mod- 
erator temperatures would enhance the heat transfer from the 
moderator to the surrounding shield tank during a postulated acci- 
dent. This reduction in subcooling requirements can be achieved 
by incorporating a wire screen in the fuel-channel annulus, right 
next to the calandria tube. This technique has been demonstrated 
to reduce significantly the moderator subcooling requirements, so 
that the calandria tube was not forced into film boiling upon 
pressure-tube ballooning contact with 0 degrees C subcooling out- 
side the calandria tube. Two experiments, described in this report, 
were performed at AECL Research’s Whiteshell Laboratories to in- 
vestigate the changes in heat transfer characteristics between a 
pressure tube and a calandria tube, with a wire screen placed in 
the fuel-channel annulus. Results from computer simulations per- 
formed to assess the effect of the wire screen on the performance 
of a CANDU fuel channel during selected LOCA scenarios are also 
presented. 


15161 (AECL—10965) Plating end fittings to reduce hydro- 
gen ingress at rolled joints in CANDU reactors. White, A.J.; 
Urbanic, V.F.; Bahurmuz, A.A.; Clendening, W.R.; Joynes, R.; Mc- 
Dougall, G.M.; Skinner, B.C.; Venkatapathi, S. Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs. Oct 1993. 15p. (CONF-9309346-: International conference 
on expanded and rolled joint technology, Toronto (Canada), 13-14 
Sep 1993; COG—93-398.). Order Number DE94619676. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Zr-2.5Nb pressure tubes in CANDU nuclear reactors absorb 
hydrogen at a low rate from the primary heat transport water circu- 
lated through the tubes. Extra hydrogen is picked up at the rolled 
joints that connect the pressure tubes to out-of-core steel piping. 
This enhanced ingress may contribute to pressure-tube cracking at 
incorrectly assembled joints. The risk of pressure-tube failure has 
been decreased by ensuring correct joint assembly, and could be 
further decreased by reducing hydrogen ingress at rolled joints. 
This paper reviews progress toward using plated end fittings to re- 
duce rolled-joint hydrogen ingress. 


15162 (CAN/CSA-N-287.1-93) General requirements for 
concrete containment structures for CANDU nuclear power 
plants. Canadian Standards Association, Rexdale, ON (Canada). 
Jul 1993. 47p. Order Number DE94621301. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This standard provides the general requirements used in the 
design, construction, testing, and commissioning of concrete con- 
tainment structures for CANDU nuclear power plants designated as 
class containment and is directed to the owners, designers, manu- 
facturers, fabricators, and constructors of the concrete components 
and parts. 


15163 (INFO-0441) Acceptance limits for steam generator 
tube loss of wall thickness. Gorman, J.A. (Dominion Engineering, 
Inc., McLean, VA (United States)); Lowenstein, D.B. Atomic Energy 
Control Board, Ottawa, ON (Canada). Mar 1993. 63p. AECB 
Project no. 2.228.1. Order Number DE94619678. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This report presents a review of acceptance limits for steam 
generator tube loss of wall thickness for Bruce B. The limits are di- 
rected at loss of wall resulting from fretting wear experienced at 
U-bend supports. The report also reviews experience in other 
countries regarding occurrence of fretting wear and other flow- 
induced vibration problems, such as fatigue and corrosion fatigue. 
It reviews contemplated remedial fixes for the Bruce B fretting 
problems, and develops conclusions and recommendations regard- 


ing the remedial approaches and supporting inspection plans. 
(Author) 93 refs., 9 figs. 


15164 


(INFO-0444) Evaluation of boiler chemical cleaning 
techniques. Atomic Energy Control] Board, Ottawa, ON (Canada). 
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Apr 1993. 135p. Order Number DE94621302. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The EPRI/SGOG process, which has been selected by Ontario 
Hydro for use at the Bruce A station, is described. This process 
consists of alternating iron removal and copper removal steps, the 
two metals which comprise the bulk of the deposit in the Bruce A 
SGs. The iron removal solvent consists of ethylenediameinete- 
traacetic acid (EDTA), hydrazine, ammonium hydroxide and a 
proprietary corrosion inhibitor CCI-801. The copper removal solvent 
consists of EDTA, ethylene diamine and hydrogen peroxide. 
Ontario Hydro proposes to clean a bank of four SGs in parallel em- 
ploying a total of six copper removal steps and four iron removal 
steps. Cleaning all eight SGs in a single Bruce A unit will generate 
2,200 m® of liquid waste which will be treated by a wet air oxida- 
tion process. The iron and copper sludges will be buried in a 
landfill site while the liquid waste will be further treated by the 
Bruce sewage treatment plant. Some ammonia vapour will be gen- 
erated through the wet air oxidation process and will be vented 
through a stack on top of the high bay of the spent solvent treat- 
ment plant. With the exception of the proprietary corrosion inhibitor, 
all chemicals that will be employed in the cleaning and waste treat- 
ment operations are standard industrial chemicals which are well 
characterized. No extraordinary hazards are anticipated with their 
use as long as adequate safety precautions are taken. 


15165 (INFO-0447) Operational readiness of filtered air 
discharge monitoring systems. Lafortune, J.F.; Jamieson, T.J. 
Atomic Energy Control Board, Ottawa, ON (Canada). Aug 1993. 
58p. Order Number DE94619679. Source: OSTI; NTIS (US Sales 
Only); INIS. 

An assessment of the operational readiness of the Filtered Air 
Discharge (FAD) Stack Monitoring systems, installed in Canadian 
CANDU nuclear power plants, was performed in this project. Rele- 
vant Canadian and foreign standards and regulatory requirements 
have been reviewed and documentation on FAD stack monitoring 
system design, operation, testing and maintenance have been as- 
sessed to identify likely causes and potential failures of FAD stack 
monitoring systems and their components under both standby and 
accident conditions. Recommendations have also been provided in 
this report for design and performance review guidelines for 
CANDU stations. A case study of the FAD stack monitoring system 
at Pickering NGS is also documented in this report. 


15166 (INIS-mf—13845) Conference summaries of the Cana- 
dian Nuclear Association 30. annual conference, and the 
Canadian Nuclear Society 11. annual conference. Canadian 
Nuclear Association, Toronto, ON (Canada); Canadian Nuclear So- 
ciety, Toronto, ON (Canada). 1990. 214p. (CONF-900621-—: 30. 
annual conference of the Canadian Nuclear Association and the 
11th annual conference of the Canadian Nuclear Society, Toronto 
(Canada), 3-7 Jun 1990). Order Number DE94621303. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This volume contains conference summaries for the 30. annual 
conference of the Canadian Nuclear Association, and the 11. 
annual conference of the Canadian Nuclear Society. Topics of dis- 
cussion include: energy needs and challenges facing the Canadian 
nuclear industry; the environment and nuclear power; the problems 
of maintaining and developing industrial capacity; the challenges of 
the 1990's; programmes and issues for the 1990’s; thermalhy- 
draulics; reactor physics and fuel management; nuclear safety; 
small reactors; fuel behaviour; energy production and the environ- 
ment; computer applications; nuclear systems; fusion; materials 
handling; and, reactor components. 


15167 (INIS-mf-13846, pp. 3.11-3.18) Advanced computer 
methods to design, construct and maintain CANDU reactors. 
Burroughs, J.W. (Ontario Hydro, Toronto, ON (Canada)); Prescott, 
T.H. Canadian Nuclear Association, Toronto, ON (Canada). 1990. 
245p. (CONF-900621—: 30. annual conference of the Canadian 
Nuclear Association and the 11th annual conference of the Cana- 
dian Nuclear Society, Toronto (Canada), 3-7 Jun 1990). In 
Proceedings of the 30. Annual Conference of the Canadian Nu- 
clear Association. Order Number DE94622203. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Advanced computer-based tools are being used to assist in the 
process of design, analysis and construction of CANDU reactors. 


The tools are used to create, manage and exchange the large vol- 
umes of technical information and are expected to reduce the 
costs for a constructed plant by up to 10 percent. Major benefits in 
overall productivity are possible if computer tools are linked to- 
gether in an integrated environment. Ontario Hydro and AECL are 
integrating the computer-based tools used for all phases of the 
plant life cycle from initial concept through construction to on-going 
station maintenance. The plan is to build an informationally com- 
plete electronic model of each power station and to use this 
technical data for the 40 year station life. Integrated information 
technology techniques are being applied to the design of the 
CANDU 3 and to construction of the Darlington project. For both 
projects, 3-D CADD models are linked to databases of technical 
information followed by extraction of design and construction infor- 
mation directly from these electronic files. This paper describes in 
detail how the tools are being deployed to make individual staff 
more effective. The issues associated with integrating the many 
computer programs are discussed. (L.L.). 


15168 (INIS-mf—13846, pp. 3.19-3.35) Construction: Getting 
ready for the next one. Fairclough, N.D. (Ontario Hydro, Bow- 
manville, ON (Canada). Darlington Nuclear Generating Station-A); 
Laughian, |.; McAskie, M.J. Canadian Nuclear Association, Toronto, 
ON (Canada). 1990. 245p. (CONF-900621-: 30. annual confer- 
ence of the Canadian Nuclear Association and the 11th annual 
conference of the Canadian Nuclear Society, Toronto (Canada), 3- 
7 Jun 1990). In Proceedings of the 30. Annual Conference of the 
Canadian Nuclear Association. Order Number DE94622203. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The next CANDU nuclear unit may be a repeat of an existing 
design or a pre-engineered prototype of an all-new design. Regard- 
less, the common feature will be a late commitment to power 
requirements and a shortage of money. The pressure will be on to 
shorten durations and cut costs while maintaining quality. The abil- 
ity to influence the cost of a project decreases rapidly as the 
project progresses. Hence it is essential to look at phases that 
come before construction in the project cycle. Maximum benefits 
occur when the optimum use is made of construction knowledge 
and experience in planning, design, procurement and construction 
to achieve overall project objectives. (L.L.). 


15169 (INIS-mf—13846, pp. 4.1-4.10) New development in 
small reactors: An investment in the future. McDonnell, F.N. 
(Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs.); Kozier, K.; Meneley, D.A.; Reed, A. Cana- 
dian Nuclear Association, Toronto, ON (Canada). 1990. 245p. 
(CONF-900621-: 30. annual conference of the Canadian Nuclear 
Association and the 11th annual conference of the Canadian Nu- 
clear Society, Toronto (Canada), 3-7 Jun 1990). In Proceedings of 
the 30. Annual Conference of the Canadian Nuclear Association. 
Order Number DE94622203. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Small reactors can make a contribution in the fields of district 
heating, cogeneration and high-temperature process heat. The 
worldwide market potential is attractive, and several countries have 
development programs in place to meet the expected demand. 
Canada’s SLOWPOKE system is one that is under development 
for district heating. (L.L.). 


15170 (INIS-mf-13846, pp. 4.11-4.21) Darlington NGS 
startup: Lessons learned for the future. Austman, H.L. (Ontario 
Hydro, Bowmanville, ON (Canada). Darlington Nuclear Generating 
Station-A). Canadian Nuclear Association, Toronto, ON (Canada). 
1990. 245p. (CONF-900621-—: 30. annual conference of the Cana- 
dian Nuclear Association and the 11th annual conference of the 
Canadian Nuclear Society, Toronto (Canada), 3-7 Jun 1990). In 
Proceedings of the 30. Annual Conference of the Canadian Nu- 
clear Association. Order Number DE94622203. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The author examines some of the problem areas encountered 
during the construction and startup of the Darlington Nuclear Gen- 
erating Station. Configuration management is the bottom line of the 
whole project life cycle. The most serious responsibility of all staff 
is ensuring the total consistency of design, regulation and station 
physical status. Hundreds of thousands of pieces of data describe 
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the complete station and mirror its physical state. Effective configu- 
ration management throughout the life of Darlington dictates the 
completion of an integrated management and information system. 
5). 


15171 (INIS-mf-13847, pp. 1.17-1.24) The program to de- 
velop and demonstrate the CANFLEX bundle, its additional 
capabilities and supporting technologies. Lane, A.D. (Atomic 
Energy of Canada Ltd., Chalk River, ON (Canada). Chalk River 
Nuclear Labs.); Boczar, P.G.; Carter, T.J.; Groeneveld, D.C.; Se- 
jnoha, R. Canadian Nuclear Society, Toronto, ON (Canada). 1990. 
440p. (CONF-900621-: 30. annual conference of the Canadian 
Nuclear Association and the 11th annual conference of the Cana- 
dian Nuclear Society, Toronto (Canada), 3-7 Jun 1990). In 
Proceedings of the 11th Annual Conference of the Canadian Nu- 
clear Society. Order Number DE94622014. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The CANFLEX bundle is being developed as the next logical 
step in the evolution of CANDU fuel to meet the envisaged needs 
of CANDU reactors over the next five to 25 years. The bundle pro- 
vides flexibility in the design of new, more economical CANDU 
reactors, and allows for the improvement of operating flexibility and 
economics in existing CANDU reactors, principally through the opti- 
mal use of enrichment or advanced fuel cycles. The CANFLEX 
program is focused on the development and demonstration of the 
43-element bundle and its supporting technologies. The develop- 
ment program has demonstrated a 20 percent reduction in element 
ratings, and an ability to increase critical channel power by over 5 
percent. The generation of high-burnup behavioural information (in- 
cluding high-burnup ramp tests) and the fuel management studies 
necessary to provide the models and data bases required to sup- 
port the use of the CANFLEX bundie have been underway for 
several years and are progressing well. CANFLEX bundles are cur- 
rently being fabricated for various irradiation, flow and fuel handling 
tests, with the first irradiation test of prototype CANFLEX bundles 
due to start shortly. (Author) 16 refs., tab., 6 figs. 


15172 


(INIS-mf-13847, pp. 1.3-1.9) Integrated plant design. 
Lim, M. (Atomic Energy of Canada Ltd., Sheridan Park, ON 
(Canada). CANDU Operations); McAskie, M.J.; Tolpa, G. Canadian 
Nuciear Society, Toronto, ON (Canada). 1990. 440p. (CONF- 


900621—: 30. annual conference of the Canadian Nuclear 
Association and the 11th annual conference of the Canadian Nu- 
clear Society, Toronto (Canada), 3-7 Jun 1990). In Proceedings of 
the 11th Annual Conference of the Canadian Nuclear Society. Or- 
der Number DE94622014. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Integrated plant design requires the consolidation of work pro- 
cesses and computer assisted design tools. This integration, 
founded on the concepts and configuration contained in the flow- 
sheet, is found in every phase of the CANDU 3 analysis and 
design. The successful use of these methods and tools on the 
CANDU 3 has changed the culture of engineering and project 
management at AECL CANDU. This paper describes the tools and 
the work processes used in the CANDU 3, Standard Product De- 
sign. The evolution of the design in each discipline, the flow of 
information and the configuration of the design are discussed, fo- 
cusing on integration of plant design activities. (Author) 13 figs. 


15173 (INIS-mf—13847, pp. 11.7-11.14) Calculation of the ra- 
dioactive inventory of the decommissioned NPD reactor. 
Smith, W.M. (Atomic Energy of Canada Ltd., Sheridan Park, ON 
(Canada). CANDU Operations). Canadian Nuclear Society, 
Toronto, ON (Canada). 1990. 440p. (CONF-900621-: 30. annual 
conference of the Canadian Nuclear Association and the 11th an- 
nual conference of the Canadian Nuclear Society, Toronto 
(Canada), 3-7 Jun 1990). In Proceedings of the 11th Annual Con- 
ference of the Canadian Nuclear Society. Order Number 
DE94622014. Source: OSTI; NTIS (US Sales Only); INIS. 

The Nuclear Power Demonstration (NPD) reactor was the first 
CANDU reactor. After commissioning in 1962, it supplied electric 
power until May 1987. After the pressure tubes deteriorated to the 
point where operation was no longer desirable, the reactor was de- 
commissioned. The decommissioning plan included a calculation of 
the accumulated radioactive inventory of the non-fuel reactor com- 
ponents. This was prepared to aid the decision-making for future 
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handling of the reactor components. Several computer codes were 
employed in preparing this detailed inventory of radioisotopes in 
each of several reactor components. This is believed to be the 
most extensive radioisotope calculation employing computer meth- 
ods that has been prepared to date for a decommissioning study in 
Canada. In this paper the calculation methods and results are de- 
scribed. 6 refs., 22 tabs., 3 figs. 


15174 (INIS-mf—13847, pp. 13.1-13.5) CANDU fuel channels: 
Overview of pressure tube manufacturing and influence of 
technology developments. Price, E.G. (Atomic Energy of Canada 
Ltd., Sheridan Park, ON (Canada). CANDU Operations); Slavik, 
J.F. Canadian Nuclear Society, Toronto, ON (Canada). 1990. 440p. 
(CONF-900621-—: 30. annual conference of the Canadian Nuclear 
Association and the 11th annual conference of the Canadian Nu- 
clear Society, Toronto (Canada), 3-7 Jun 1990). In Proceedings of 
the 11th Annual Conference of the Canadian Nuclear Society. Or- 
der Number DE94622014. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The current fabrication process and the overall procurement 
practice for the pressure tube, an important CANDU fuel channel 
component, are reviewed. The developments and changes in pres- 
sure tube manufacture, aimed at improved product quality and 
enhanced in-reactor performance, are discussed. The design, met- 
allurgical and quality requirement controlling the fabrication process 
are described. Ongoing research in pressure tube technology is 
briefly discussed. (Author) 2 refs., 4 tabs. 


15175 (INIS-mf—13847, pp. 13.11-13.16) Design and devel- 
opment of a mechanical zone control unit for the CANDU 
reactor. Porter, R.S. (Atomic Energy of Canada Ltd., Sheridan 
Park, ON (Canada). CANDU Operations); Cameron, J.F. Canadian 
Nuclear Society, Toronto, ON (Canada). 1990. 440p. (CONF- 
900621—: 30. annual conference of the Canadian Nuclear 
Association and the 11th annual conference of the Canadian Nu- 
clear Society, Toronto (Canada), 3-7 Jun 1990). In Proceedings of 
the 11th Annual Conference of the Canadian Nuclear Society. Or- 
der Number DE94622014. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The Mechanical Zone Control unit (MZC) is a new reactivity con- 
trol device developed for spatial control of fission power in the 
CANDU 3 reactor core. It replaces the Liquid Zone Control system 
of current CANDU’s to provide equivalent performance but with sig- 
nificant plant simplification and cost reduction. Each MZC unit 
independently positions an upper and a lower metal absorber rod 
within the core region, via twin electric motor powered winches. 
While firmly based on well-proven similar CANDU devices, it incor- 
porates several new features whose performance and durability are 
validated by testing. (Author) Ref., 5 figs. 


15176 (INIS-mf-13847, pp. 13.17-13.22) CANDU 3 rolled 
joint development program. Venkatapathi, S. (Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.); Burnie, |.M.; Kittmer, C.A.; Rigby, D.C.; Bajaj, V.K. Cana- 
dian Nuclear Society, Toronto, ON (Canada). 1990. 440p. 
(CONF-900621—: 30. annual conference of the Canadian Nuclear 
Association and the 11th annual conference of the Canadian Nu- 
clear Society, Toronto (Canada), 3-7 Jun 1990). In Proceedings of 
the 11th Annual Conference of the Canadian Nuclear Society. Or- 
der Number DE94622014. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The CANDU 3 reactor will use shop-assembled fuel channel as- 
semblies installed in the reactor as single modules. These modules 
will consist of two dissimilar end fitting assemblies connected to a 
pressure tube by means of conventional rolled joints, two dissimilar 
calandria tube extensions attached to a calandria tube by 
sandwich-type rolled joints, and four spacers installed in the 
annular gap between the pressure tube and calandria tube. The in- 
troduction of the modular fuel channel assembly has resulted in a 
fuel channel assembly design that incorporates four new or differ- 
ent designs of rolled joints. Because of space limitations, the 
pressure tube/end fitting rolled joint assemblies have significantly 
thinner hub wall thicknesses than normal on CANDU reactors, 
while the calandria tube/calandria tube extension rolled joint as- 
semblies incorporate thin-walled CTX hubs rather than the more 
usual rigid tubesheets in current CANDU reactors. These changes 
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have necessitated the introduction of some unusual fabrication 
techniques and procedures to achieve acceptable rolled joint as- 
semblies. The fabrication and testing of a limited quantity of each 
type of joint has demonstrated the feasibility of producing joints that 
will meet their design requirements. This paper reports on the ex- 
tensive development program carried out to optimize the fabrication 
parameters in terms of rolled joint integrity and leak tightness, and 
to establish practical production tolerance ranges. (Author) 8 figs. 


15177 (INIS-mf-13847, pp. 13.23-13.24) Use of thicker pres- 
sure tubes for CANDU power pliant cost optimization. Dua, S.S. 
(Atomic Energy of Canada Ltd., Sheridan Park, ON (Canada). 
CANDU Operations); Dastur, A.R.; Yao, C.C. Canadian Nuclear 
Society, Toronto, ON (Canada). 1990. 440p. (CONF-900621-: 30. 
annual conference of the Canadian Nuclear Association and the 
11th annual conference of the Canadian Nuclear Society, Toronto 
(Canada), 3-7 Jun 1990). In Proceedings of the 11th Annual Con- 
ference of the Canadian Nuclear Society. Order Number 
DE94622014. Source: OSTI; NTIS (US Sales Only); INIS. 

This study establishes the basis for reduction in capital and total 
unit energy cost by optimization of pressure tube design in CANDU 
plants. Preliminary assessment indicates a reduction of 1.25 mills/ 
kwh using pressure tubes that are 0.45 mm thicker (4.62 mm thick- 
ness) and that allows operation at PHT pressure and temperature 
of 12 MPa and 323 C. (Author) Ref., tab., fig. 


15178 (INIS-mf-13847, pp. 13.25-13.32) Prospects for 
stronger calandria tubes. Elis, C.E. (Atomic Energy of Canada 
Ltd., Chalk River, ON (Canada). Chalk River Nuclear Labs.); Cole- 
man, C.E.; Hosbons, R.R.; Ibrahim, E.F.; Doubt, G.L. Canadian 
Nuclear Society, Toronto, ON (Canada). 1990. 440p. (CONF- 
900621-: 30. annual conference of the Canadian Nuclear 
Association and the 11th annual conference of the Canadian Nu- 
clear Society, Toronto (Canada), 3-7 Jun 1990). In Proceedings of 
the 11th Annual Conference of the Canadian Nuclear Society. Or- 
der Number DE94622014. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The CANDU calandria tubes, made of seam welded and 
annealed Zircaloy-2, have given exemplary service in-reactor. Al- 
though not designed as a system pressure containment, calandria 
tubes may remain intact even in the face of pressure tube rupture. 
One such incident at Pickering Unit 2 demonstrated the economic 
advantage of such an outcome, and a case can be made for in- 
creasing the probability that other calandria tubes would perform in 
a similar fashion. Various methods of obtaining stronger calandria 
tubes are available, and reviewed here. When the tubes are inter- 
nally pressurized, the weld is the weak section of the tube. 
Increasing the oxygen concentration in the starting sheet and thick- 
ening the weld are promising routes to a stronger tube. (Author) 8 
refs., 4 figs., 7 tabs. 


15179 (INIS-mf—13847, pp. 2.27-2.34) Commissioning the 2 
pump mode of operation at the Point Lepreau Generating Sta- 
tion. El-Hawary, M. (New Brunswick Electric Power Commission, 
Point Lepreau, NB (Canada). Point Lepreau Generating Station); 
Thompson, P.D.; Weeks, D.F. Canadian Nuclear Society, Toronto, 
ON (Canada). 1990. 440p. (CONF-900621-: 30. annual confer- 
ence of the Canadian Nuclear Association and the 11th annual 
conference of the Canadian Nuclear Society, Toronto (Canada), 3- 
7 Jun 1990). In Proceedings of the 11th Annual Conference of the 
Canadian Nuclear Society. Order Number DE94622014. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Three tests have been performed at the Point Lepreau Generat- 
ing Station to study station performance under the two-pump mode 
of operation. This is part of the activity undertaken to license the 
reactor for operation in this mode for power levels up to 65 percent 
of full power. For all three tests the station was smoothly controlled 
throughout the test, and the vibration level was acceptable for the 
reactor outlet header interconnect (large flow - about 5 percent of 
core flow - is developed in the interconnect when in the two-pump 
mode). The primary coolant system remained thermohydraulically 
stable throughout testing, including the two-phase period of the 
third test. Both predicted and measured behavior of the main pro- 
cess parameters are presented and analyzed in this paper. The 
large amount of data recorded during the test series is being used 


to validate various analytical tools and to further tune the station 
control program. (L.L.) 2 refs., tab., 6 figs. 


15180 (INIS-mf-13847, pp. 2.9-2.19) Analysis of LOCA ex- 
periments in the RD-12 parailel-channel test facility. Popov, 
N.K. (Atomic Energy of Canada Ltd., Pinawa, MB (Canada). 
Whiteshell Nuclear Research Establishment); McGee, G.R. Cana- 
dian Nuclear Society, Toronto, ON (Canada). 1990. 440p. 
(CONF-900621-: 30. annual conference of the Canadian Nuclear 
Association and the 11th annual conference of the Canadian Nu- 
clear Society, Toronto (Canada), 3-7 Jun 1990). In Proceedings of 
the 11th Annual Conference of the Canadian Nuclear Society. Or- 
der Number DE94622014. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Selected loss of coolant accident (LOCA) experiments conducted 
in the RD-12 parallel channel test facility are described and 
analysed in this paper. The objective was to obtain a physical un- 
derstanding of the thermalhydraulic processes during coolant 
blowdown and refill of the loop after a break opened. The analysis 
is based on fuel element simulator sheath temperatures in the 
heated sections, differential pressures around the loop, void fac- 
tions, mass flow rates and fluid temperatures measured at various 
locations in the loop. (Author) 2 refs., 25 figs. 


15181 (INIS-mf-13847, pp. 3.1-3.5) Application of local 
parameter lattice properties to fuel management simulations in 
Ontario Hydro reactors. Wilk, L. (Ontario Hydro, Toronto, ON 
(Canada)); Mao, A.C.; Rouben, B. Canadian Nuclear Society, 
Toronto, ON (Canada). 1990. 440p. (CONF-900621-: 30. annual 
conference of the Canadian Nuclear Association and the 11th an- 
nual conference of the Canadian Nuclear Society, Toronto 
(Canada), 3-7 Jun 1990). In Proceedings of the 11th Annual Con- 
ference of the Canadian Nuclear Society. Order Number 
DE94622014. Source: OSTI; NTIS (US Sales Only); INIS. 

A refinement to the Ontario Hydro fuel management code SORO 
allows local values, instead of reactor-averaged global values, of 
coolant density, fuel temperature, and bundie power (flux) to be 
used when evaluating lattice properties. The fuel temperature/flux 
component of this refinement was assessed by comparing local pa- 
rameter and global parameter simulations of Bruce B reactor 
operating histories (both past and future). Local parameter re- 
simulations of past histories do not significantly improve fits to 
measurements; i.e., instrumented channel powers, channel outlet 
temperatures, and in-core detector fluxes. However, self-consistent 
long-term (four year) pre-simulations of future histories show typical 
reductions of 5% in maximum bundle power, 1% in maximum 
channel power, and i% in channel power peaking factor, which im- 
ply substantial potential economic benefits for Ontario Hydro. 
(Author) 4 refs., 4 tabs., 2 figs. 


15182 (INIS-mf-13847, pp. 3.15-3.18) The influence of lat- 
tice structure and composition on the coolant void reactivity 
in CANDU. Dastur, A.R. (Atomic Energy of Canada Ltd., Sheridan 
Park, ON (Canada). CANDU Operations); Buss, D.B. Canadian Nu- 
clear Society, Toronto, ON (Canada). 1990. 440p. (CONF-900621-: 
30. annual conference of the Canadian Nuclear Association and 
the 11th annual conference of the Canadian Nuclear Society, 
Toronto (Canada), 3-7 Jun 1990). In Proceedings of the 11th An- 
nual Conference of the Canadian Nuclear Society. Order Number 
DE94622014. Source: OSTI; NTIS (US Sales Only); INIS. 

The neutronic mechanisms responsible for the production of pos- 
itive void reactivity in CANDU lattices are presented. Based on an 
understanding of these, a method of void reactivity reduction is de- 
veloped. Calculations show that a zero void reactivity lattice, which 
requires neutron poison in the fuel and fuel enrichment, is possible. 
(Author) 1 ref., 8 tabs. 


15183 (INIS-mf-13847, pp. 3.19-3.26) Fuel management 
simulation of CANDU 3 at equilibrium condition. Younis, M.H. 
(Atomic Energy of Canada Ltd., Sheridan Park, ON (Canada). 
CANDU Operations). Canadian Nuclear Society, Toronto, ON 
(Canada). 1990. 440p. (CONF-900621—-: 30. annual conference of 
the Canadian Nuclear Association and the 11th annual conference 
of the Canadian Nuclear Society, Toronto (Canada), 3-7 Jun 1990). 
In Proceedings of the 11th Annual Conference of the Canadian 
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Nuclear Society. Order Number DE94622014. Source: 
NTIS (US Sales Only); INIS. 

This paper presents the results of the detailed fuel management 
study performed for the CANDU 3 reactor at equilibrium fueling 
condition; that is when each channel is fueled at a constant rate 
and the average power distribution remains constant. First the 
characteristics of the time-average equilibrium core were calcu- 
lated, then a time-dependent fueling simulation was performed for 
100 full power days (FPD) of operation (including channel refueling) 
in steps of five FPD. The present study has shown that if the rec- 
ommended channel! selection guidelines are followed, the reactor 
can be operated without exceeding the target bundle and channel 
power limits. If these guidelines are violated, the peak powers 
increase, which means that small power derating would be neces- 
sary. Corrective actions can be taken by the operator to bring the 
peak powers back to their normal levels. This well be at the ex- 
pense of increased fueling rates. (Author) 4 refs., 10 figs., 5 tabs. 


15184 (INIS-mf—13847, pp. 3.31-3.33) Neutronic decoupling 
and coolant void reactivity in CANDU. Mohindra, V.K. (Atomic 
Energy of Canada Ltd., Sheridan Park, ON (Canada). CANDU Op- 
erations); Dastur, A.R. Canadian Nuclear Society, Toronto, ON 
(Canada). 1990. 440p. (CONF-900621-—: 30. annual conference of 
the Canadian Nuclear Association and the 11th annual conference 
of the Canadian Nuclear Society, Toronto (Canada), 3-7 Jun 1990). 
in Proceedings of the 11th Annual Conference of the Canadian 
Nuclear Society. Order Number DE94622014. Source: OSTI; 
NTIS (US Sales Only); INIS. 

An analytical method based on coupled reactor theory has been 
developed to predict coolant void reactivity hokdup. The method is 
validated against numerical solutions with 3-D models for bare- 


homogeneous and heterogeneous-reflected reactors. (Author) 2 
figs. 


OSTI; 


15185 (INIS-mf—13847, pp. 3.7-3.13) Fuel management flexi- 
bility with single-ended refuelling in CANDU 3. Manzer, A.M. 
(Atomic Energy of Canada Ltd., Sheridan Park, ON (Canada). 
CANDU Operations); Chow, H.C. Canadian Nuclear Society, 
Toronto, ON (Canada). 1990. 440p. (CONF-900621-: 30. annual 
conference of the Canadian Nuclear Association and the 11th an- 
nual conference of the Canadian Nuclear Society, Toronto 
(Canada), 3-7 Jun 1990). in Proceedings of the 11th Annual Con- 
ference of the Canadian Nuclear Society. Order Number 
DE94622014. Source: OSTI; NTIS (US Sales Only); INIS. 

To meet the CANDU 3 design targets for low occupational expo- 
sures and for load following operation, the reference 37-element 
fuel bundie must perform as well as or better in a CANDU 3 than 
in previous CANDU’s. With single-ended refuelling, the entire fuel 
column must be temporarily removed from the channel and placed 
inside the fuelling machine located at the downstream end of the 
fuel channel. The power boosts on upstream bundles as they slide 
through the centre of the core are acceptable for low burnup fuel, 
but not for bundles at normal discharge burnup. To eliminate the 
concerns about fuel performance, symmetric refuelling schemes 
are now planned for the central region of the core. This flattens the 
power profile in the axial direction and reduces peak bundle pow- 
ers from 920 kW to levels below about 800 kW. These low powers 
will ensure good performance. The new refuelling schemes will re- 
sult in some burnup loss (7.5%) but will ensure that the design 
targets are met. They will also have favourable impacts on safety 
and licensing primarily because of lower fuel element and bundle 
powers. (Author) 7 refs., 7 figs., tab. 


15186 (INIS-mf-13847, pp. 4.1-4.4) Improving CANDU 
safety with organic coolant. Spinks, N.J. (Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.). Canadian Nuclear Society, Toronto, ON (Canada). 1990. 
440p. (CONF-900621-: 30. annual conference of the Canadian 
Nuclear Association and the 11th annual conference of the Cana- 
dian Nuclear Society, Toronto (Canada), 3-7 Jun 1990). In 
Proceedings of the 11th Annual Conference of the Canadian Nu- 
clear Society. Order Number DE94622014. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The AECL study of an organic-cooled CANDU reactor was termi- 
nated in 1973 when the capital cost advantage of about 10 to 15% 
and the operational advantage of low primary circuit activity were 
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judged as being insufficient to warrant the diversion of effort from 
the commercially successful PHWR program. However the OCR 
has certain safety advantages that take on more significance now 
than in 1973. The main characteristics of organic coolant that lead 
to safety advantages are the absence of an exothermic chemical 
reaction with zirconium, the compatibility with high conductivity 
uranium carbide fuel and the low vapour pressure. These charac- 
teristics lead to considerable simplifications in the safety systems 
and in the safety analysis. For example, a change to organic 
coolant could remove the need for emergency core cooling, shut- 
down cooling and crash cooldown in order to protect the public 
from the release of fission products (Author) 6 refs., fig. 


15187 (INIS-mf—13847, pp. 4.15-4.22) CHAN-Ii (MOD 6): Fur- 
ther verification against seven element experiments. Bayoumi, 
M. (Ontario Hydro, Toronto, ON (Canada)); Muzumdar, A.P.; Tran, 
F.B.P.; Locke, K.E. Canadian Nuclear Society, Toronto, ON 
(Canada). 1990. 440p. (CONF-900621—: 30. annual conference of 
the Canadian Nuclear Association and the 11th annual conference 
of the Canadian Nuclear Society, Toronto (Canada), 3-7 Jun 1990). 
In Proceedings of the 11th Annual Conference of the Canadian 
Nuclear Society. Order Number DE94622014. Source: OST]; 
NTIS (US Sales Only); INIS. 

The CHAN Thermal Chemical Experimental Program has been 
ongoing at WNRE to assess and verify the physical and mathemat- 
ical models of the CHAN codes in both separate and integrated 
modes. The CHAN-II series of codes is used in the licensing analy- 
sis of CANDU reactors. The basic code provides and efficient tool 
to predict the thermal response of a fuel channel under degraded 
steam cooling conditions during postulated loss of coolant (LOCA) 
accidents with a loss of emergency coolant injection (LOECI) in 
which the transport of heat by convection is greatly reduced. The 
code models the fuel channel heatup and geometry deformation 
due to severe overheating. It is the main objective of this paper to 
discuss further verification of the CHAN-II (MOD 6) computer code 
against two seven-element experiments. The main models and as- 
sumptions used in the code will be described. The objective of the 
experiments is to assess the physical and mathematical models of 
the CHAN codes and produce data for code verification under inte- 
grated conditions with significant hydrogen production and flow 
rates similar to the LOCA/LOECI scenario. Agreement between 
prediction by CHAN-II (MOD 6) and experimental results is reason- 
ably good. (Author) 10 refs., 15 figs. 


15188 
side break study. Lafreniere, P. (Hydro-Quebec, Gentilly 
(Canada). Gentilly Generating Station); Shill, R. Canadian Nuclear 
Society, Toronto, ON (Canada). 1990. 440p. (In French). (CONF- 
900621—: 30. annual conference of the Canadian Nuclear 
Association and the 11th annual conference of the Canadian Nu- 
clear Society, Toronto (Canada), 3-7 Jun 1990). In Proceedings of 
the 11th Annual Conference of the Canadian Nuclear Society. Or- 
der Number DE94622014. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The Atomic Energy Control Board asked Hydro-Quebec in July 
1986 to stucy the consequences for station safety of a significant 
rupture of a secondary side pipe break in the powerhouse. This 
study was to deal with the guillotine rupture of the main steam line, 
of the feedwater supply and of the steam balance header. A pre- 
liminary examination carried out by Hydro-Quebec showed that it 
would be necessary to ensure the availability of Group 2 systems 
during and after a secondary side rupture. It was also decided that 
the study would cover ruptures outside the powerhouse, and par- 
ticularly ruptures in room S2-246 in the service building. In June 
1988 Hydro-Quebec asked AECL to carry out a study of the safety 
of the Gentilly-2 station during and after a secondary side rupture, 
covering the area outside the reactor building. The study included 
breaks of every size, guillotine and non-guillotine ruptures. The 
study also covered the response of Group 1 systems under the 
postulated conditions in order to gain a better understanding of sta- 
tion response. To evaluate the safety of the Gentilly-2 station, four 
main safety criteria were examined: reactor shutdown, heat sink, 
containment, and monitoring. The probabilistic techniques used by 
the study of secondary side ruptures have shown the eventual ad- 
vantage of several modifications designed to prevent the spread of 
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steam within the station and to ensure safe access to the sec- 
ondary control area. (Author). 


15189 (INIS-mf—13847, pp. 6.1-6.3) Preparation and applica- 
tions of simulated high-burnup nuclear fuel. Verrall, R.A. 
(Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs.); Hastings, I.J.; Lucuta, P.G.; Matzke, H.J.; 
Palmer, B.J.F. Canadian Nuclear Society, Toronto, ON (Canada). 
1990. 440p. (CONF-900621-—: 30. annual conference of the Cana- 
dian Nuclear Association and the 11th annual conference of the 
Canadian Nuclear Society, Toronto (Canada), 3-7 Jun 1990). In 
Proceedings of the 11th Annual Conference of the Canadian Nu- 
clear Society. Order Number DE94622014. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Fabrication techniques have been developed that successfully 
produce inactive oxide fuels that simulate high burnup. This mate- 
rial, termed SIMFUEL, is mainly UO. or ThOz with stable isotopes 
of elements added to represent all fission products, not including 
the gaseous and volatile fission products. The grain size and 
phase structure is similar (except for the presence of gas bubbles) 
to that for fuels that have operated at high temperature. lon-beam 
implantation studies have indicated that intragranular Kr gas mobii- 
ity in SIMFUEL is enhanced relative to UO. without additives, but 
not sufficiently to explain high fission gas release observations in 
high burnup fuels. Plans are underway to measure thermal conduc- 
tivity, leaching rates, and other physical and chemical properties. 
(Author) 12 refs., 3 figs., tab. 


15190 (INIS-mf—13847, pp. 6.11-6.14) Influences of load fol- 
lowing, partial dryout, and end flux peaking on temperature 
distributions in CANDU fuel. Girgis, S. (Atomic Energy of 
Canada Ltd., Sheridan Park, ON (Canada). CANDU Operations); 
Singhal, N.; Tayal, M. Canadian Nuclear Society, Toronto, ON 
(Canada). 1990. 440p. (CONF-900621-: 30. annual conference of 
the Canadian Nuclear Association and the 11th annual conference 


of the Canadian Nuclear Society, Toronto (Canada), 3-7 Jun 1990). 
In Proceedings of the 11th Annual Conference of the Canadian 


Nuclear Society. Order Number DE94622014. Source: 
NTIS (US Sales Only); INIS. 

The assessment of fuel behaviour during normal operation and in 
accidents requires a detailed calculation of fue! element tempera- 
ture distribution. This paper reports the results of three applications 
of the FEAT computer code to calculate fuel element temperature 
distribution subjected to load following, partial sheath dryout, and 
end flux peaking with natural and enriched fuel. During load follow- 
ing operation, the fuel pellet expands and contracts thermally due 
to the power variation. This results in a non-uniform gap conduc- 
tance between the pellet and the sheath. The pellet circumferential 
temperature distribution is evaluated parametrically as a function of 
element power and non-uniform heat transfer coefficient between 
the pellet and the sheath. The peliet-sheath gap conductance and 
element power have a significant effect on the pellet temperature. 
It is assumed that during a postulated loss of regulation accident 
some fuel elements will operate in dryout with the attendant reduc- 
tion in sheath-to-coolant heat transfer. The maximum power level at 
which there is no fuel centerline melting is calculated. With sheaths 
in partial dryout the fuel centerline temperature is lower than with 
full dryout patch wrapped around the circumference of the fuel ele- 
ment. For all operating modes, the heat flux is higher near the 
ends of the fuel element than at the centre; this is known as end 
flux peaking. The effect on fuel temperature distribution is calcu- 
lated for two cases: an element filled with natural uranium and an 
element filled with slightly enriched uranium The calculations show 
that the temperature peak to average temperatures is much larger 
for enriched fuel than for natural fuel. (Author) 5 refs., 6 figs., tab. 


OSTI; 


15191 (INIS-mf—13847, pp. 6.15-6.22) Characterization of 
fuel fallures resulting from the 1988 November overpower 
transient in Pickering NGS-A Unit 1. Floyd, M.R. (Ontario Hydro, 
Toronto, ON (Canada)); DaSilva, R.L.; Notley, M.J.F.; Chenier, 
R.J.; Elder, R.R. Canadian Nuclear Society, Toronto, ON (Canada). 
1990. 440p. (CONF-900621—: 30. annual conference of the Cana- 
dian Nuclear Association and the 11th annual conference of the 
Canadian Nuclear Society, Toronto (Canada), 3-7 Jun 1990). In 


Proceedings of the 11th Annual Conference of the Canadian Nu- 
clear Society. Order Number DE94622014. Source: OSTI; NTIS 
(US Sales Only); INIS. 

During 1988 November a recovery from a reactor trip in Picker- 
ing NGS-A Unit 1 resulted in an unexpected number of power 
ramp-related fuel failures. Subsequent examinations at Chalk River 
Nuclear Laboratories revealed the defect cause to be stress corro- 
sion cracking of the Zircaloy 4 sheathing. Higher than expected 
sheath residual strains were observed. These are believed to be 
related to the physical properties of the UOz2 fuel (i.e. density, 
clearances and pellet geometry). In addition, higher than predicted 
fission gas releases and anomalous UO, pellet centre grain growth 
behaviour were observed. Further work has been initiated to char- 
acterize better the Pickering fuel behaviour to assist in improved 
fuel modeling capability (e.g. ELESIM). A revised correlation has 
been developed to predict more accurately the onset and extent of 
fuel failures. (Author) 5 refs., 5 tabs., 7 figs. 


15192 (INIS-mf-13847, pp. 6.23-6.28) CANDU fuel: The use 
of zirconium barrier layer cladding as an alternative to CAN- 
LUB to prevent PCI failures. Carter, T.J. (Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.); Leach, D.A.; Lusk, |.A.; Kelm, J.R.; Elder, R.R.; Valliant, 
P.J.; O’Connor, R.F.; Murphy, J.P. Canadian Nuclear Society, 
Toronto, ON (Canada). 1990. 440p. (CONF-900621-: 30. annual 
conference of the Canadian Nuclear Association and the 11th an- 
nual conference of the Canadian Nuclear Society, Toronto 
(Canada), 3-7 Jun 1990). In Proceedings of the 11th Annual Con- 
ference of the Canadian Nuclear Society. Order Number 
DE94622014. Source: OSTi; NTIS (US Sales Only); INIS. 

If Zircaloy-clad UO>2 fuel is power ramped after operating at low 
power, there is a risk of cladding cracking and fission product re- 
lease. The mechanism has been shown to be stress corrosion 
cracking from pellet-clad interaction (PCI). The phenomenon is 
more generally known as PCI failure. Since the early 1970's 
CANDU fuel has been protected from PCI failure by CANLUB 
graphite layers on the cladding inside surface, and by modified fuel 
management schemes. However, proposed higher burnup fuel cy- 
cles involving the use of slightly enriched uranium or recovered 
enriched uranium envisage burnups of at least 500 MW.h/kgU. At 
these burnups we have little experience with CANLUB graphite per- 
formance, and while we are mounting a high burnup power-ramp 
test to demonstrate CANLUB performance, it is prudent to look at 
zirconium barrier cladding as an alternative. This paper describes 
the current state of the art with CANLUB coatings and ramp test- 
ing, an initial power ramp test of BWR cladding with the barrier 
layer and the final post-irradiation examination. It also describes 
the fabrication and upcoming NRU irradiation of the DME-213 de- 
mountable elements with standard wall-thickness CANDU cladding 
and a zirconium barrier layer. (Author) 9 refs., 14 figs., 2 tabs. 


15193 (INIS-mf-13847, pp. 6.5-6.9) Behaviour of braze heat- 
affected zone in CANDU fuel sheaths. Graham, N.A. (Zircatec 
Precision Industries Inc., Port Hope, ON (Canada)); Novak, J.; Se- 
jnoha, R. Canadian Nuclear Society, Toronto, ON (Canada). 1990. 
440p. (CONF-900621-: 30. annual conference of the Canadian 
Nuclear Association and the 11th annual conference of the Cana- 
dian Nuclear Society, Toronto (Canada), 3-7 Jun 1990). In 
Proceedings of the 11th Annual Conference of the Canadian Nu- 
clear Society. Order Number DE94622014. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The properties of braze heat-affected zone (HAZ) of CANDU fuel 
element cladding are of key importance. This paper reviews HAZ 
properties related to the dimensional stability of the sheath, hydrid- 
ing and deuteriding, and resistance to stress-corrosion cracking. In 
all three cases, some properties of the braze HAZ are inferior to 
those of the as-received sheath material. The paper discusses 
conditions when the characteristics of the braze HAZ become de- 
termining factors for fuel element design. (Author) 7 refs., 8 figs. 


15194 (INIS-mf-13847, pp. 8.1-8.4) An integrated pipe 
stress analysis environment for the CANDU 3 project. Barker, 
C.J. (Atomic Energy of Canada Ltd., Chalk River, ON (Canada). 
Chalk River Nuclear Labs.); Judd, R.A.; Remenda, B.A.P.; Ajmera, 
B.R.; Sharma, S.N.; Tolpa, H.M. Canadian Nuclear Society, 
Toronto, ON (Canada). 1990. 440p. (CONF-900621-: 30. annual 
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conference of the Canadian Nuclear Association and the 11th an- 
nual conference of the Canadian Nuclear Society, Toronto 
(Canada), 3-7 Jun 1990). in Proceedings of the 11th Annual Con- 
ference of the Canadian Nuclear Society. Order Number 
DE94622014. Source: OSTI; NTIS (US Sales Only); INIS. 

Significant savings are possible by integrating analysis programs 
with computer-aided design and drafting systems. Pipe stress anal- 
ysis (PSA) is a key task performed in support of the design and 
operation of CANDU rectors. In this paper, an integrated pipe 
stress analysis environment being developed for the CANDU 3 
project is described. Benefits derived using PSA are discussed. 
(Author) 5 refs., 4 figs., 2 tabs. 


15195 (INIS-mf—13847, pp. 9.1-9.6) Design and installation 
of DO sampling system for Bruce 'B’. Norsworthy, A.G. (Atomic 
Energy of Canada Ltd., Sheridan Park, ON (Canada). CANDU 
Operations); Kashyap, S.M.P.; Beaton, J.; Kozak, G. Canadian Nu- 
clear Society, Toronto, ON (Canada). 1990. 440p. (CONF-900621-: 
30. annual conference of the Canadian Nuclear Association and 
the 11th annual conference of the Canadian Nuclear Society, 
Toronto (Canada), 3-7 Jun 1990). In Proceedings of the 11th An- 
nual Conference of the Canadian Nuclear Society. Order Number 
DE94622014. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper outlines the design and installation of a prototype 
D20 sampling system recently installed in Bruce B. The objective 
of this system is to improve our knowledge of the coolant chem- 
istry in the pressure tubes and our ability to contro! the chemistry, 
thus reducing deuterium uptake in the pressure tubes. The absorp- 
tion of deuterium is one of the major life-limiting factors for 
pressure tubes in CANDU reactors. It is postulated that in the origi- 
nal sampling system the sample is exposed to too much carbon 
steel and is not analyzed quickly enough to get an accurate mea- 
surement of the chemistry in the core. The new system takes a 
sample very close to the pressure tube and quickly analyzes it to 
get a more accurate indication of conditions in the core, so that the 
bulk coolant chemistry can be optimized for reduced pressure tube 
corrosion. (Author) 12 figs. 


15196 (INIS-mf—13847, pp. 9.17-9.23) The CANDU 3 control 
centre design. Moore, R.F. (Atomic Energy of Canada Ltd., Sheri- 
dan Park, ON (Canada). CANDU Operations); Hinton, GJ. 
Canadian Nuclear Society, Toronto, ON (Canada). 1990. 440p. 
(CONF-900621—: 30. annual conference of the Canadian Nuclear 
Association and the 11th annual conference of the Canadian Nu- 
clear Society, Toronto (Canada), 3-7 Jun 1990). In Proceedings of 
the 11th Annual Conference of the Canadian Nuclear Society. Or- 
der Number DE94622014. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The international trend towards a CRT-based contro! centre de- 
sign inherits the benefits and the problems associated with 
computer-based systems. For CANDU 3 the human/machine inter- 
face is entirely computer driven. It embodies console operation for 
all power levels, with backup workstations and large scale dynamic 
plant mimics for status overview. Emphasis is placed on develop- 
ing ties between displays and operating procedures. The specific 
features that are regarded as benefits from the operations point of 
view are highlighted in this paper. The integration of the annuncia- 
tion system information into the plant-wide database results in a 
systematic approach to problem solving for the operator and a con- 
sistent human/machine interface. The presentation of alarm 
information to the operator occurs at several levels: overview, sys- 
tem summary information, and point data alarms. A change from 
past practices in terms of the design of the control centre has been 
made. Specifically, a functional design method has been derived 
as an interpretation of an international control centre design stan- 
dard. This addresses the need for a close connection between the 
control centre flow of information, operating procedures, and the 
computer system presentation of information . The Key to user 
acceptance of the CRT-based control centre design is the early co- 
operation of the operations personnel with the design team. Further 
validation of the control centre design and the display system inte- 
gration is accomplished by the use of a simulator. Feedback from 
the simulator exercises will be early enough in the design stage to 
provide constructive changes as required. (Author) 9 refs., 4 figs. 
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15197 (INIS-mf—13847, pp. 9.25-9.31) A new approach to 
control and monitor CANDU fuel changing operations using 
on-board high temperature/radiation hardened electronics. An- 
derson, R. (Atomic Energy of Canada Ltd., Sheridan Park, ON 
(Canada). CANDU Operations); Marshall, B.; Arapakota, D.; 
Smuth, J.B. Canadian Nuclear Society, Toronto, ON (Canada). 
1990. 440p. (CONF-900621-—: 30. annual conference of the Cana- 
dian Nuclear Association and the 11th annual conference of the 
Canadian Nuclear Society, Toronto (Canada), 3-7 Jun 1990). In 
Proceedings of the 11th Annual Conference of the Canadian Nu- 
clear Society. Order Number DE94622014. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Existing CANDU fuel handling (F/H) systems use multi-conductor 
cables in a catenary loop for connections to sensor and actuators 
on the moving assemblies of the fueling machine (F/M) system. A 
hard wired cabling system has inherent limitations for changes in- 
volving the addition of new components, changing obsolescent 
components or incorporating inspection equipment. This paper de- 
scribes an alternate method of communicating to and from the F/M 
head and its associated moving assemblies using on-board elec- 
tronics. The CANDU 3 fuel changing system is being designed 
using this technique, and a demonstration system is being installed 
on an existing system for evaluation. (Author) 4 refs., 3 figs., 2 
tabs. 


15198 (INIS-mf-13847, pp. 9.7-9.11) A review of the Cana- 
dian standard for the support power systems of CANDU 
nuclear power plants. Rolfe, B.A. (Ontario Hydro, Toronto, ON 
(Canada)); Josefowicz, A.; Vinnai, J.W. Canadian Nuclear Society, 
Toronto, ON (Canada). 1990. 440p. (CONF-900621-: 30. annual 
conference of the Canadian Nuclear Association and the 11th an- 
nual conference of the Canadian Nuclear Society, Toronto 
(Canada), 3-7 Jun 1990). In Proceedings of the 11th Annual Con- 
ference of the Canadian Nuclear Society. Order Number 
DE94622014. Source: OSTI; NTIS (US Sales Only); INIS. 

Support power systems perform an important role in the opera- 
tion of nuclear power plants. Canadian Standards Association 
standard N290.5 was prepared in the recognition of the need for a 
standard for electrical power systems and instrumentation air sys- 
tems in nuclear power plants of the CANDU design. This paper 
reviews the major technical features and requirements addressed 
by the standard. The impact on future plant design is considered. 
(Author) 2 figs. 


15199 Reactor refueling containment system. Gillett, J.E.; 
Meuschke, R.E. To Dept. of Energy. 1992. U.S. Patent Application 
7-840,232. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-90CH10440. Order Number 
DE94007345. Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes a method of refueling a nuclear reactor 
whereby the drive mechanism is disengaged and removed by acti- 
vating a jacking mechanism that raises the closure head. The area 
between the barrier plate and closure head is exhausted through 
the closure head penetrations. The closure head, upper drive 
mechanism, and bellows seal are lifted away and transported to a 
safe area. The barrier plate acts as the primary boundary and each 
drive and control rod penetration has an elastomer seal preventing 
excessive tritium gases from escaping. The individual instrumenta- 
tion plugs are disengaged allowing the corresponding fuel 
assembly to be sealed and replaced. 
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Refer also to citation(s) 14563, 14565, 14616, 15102, 15279, 
15280, 15376, 15377, 15477, 15740, 16120, 16121, 16122, 16457 


15200 (ANL/RA/CP-80010) Development of a graphical 
user interface allowing use of the SASSYS LMR systems anal- 
ysis code as an EBR-Il interactive simulator. Garner, P.L. 
(Argonne National Lab., IL (United States)); Briggs, L.L.; Gross, 
K.C.; Ku, J.Y.; Staffon, J.D. Argonne National Lab., IL (United 
States). [1994]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-940402- 
13: International topical meeting on the safety of advanced 





reactors, Pittsburgh, PA (United States), 18-20 Apr 1994). Order 
Number DE94007678. Source: OSTI; NTIS; INIS; GPO Dep. 

The SASSYS computer program for safety analyses of liquid- 
metal- cooled fast reactors has been adapted for use as the 
simulation engine under the graphical user interface provided by 
the GRAFUN and HIST programs and the Data Views software 
package under the X Window System on UNIX-based computer 
workstations to provide a high fidelity, real-time, interactive simula- 
tor of the Experimental Breeder Reactor Number || (EBR-II) plant. 
In addition to providing analysts with an interactive way of perform- 
ing safety case studies, the simulator can be used to investigate 
new control room technologies and to supplement current operator 
training. 


15201 (ANL/RA/CP-80649) Analysis of EBR-II neutron and 
photon physics by multidimensional transport-theory tech- 
niques. Jacqmin, R.P. (Argonne National Lab., IL (United States)); 
Finck, P.J.; Palmiotti, G. Argonne National Lab., IL (United States). 
[1994]. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-940407-15: Top- 
ical meeting on advances in reactor physics, Knoxville, TN (United 
States), 11-14 Apr 1994). Order Number DE94007640. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This paper contains a review of the challenges specific to the 
EBR-II core physics, a description of the methods and techniques 
which have been developed for addressing these challenges, and 
the results of some validation studies relative to power-distribution 
calculations. Numerical tests have shown that the VARIANT nodal 
code yields eigenvalue and power predictions as accurate as finite 
difference and discrete ordinates transport codes, at a small frac- 
tion of the cost. Comparisons with continuous-energy Monte Carlo 
results have proven that the errors introduced by the use of the 
diffusion-theory approximation in the collapsing procedure to obtain 
broad-group cross sections, kerma factors, and photon-production 
matrices, have a small impact on the EBR-II neutron/photon power 
distribution. 


15202 (ANL/RA/CP-80736) Physics studies of weapons 
plutonium disposition in the IFR closed fuel cycle. Hill, R.N.; 
Wade, D.C.; Liaw, J.R.; Fujita, E.K. Argonne National Lab., IL 
(United States). [1994]. 14p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
940407-14: Topical meeting on advances in reactor physics, 
Knoxville, TN (United States), 11-14 Apr 1994). Order Number 
DE94007641. Source: OSTI; NTIS; INIS; GPO Dep. 

The core performance impact of weapons plutonium introduction 
into the IFR closed fuel cycle is investigated by comparing three 
disposition scenarios: a power production mode, a moderate de- 
struction mode, and a maximum destruction mode all at a constant 
heat rating of 840 MWt. For each scenario, two fuel cycle models 
are evaluated: cores using weapons material as the sole source of 
transuranics in a once-through mode, and recycle corns using 
weapons material only as required for a make-up feed. Calculated 
results include mass flows, detailed isotopic distributions, neutronic 
pertormance characteristics, and reactivity feedback coefficients. In 
general, it is shown that weapons plutonium feed does not have an 
adverse impact on IFR core performance characteristics. 


15203 (ANL/RA/CP-80815) Validation and application of a 
physics database for fast reactor fuel cycle analysis. McKnight, 
R.D.; Stillman, J.A.; Toppel, B.J.; Khalil, H.S. Argonne National 
Lab., IL (United States). [1994]. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-940407-13: Topical meeting on advances in reactor 
physics, Knoxville, TN (United States), 11-14 Apr 1994). Order 
Number DE94007645. Source: OSTI; NTIS; INIS; GPO Dep. 

An effort has been made to automate the execution of fast reac- 
tor fuel cycle analysis, using EBR-Il as a demonstration vehicle, 
and to validate the analysis results for application to the IFR closed 
fuel cycle demonstration at EBR-Il and its fuel cycle facility. This 
effort has included: (1) the application of the standard ANL deple- 
tion codes to perform core-follow analyses for an extensive series 
of EBR-Il runs, (2) incorporation of the EBR-II data into a physics 
database, (3) development and verification of software to update, 
maintain and verify the database files, (4) development and valida- 
tion of fuel cycle models and methodology, (5) development and 
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verification of software which utilizes this physics database to auto- 
mate the application of the ANL depletion codes, methods and 
models to perform the core-follow analysis, and (6) validation stud- 
ies of the ANL depletion codes and of their application in support 
of anticipated near-term operations in EBR-I] and the Fuel Cycle 
Facility. Results of the validation tests indicate the physics data- 
base and associated analysis codes and procedures are adequate 


to predict required quantities in support of early phases of FCF op- 
erations. 


15204 (CEA-CONF—11658) Some safety related character- 
istics of Phenix, a 250 MWe fast reactor -1989 and 1990 
negative reactivity trip investigations. Chaumont, J.M.; Goux, 
D.; Martin, L. CEA Centre d’Etudes de la Vallee du Rhone, 30 - 
Marcoule (France). Direction des Reacteurs Nucleaires. 1993. 6p. 
(CONF-921003—: ANP’92: international conference on design and 
safety of advanced nuclear power plants, Tokyo (Japan), 25-29 Oct 
1992). Order Number DE94622563. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The main characteristics of the Phenix core control are summa- 
rized. The current state of the investigations related to the 1989 
and 1990 negative reactivity transients are presented with empha- 
sis on the results of the very low power tests recently performed. 
(authors). 5 figs., 2 refs. 


15205 (CEA-CONF-11673) The different facilities of the re- 
actor Phenix for radio isotope production and fission product 
burner. Coulon, P. (Societe de Travaux en Milieu lonisant (STMI), 
75 - Paris (France)); Clerc, R.; Tommasi, J. CEA Centre d’Etudes 
de la Vallee du Rhone, 30 - Marcoule (France). Direction des 
Reacteurs Nucleaires. 1993. 5p. (CONF-921003—-: ANP’92: inter- 
national conference on design and safety of advanced nuclear 
power plants, Tokyo (Japan), 25-29 Oct 1992). Order Number 
DE94622564. Source: OSTI; NTIS (US Sales Only); INIS. 

During the last few years different tests have been made to opti- 
mize the blanket of the reactor. Year after year the breeding ratio 
has lost a part of interest regarding the production and availability 
of plutonium in the world. A characteristic of a fast reactor is to 
have important neutron leaks from the core. The spectrum of those 
neutrons is intermediate, the idea was to find a moderator compati- 
ble with sodium and stable in temperature. After different tests we 
kept as a moderator the calcium hydride and as a samply support, 
a cluster which is separated from the carrier. At the end we present 
the model used for thermalized calculations. The scheme is then 
applied to a heavy nuclide transmutation example (Np237 Pu238) 
and to fission product transmutation (Tc99). (authors). 9 figs. 


15206 (ECN-}-93-003) Improved calculation of flux shapes 
with the resonance shielding code NITAWL. Oppe, J. Nether- 
lands Energy Research Foundation (ECN), Petten (Netherlands). 
Jan 1993. 80p. Project Number ECN 1115.10. Order Number 
DE94756098. Source: OSTI; NTIS. 

The shapes of the collision densities and the fluxes used in the 
resonance shielding calculations with the code NITAWL can be 
fully explained by the shapes of the cross-sections and the size of 
the slowing down range relative to the Nordheim integration 
interval. The way this Nordheim interval is chosen is liable to im- 
provement but it is probably impossible to find an algorithm that 
satisfies every possible resonance. But the change from NITAWL in 
SCALE-3 to NITAWL in SCALE-4 shows an improvement. In addi- 
tion the correction of the errors in solving the integral equation also 
improves the module NITAWL. (orig.) 


15207 (IAEA-TECDOC-—730) Fast reactor steam generators 
with sodium on the tube side. Design and operational parame- 
ters. International Atomic Energy Agency, Vienna (Austria). Jan 
1994. 109p. Order Number DE94621305. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A comparison of design and operational characteristics as well 
as analysis of experience gained during the long terms operation 
of the Micro Module Inverse Steam Generator and Module Inverse 
Steam Generator at BOR 60 reactor are main aims of this techni- 
cal report. 20 refs, 47 figs, 14 tabs. 


15208 (IAEA-TECDOC-731) Evaluation of benchmark cal- 
culations on a fast power reactor core with near zero sodium 
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void effect: Final report of an international benchmark pro- 
gramme, 1992-1993. international Atomic Energy Agency, Vienna 
(Austria); Commission of the European Communities, Brussels 
(Belgium). Jan 1994. 42p. Order Number DE94621306. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This document investigates whether it is possible to reduce the 
void reactivity coefficient without affecting any other reactivity coef- 
ficient. The aim was to investigate the capability of reducing to 
nearly zero the sodium voiding feedback reactivity of an axially het- 
erogeneous fast breeder reactor when a sodium plenum is 
introduced above the core instead of the upper axial blanket. In ad- 
dition to the sodium void reactivity calculation, it was decided to 
investigate a series of core neutronic performance characteristics, 
such as breeder ratios, burnup swing, peaked linear power, power 
peaking factor, regional power fractions, and control rod worths. 
The calculation model of this BN-800 core was distributed to all 
participants by the IAEA. This document is based on papers pre- 
sented at the meeting by participants from India, Japan, Germany, 
the Russian Federation, the United Kingdom and the United States 
of America. 13 refs, 9 figs, 14 tabs. 


15209 (JAERI-M—93-186) Benchmark physics experiment 
of metallicfueled LMFBR at FCA. 2: Experiments of FCA as- 
sembly XVIi-1 and their analyses. lijima, Susumu (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Research Es- 
tablishment); Oigawa, Hiroyuki; Ohno, Akio; Sakurai, Takeshi; 
Nemoto, Tatsuo; Osugi, Toshitaka; Satoh, Kunio; Hayasaka, Kat- 
Bando, Masaru. Japan Atomic Energy Research Inst., 
Tokyo (Japan). Oct 1993. 97p. (in Japanese). Order Number 
DE94753254. Source: OSTI; NTIS; INIS. 

An availability of data and method for a design of metallic-fueled 
LMFBR is examined by using the experiment results of FCA as- 
sembly XVI-1. Experiment included criticality and reactivity 
coefficients such as Doppler, sodium void, fuel shifting and fuel ex- 
pansion. Reaction rate ratios, sample worth and control rod worth 
were also measured. Analysis was made by using three- 
dimensional diffusion calculations and JENDL-2 cross sections. 


suhisa 


Predictions of assembly XVI-1 reactor physics parameters agree 
reasonably well with the measured values, but for some reactivity 
coefficients such as Doppler, large zone sodium void and fuel shift- 
ing further improvement of calculation method was need. (author). 


15210 (NUREG—1368) Preapplication safety evaluation re- 
port for the Power Reactor Innovative Small Module (PRISM) 
liquid-metal reactor: Final report. Donoghue, J.E. (Nuclear Reg- 
ulatory Commission, Washington, DC (United States). Associate 
Directorate for Advanced Reactors and License Renewal); Dono- 
hew, J.N.; Golub, G.R.; Kenneally, R.M.; Moore, P.B.; Sands, S.P.; 
Throm, E.D.; Wetzel, B.A. Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Office of Nuclear Reactor Regulation; 
Nuclear Regulatory Commission, Washington, DC (United States). 
Associate Directorate for Advanced Reactors and License Renewal. 
Feb 1994. 422p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). Source: OSTI; NTIS; INIS; GPO. 

This preapplication safety evaluation report (PSER) presents the 
results of the preapplication desip review for die Power Reactor 
Innovative Small Module (PRISM) liquid-mew (sodium)-cooled re- 
actor, Nuclear Regulatory Commission (NRC) Project No. 674. The 
PRISM conceptual desip was submitted by the US Department of 
Energy in accordance with the NRC’s “Statement of Policy for the 
Regulation of Advanced Nuclear Power Plants” (51 Federal Regis- 
ter 24643). This policy provides for the early Commission review 
and interaction with designers and licensees. The PRISM reactor 
desip is a small, modular, pool-type, liquid-mew (sodium)-cooled 
reactor. The standard plant design consists of dim identical power 
blocks with a total electrical output rating of 1395 MWe- Each 
power biock comprises three reactor modules, each with a thermal 
rating of 471 MWt. Each module is located in its own below-grade 
silo and is co to its own intermediate heat transport system and 
steam generator system. The reactors utilize a metallic-type fuel, a 
ternary alloy of U-Pu-Zr. The design includes passive reactor shut- 
down and passive decay heat removal features. The PSER is the 
NRC's preliminary evaluation of the safety features in the PRISM 
design, including the projected research and development pro- 
grams required to support the design and the proposed testing 
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needs. Because the NRC review was based on a conceptual de- 
sign, the PSER did not result in an approval of the design. Instead 
it identified certain key safety issues, provided some guidance on 
applicable licensing criteria, assessed the adequacy of the preap- 
plicant's research and development programs, and concluded that 
no obvious impediments to licensing the PRISM design had been 
identified. 


2106 Power Reactors, Mobile, Propulsion, Pack- 
age, and Transportable 


Refer also to citation(s) 15153, 15396, 15502 


15211 (DOE/ER/75708-T2) Experimental and theoretical 
studies of a high temperature cesium-barium tacitron, with ap- 
plication to low voltage-high current inversion: Final report, 
April 1, 1993—February 28, 1994. Murray, C.S.; El-Genk, M.S. 
New Mexico Univ., Albuquerque, NM (United States). Inst. for 
Space Nuclear Power Studies. Feb 1994. 305p. Sponsored by US- 
DOE, Washington, DC (United States);Department of Defense, 
Washington, DC (United States). DOE Contract FG02-92ER75708. 
Grant F-29601-91-C-0031. (UNM-ISNPS—1-1994). Order Number 
DE94008182. Source: OSTI; NTIS; INIS; GPO Dep. 

A low voltage/high current switch refer-red as “Cs-Ba tacitron” is 
studied for use as a dc to ac inverter in high temperature and/or 
ionizing radiation environments. The operational characteristics of 
the Cs-Ba tacitron as a switch were investigated experimentally in 
three modes: (a) breakdown mode, (b) |-V mode, and (c) current 
modulation mode. Operation parameters measured include switch- 
ing frequencies up to 20 kHz, hold-off voltages up to 200 V, 
current densities in excess of 15 A/CM®, switch power density of 1 
kW/em*, and a switching efficiency in excess of 90 % at collector 
voltages greater than 30 V. Also, if the discharge current is circuit 
limited to a value below the maximum thermal emission current 
density, the voltage drop is constant and below 3 V. 


15212 (DTH-AEF-NT-6) Decommissioning of naval nuclear 
ships. Oelgaard, P.L. Danmarks Tekniske Hoejskole, Lyngby (Den- 
mark). Afd. for Elektrofysik. Oct 1993. 37p. Order Number 
DE94621314. Source: OSTI; NTIS; INIS. 

During the next decade the two major nuclear powers will each 
have to decommission more than 100 naval nuclear vessels, in 
particular submarines. The problems connected with this task is 
considered in this report. Firstly the size of the task is considered, 
i.e. the number of nuclear vessels that has to be decommissioned. 
Secondly the reactors of these vessels, their fuel elements, their 
power level, the number of reactors per vessel and the amount of 
radioactivity to be handled are discussed. Thirdly the decommis- 
sioning procedures, i.e. The removal of fuel from the vessels, the 
temporary storage of the reactor fuel near the base, and the clean- 
ing and disposal of the reactor and the primary circuit components 
are reviewed. Finally alternative uses of the newer submarines are 
briefly considered. It should be emphasizes that much of the de- 
tailed information on which this report is based, may be of dubious 
nature, and that may to some extent affect the validity of the con- 
clusions of the report. (au). 


15213 (INIS-mf—13847, pp. 5.15-5.29) Full-scale thermalhy- 
draulic tests of the AMPS reactor system. Currie, T.C. 
(ECS-Power Systems, Ottawa, ON (Canada)); Atkinson, J.C. 
Canadian Nuclear Society, Toronto, ON (Canada). 1990. 440p. 
(CONF-900621—: 30. annual conference of the Canadian Nuclear 
Association and the 11th annual conference of the Canadian Nu- 
clear Society, Toronto (Canada), 3-7 Jun 1990). In Proceedings of 
the 11th Annual Conference of the Canadian Nuclear Society. Or- 
der Number DE94622014. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Thermalhydraulic tests of an electrically-heated full-scale proto- 
type of the reactor heat source for a 1.5 MWt version of the 
Autonomous Marine Power Source (AMPS) have been completed. 
This particular AMPS unit is being developed for eventual use in a 
100 kWe power plant for small submarine vehicles. The full-scale 
tests were to obtain data for code validation and design feedback 
and to verify key features of the thermalhydraulic design, many of 





which are unique to AMPS and applicable to other versions at 
higher output. (Author) 3 refs., tab., 12 figs. 


15214 (INIS-mf—13847, pp. 5.31-5.37) Addition of a gravity 
separation model to COBRA-IV for use in AMPS thermalhy- 
draulics analysis. Tahir, A. (ECS-Power Systems Inc., Ottawa, 
ON (Canada)). Canadian Nuclear Society, Toronto, ON (Canada). 
1990. 440p. (CONF-900621-: 30. annual conference of the Cana- 
dian Nuclear Association and the 11th annual conference of the 
Canadian Nuclear Society, Toronto (Canada), 3-7 Jun 1990). In 
Proceedings of the 11th Annual Conference of the Canadian Nu- 
clear Society. Order Number DE94622014. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The thermalhydraulic behaviour of the AMPS-1000 reactor is an- 
alyzed using the subchannel code COBRA-IV. The code was used 
to calculate the Critical Power Ratio (CPR) and the Minimum De- 
parture from Nucleate Boiling (MDNBR) of the core. COBRA-IV 
was modified to allow for buoyancy, void diffusion, and void drift 
between adjacent subchannels. These modifications were verified 
against the sample case described in the ASSERT manual repre- 
senting the calculated flow distribution in a 37-pin CANDU bundle. 
The predictions of ASSERT and COBRA of flow and enthalpy dis- 
tribution across the bundle agree within 10%. CPR of the 
AMPS-1000 core was analyzed parametrically for submarine tilt an- 
gles of up to 90 degrees using the modified version of COBRA. 
The predicted change of CPR with tilt angle was found to be in- 
significant. (Author) 17 refs., 3 tabs., 8 figs. 


15215 (JAERI-M-93-194) Reactor dynamics experiment of 
N.S. Mutsu using pseudo random signal. 1: The first experi- 
ment. Hayashi, Koji (Japan Atomic Energy Research Inst., Tokai, 
Ibaraki (Japan). Tokai Research Establishment); Nabeshima, Kuni- 
hiko; Shinohara, Yoshikuni; Shimazaki, Junya; Inoue, Kimihiko; 
Ochiai, Masaaki. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Oct 1993. 171p. (in Japanese). Order Number 
DE94753256. Source: OST]; NTIS; INIS. 

In order to investigate dynamics of the reactor plant of the nu- 
clear ship Mutsu, reactor noise experiments using pseudo random 
binary sequences (PRBS) have been planned, and a preliminary 
experiment was performed on March 4, 1991 in the first experi- 
mental navigation with the aim of checking the experimental 
procedures and conditions. The experiments using both reactivity 
and load disturbances were performed at 70 % of reactor power 
and under a quiet sea condition. Each PRBS was applied by man- 
ual operation of the control rod or the main steam valve. Various 
signals of the plant responses and of the acceleration of ship mo- 
tion were measured. From the results obtained, we confirmed that 
(1) the procedures and experimental conditions determined prior to 
the experiment were suitable for performing the PRBS experi- 
ments, (2) when the PRBS disturbances were applied, the plant 
state remained quite stable, and (3) the quality of the measured 
data is adequate for the purpose of dynamics analysis. This paper 
summarizes the planning and preparation of the experiment, the 
instruction for the experiment and logs, the data recording condi- 
tions, recorded signal wave forms and the results of power spectral 
analysis. (author). 


15216 (SAND-93-2345C) Utilizing a Russian space nuclear 
reactor for a United States space mission: Systems integra- 
tion issues. Reynolds, E. (Johns Hopkins Univ., Laurel, MD 
(United States). Applied Physics Lab.); Schaefer, E.; Polansky, G.; 
Lacy, J.; Bocharov, A. Sandia National Labs., Albuquerque, NM 
(United States). 30 Sep 1993. 10p. Sponsored by Department of 
Defense, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-940101—33: 11. symposium on space nuclear 
power systems, Albuquerque, NM (United States), 9-13 Jan 1994). 
Order Number DE94005585. Source: OSTI; NTIS; GPO Dep. 

The Nuclear Electric Propulsion Space Test Program (NEPSTP) 
has developed a cooperative relationship with several institutes of 
the former Soviet Union to evaluate Russian space hardware on a 
US spacecraft One component is the Topaz Ii Nuclear Power Sys- 
tem; a built and flight qualified nuclear reactor that has yet to be 
tested in space. The access to the Topaz Il reactor provides the 
NEPSTP with a rare opportunity; to conduct an early flight demon- 
stration of nuclear electric propulsion at a relatively low cost. This 
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opportunity, however, is not without challenges. Topaz Il was de- 
signed to be compatible with Russian spacecraft and launch 
vehicles. It was manufactured and flight qualified by Russian tech- 
niques and standards and conforms to safety requirements of the 
former Soviet Union, not the United States. As it is desired to 
make minimal modifications to the Topaz Il, integrating the reactor 
system with a United States spacecraft and launch vehicle 
presents an engineering challenge. This paper documents the 
lessons teamed regarding the integration of reactor based space- 
craft and also some insight about integrating Russian hardware. It 
examines the planned integration flow along with specific reactor 
requirements that affect the spacecraft integration including 
American-Russian space system compatibility. 


15217 (WHC-SA-0608-A) Definitive design status of the 
SP-100 Ground Engineering System Test Site. Renkey, E.J. Jr.; 
Bazinet, G.D.; Bitten, E.J.; Brackenbury, P.J.; Carlson, W.F.; Irwin, 
J.J.; Edwards, P.A.; Shen, E.J.; Titzler, PA. Westinghouse Hanford 
Co., Richland, WA (United States). May 1989. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. (CONF-890103—14: 6. symposium on space/cosmic 
nuclear power systems, Albuquerque, NM (United States), 9-12 
Jan 1989). Order Number DE94007706. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The SP-100 reactor will be ground tested at the SP-100 Ground 
Engineering System (GES) Test Site on the US Department of 
Energy (DOE) Hanford Site near Richland, Washington. Project di- 
rection and the flight system design evolution have resulted in a 
smaller reactor size and the consequential revision to Test Site fea- 
tures to accommodate the design changes and reduce Test Site 
costs. The significant design events since the completion of the 
Conceptual Design are discussed in this paper. 


2107 Regulation and Licensing 


Refer also to citation(s) 15320, 15321, 15325, 15326, 15379, 
15384, 15484, 15589 


15218 (BNL-49601) Regulations, guidelines, standards, 
and policies pertaining to decontamination and decommis- 
sioning activities: A literature review. Cowgill, M.G. Brookhaven 
National Lab., Upton, NY (United States). Sep 1993. 30p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH00016. Order Number DE94004347. Source: OSTI; 
NTIS; INIS; GPO Dep. 

A literature review has been conducted of the existing rules, reg- 
ulations, and guidelines pertaining to the decontamination and 
decommissioning of nuclear facilities. Included in the survey are 
US Government documents, national (industrial) standards, interna- 
tional standards and guidelines, and the regulations issued by 
various national governments, such as the United Kingdom, 
Canada, and Germany. 


15219 (DOE-STD—-0100T) Licensed reactor nuclear safety 
criteria applicable to DOE reactors. USDOE Assistant Secretary 
for Nuclear Energy, Washington, DC (United States). Office of Nu- 
clear Safety Policy and Standards. Nov 1993. 214p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE94005221. Source: OSTI; NTIS; INIS; GPO Dep. 

This document is a compilation and source list of nuclear safety 
criteria that the Nuclear Regulatory Commission (NRC) applies to 
licensed reactors; it can be used by DOE and DOE contractors to 
identify NRC criteria to be evaluated for application to the DOE re- 
actors under their cognizance. The criteria listed are those that are 
applied to the areas of nuclear safety addressed in the safety anal- 
ysis report of a licensed reactor. They are derived from federal 
regulations, USNRC regulatory guides, Standard Review Plan 
(SRP) branch technical positions and appendices, and industry 
codes and standards. 


15220 (DOE-STD-3006-93) Planning and conduct of opera- 
tional readiness reviews (ORR). USDOE, Washington, DC 
(United States). Nov 1993. 117p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE94005520. Source: 
OSTI; NTIS; GPO Dep. 
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The purpose of this Standard is to establish a uniform process 
for when an ORR (1) of a new nuclear facility is to be started, (2) a 
previously operated facility is to be restarted, or (3) any new oper- 
ating phase that results in a significant increase in existing hazards, 
or could introduce significant hazards not previously encountered is 
planned. This Standard describes a method to verify that the facil- 
ity is physically ready to startup, that the managers and operators 
are prepared to manage and operate the facility in the proposed 
phase, and that the necessary infrastructure are in place. It also 
provides a methodology for determining the breadth and depth of 
the ORR so as to be consistent with the hazards and complexity of 
the proposed facility transition. This Standard provides procedures 
for the conduct of an ORR when required by the circumstances of 
the startup as specified in DOE 5480.31. The Standard also dis- 
cusses principles and criteria for Readiness Assessments incident 
to the facility startup process when an ORR in not required. 


15221 (NUREG—0040-Vol.17-No.4) Licensee contractor and 
vendor inspection status report: Quarterly report, October— 
December 1993: Volume 17, No. 4. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Reactor In- 
spection and Licensee Performance. Feb 1994. 58p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (United States). 
Source: OSTI; NTIS; GPO. 

This periodical covers the results of inspections performed by the 
NRC's Vendor Inspection Branch that have been distributed to the 
inspected organizations during the period from October through 
December 1993. 


15222 (NUREG—0540-Vol.16-No.1) Title list of documents 
made publicly available, January 1-31, 1994: Volume 16, No. 
1. Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Freedom of Information and Publications Services. 
Mar 1994. 268p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). Source: OSTI; NTIS; INIS. 

This document is a monthly publication containing descriptions of 
information received and generated by the US Nuclear Regulatory 
Commission (NRC). This information includes (1) docketed material 
associated with civilian nuclear power plants and other uses of ra- 
dioactive materials, and (2) nondocketed material received and 
generated by NRC pertinent to its role as a regulator agency. The 
following indexes are included: Personal Author, Corporate 
Source, Report Number, and Cross Reference of Enclosures to 
Principal Documents. 


15223 (NUREG—0936-Vol.12-No.4) NRC Regulatory Agenda 
quarterly report, October-December 1993: Volume 12, No. 4. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Div. of Freedom of Information and Publications Services. Feb 
1994. 114p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Source: OSTI; NTIS; GPO. 

The NRC Regulatory Agenda is a compilation of all rules on 
which the NRC has recently completed action, or has proposed ac- 
tion, or is considering action, and all petitions for rulemaking which 
have been received by the Commission and are pending disposi- 
tion by the Commission. The Regulatory Agenda is updated and 
issued each quarter. 


15224 
abilistic risk assessment. Nuclear Regulatory Commission, 
Washington, DC (United States). Mar 1994. 272p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (United States). 
Source: OSTI; NTIS; INIS; GPO. 

The NRC staff uses probabilistic risk assessment (PRA) and risk 
management as important elements its licensing and regulatory 
processes. In October 1991, the NRC’s Executive Director for Op- 
erations established the PRA Working Group to address concerns 
identified by the Advisory Committee on Reactor Safeguards with 
respect to unevenness and inconsistency in the staff's current uses 
of PRA. After surveying current staff uses of PRA and identifying 
needed improvements, the Working Group defined a set of basic 
principles for staff PRA use and identified three areas for improve- 
ments: guidance development, training enhancements, and PRA 
methods development. For each area of improvement, the Working 
Group took certain actions and recommended additional work. The 
Working Group recommended integrating its work with other recent 


(NUREG-1489) A review of NRC staff uses of prob- 
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PRA-related activities the staff completed and improving staff inter- 
actions with PRA users in the nuclear industry. The Working Group 
took two key actions by developing general guidance for two uses 
of PRA within the NRC (that is, screening or prioritizing reactor 
safety issues and analyzing such issues in detail) and developing 
guidance on basic terms and methods important to the staff's uses 
of PRA. 


15225 (SAND—93-7046) Aging Management Guideline for 
commercial nuclear power plants: Battery chargers, inverters 
and uninterruptible power supplies: Final report. Berg, R. (Mul- 
tiple Dynamics Corp., Southfield, Ml (United States)); Stroinski, M.; 
Giachetti, R. Sandia National Labs., Albuquerque, NM (United 
States); Multiple Dynamics Corp., Southfield, MI (United States). 
Feb 1994. 223p. Sponsored by USDOE, Washington, DC (United 
States);Electric Power Research Inst., Palo Alto, CA (United 
States). DOE Contract AC04-94AL85000 ; AC04-76DP00789. Or- 
der Number DE94008307. Source: OSTI; NTIS; INIS; GPO Dep. 

This Aging Management Guideline (AMG) describes recom- 
mended methods for effective detection and mitigation of 
age-related degradation mechanisms in BWR and PWR commer- 
cial nuclear power plant battery chargers, inverters and 
uninterruptible power supplies important to license renewal. The in- 
tent of this AMG is to assist plant maintenance and operations 
personnel in maximizing the safe, useful life of these components. 
It also supports the documentation of effective aging management 
programs required under the License Renewal Rule 10 CFR Part 
54. This AMG is presented in a manner that allows personnel re- 
sponsible for performance analysis and maintenance to compare 
their plant-specific aging mechanisms (expected or already, experi- 
enced) and aging management program activities to the more 
generic results and recommendations presented herein. 


2108 Economics 
Refer also to citation(s) 15094, 15166, 15169, 15203 


15226 (CONF-9309295-—1) Nuclear economics: Issues and 
facts. Hudson, C.R. Oak Ridge National Lab., TN (United States). 
[1993]. 29p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From Nuclear as a 
large-scale global option conference; Oak Ridge, TN (United 
States); 28-30 Sep 1993. Order Number DE94004742. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Nuclear economics has become on the more prominent topics 
related to nuclear power. Beyond the subjects of nuclear safety 
and waste disposal, questions and concerns of nuclear power eco- 
nomics have emerged with growing frequency in utility board 
rooms, in state and federal regulatory proceedings, and in the me- 
dia. What has caused nuclear power economics to become such a 
popular topic? This paper addresses issues and facts related to 
historical nuclear plant costs, new nuclear plant projections, and 
warning signals for future plants. 


15227 (INFO-0446) Operation of the joint panel on occu- 
pational and environmental research for uranium production 
in Canada. Stocker, H. (Atomic Energy Control Board, Ottawa, ON 
(Canada)); Duport, P.J.; Brown, L.D. Atomic Energy Control Board, 
Ottawa, ON (Canada). Jul 1993. 17p. Order Number DE94619793. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The Joint Panel, formed in 1976, is a Canadian organization 
(composed of federal and provincial government departments and 
agencies, uranium mining companies, labour unions, and non-profit 
research institutions) whose members have voluntarily agreed to 
share information regarding planned, ongoing and completed re- 
search on the effects of uranium (and thorium) production on the 
radiological health and safety of workers and on the environment. 
The objectives of the Joint Panel are: the identification of areas 
(within its purview of interest) where research is required; the stim- 
ulation of research in areas where the needs have been identified; 
the dissemination of subsequent research results; and, the avoid- 
ance of unnecessary duplication in research activities. The 
operation of this unique organization permits a free and open dis- 
cussion of a wide variety of research activities, draws upon its 
member institutions to form working groups for the preparation of 





technical documents, and complements its more formal business 
sessions with technical presentations on topics of current interest. 
Copies of reports of completed research are maintained by a sec- 
retariat, which also issues the minutes of all meetings as well as 
the annual reports. 


15228 (INIS-BR-3297) Nuclear policy retrospection in 
Brazil and forecasting for using of small nuclear power plants 
- SNPs - in the Brazilian electric system. Santos, E.M. dos. Uni- 
versidade Estadual de Campinas, SP (Brazil). Faculdade de 
Engenharia Mecanica. Feb 1992. 446p. (in Portuguese). Order 
Number DE94622634. Source: OSTI; NTIS (US Sales Only); INIS. 

This thesis highlights the nuclear energy perspectives to regain a 
prominent place in the world energy mix, as a competitive and safe 
energy source. Just considering the current international changes 
in the nuclear power features in the developed countries, it is as- 
sessed the suitability and feasibility of defining a new nuclear 
policy in Brazil, based on the development of small and medium 
nuclear power reactors - SMNPR. The SMNPR’s may be a good 
nuclear strategy for Brazil to develop a national and evolutionary 
reactor design with several improvements in safety, by means of 
passive safety systems. This reactor may play a significant role in 
the brazilian electrical system in the long term. (author). 


15229 (INIS-mf—13846, pp. 1.1-1.25) Global energy outlook: 
A future for nuclear power. Skinner, R.G. (international Energy 
Agency (IEA), 75 - Paris (France)). Canadian Nuclear Association, 
Toronto, ON (Canada). 1990. 245p. (CONF-900621-: 30. annual 
conference of the Canadian Nuclear Association and the 11th an- 
nual conference of the Canadian Nuclear Society, Toronto 
(Canada), 3-7 Jun 1990). In Proceedings of the 30. Annual Confer- 
ence of the Canadian Nuclear Association. Order Number 
DE94622203. Source: OSTI; NTIS (US Sales Only); INIS. 

All indicators point to continued growth in world energy demand 
over the next 10 to 20 years. This growth could be especially rapid 
of the economic expansion of non-OECD countries continues. 
Growth will likely occur in the demand for virtually all forms of en- 
ergy, but it will continue to be particularly strong for electricity. 
Growth in the electricity demand of industrialized countries is likely 
to approximate the rate of economic growth, but the demand in- 
creases in developing countries are likely to be much more rapid. 
Of the many sensitivities affecting the world energy outlook, three 
issues dominate: the uncertainty of oil prices; the potential effect of 
policy responses to global environmental concerns; and the implica- 
tions of Eastern European countries; move to more market-based 
economies. These trends and uncertainties have implications for 
nuclear power. The increasing demand for electricity means that 
there will have to be substantial new base load capacity, especially 
towards the end of the 1990’s. The emergence of environmental 
concerns as a critical factor holds promise and risk for the nuclear 
industry and is clearly the area requiring the most immediate atten- 
tion. But rising costs and increasing pressures on the utility industry 
from governments to be competitive, in particular to use higher dis- 
count rates, will also pose difficult challenges. The nuclear industry 
cannot expect a return to the heyday of the 1970's, but with contin- 
uing efforts to address these challenges it should be able to make 
a growing contribution to future energy requirements. 


15230 (INIS-mf-13846, pp. 1.27-1.34) CANDU: Renewing 
the promise. Holt, A.R. (Ontario Hydro, Toronto, ON (Canada)). 
Canadian Nuclear Association, Toronto, ON (Canada). 1990. 245p. 
(CONF-900621-: 30. annual conference of the Canadian Nuclear 
Association and the 11th annual conference of the Canadian Nu- 
clear Society, Toronto (Canada), 3-7 Jun 1990). In Proceedings of 
the 30. Annual Conference of the Canadian Nuclear Association. 
Order Number DE94622203. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The author discusses the role of nuclear generation in Ontario 
Hydro’s long-term plan for electricity supply and factors that could 
strengthen or weaken that role. For a variety of economic, environ- 
mental and social reasons the utility must explore and exhaust all 
viable alternatives to building more large generating stations. Alter- 
natives to be explored include increasing energy efficiency, 
encouraging the shifting of loads to off-peak hours, and buying 
power from the private sector and other provinces. Serious ques- 
tions are being asked about the safety and reliability of the CANDU 
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reactor because overall reactor performance has been slipping 
badly. Increasing operating reliability and performance must be- 
come the CANDU industry's first priority in the 1990’s. The utility 
bases its planning on achieving 80 percent lifetime performance. It 
is vital to achieve at least that; efforts to achieve better perfor- 
mance by adopting new technology have in past threatened even 
that level of performance. Engineering, construction and commis- 
sioning must be speeded up without sacrificing quality. (L.L.). 


15231 (INIS-mf-13846, pp. 1.35-1.52) Ontario Hydro’s 25 
year demand/supply pian: An industry perspective. Goldsmith, 
D.S. (lvaco Rolling Mills, L’Orignal, ON (Canada)). Canadian 
Nuclear Association, Toronto, ON (Canada). 1990. 245p. (CONF- 
900621—-: 30. annual conference of the Canadian Nuclear 
Association and the 11th annual conference of the Canadian Nu- 
clear Society, Toronto (Canada), 3-7 Jun 1990). In Proceedings of 
the 30. Annual Conference of the Canadian Nuclear Association. 
Order Number DE94622203. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Industry in Ontario has adopted electrotechnologies and has 
moved to electricity as its energy source of choice. The Associa- 
tion of Major Power Consumers of Ontario (AMPCO) believes that 
the economic well-being of the province and its industries is threat- 
ened the fact that before the end of the 1990’s Ontario faces 
shortages in electricity supply. Conservation is not enough, but will 
only postpone the necessary decision to increase generating ca- 
pacity. It is already too late to avoid the shortages forecast for the 
mid-1990's. Ontario Hydro has announced its demand/supply pro- 
gram for the next 25 years. It is based on a predicted 2.5 percent 
annual growth in demand. In fact, demand has exceeded 5 percent 
every year since 1984. The demand/supply plan proposes to meet 
supply challenges through conservation and demand management. 
AMPCO believes these measures are not sufficient. Given an inad- 
equate electricity supply, Ontario Hydro’s prediction of a 2 percent 
growth in the provincial economy could become a self-fulfilling 
prophecy. (L.L.) 11 figs. 


15232 (INIS-mf—13846, pp. 1.53-1.60) Strategy for the 
nineties. Hatcher, S.R. (Atomic Energy of Canada Ltd., Ottawa, 
ON (Canada)). Canadian Nuclear Association, Toronto, ON 
(Canada). 1990. 245p. (CONF-900621—: 30. annual conference of 
the Canadian Nuclear Association and the 11th annual conference 
of the Canadian Nuclear Society, Toronto (Canada), 3-7 Jun 1990). 
In Proceedings of the 30. Annual Conference of the Canadian Nu- 
clear Association. Order Number DE94622203. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Nuclear power has proven to be an economic, safe and environ- 
mentally sustainable source of energy. The nuclear industry and its 
technology are able to provide that energy, now and in the years to 
come. The message must now be that nuclear power is necessary. 
At the same time the industry must, through actions and words, 
continue to earn the trust and confidence of the public. 


15233 (INIS-mf—13846, pp. 2.1-2.13) Notes for an address. 
Kwinter, M. (Ontario Ministry of Industry, Trade and Technology, 
Toronto (Canada)). Canadian Nuclear Association, Toronto, ON 
(Canada). 1990. 245p. (CONF-900621-: 30. annual conference of 
the Canadian Nuclear Association and the 11th annual conference 
of the Canadian Nuclear Society, Toronto (Canada), 3-7 Jun 1990). 
In Proceedings of the 30. Annual Conference of the Canadian Nu- 
clear Association. Order Number DE94622203. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The CANDU reactor has made a valuable contribution to the in- 
dustrial picture in Ontario, both as a reliable source of energy and 
as the foundation for an industry. The nuclear industry in Ontario is 
not only an important part of the economic picture of the province, 
but also the source of spin-off technology and of raw materials 
such as isotopes used in other areas of the economy. (L.L.). 


15234 (INIS-mf-13846, pp. 3.44-3.77) Operational capability 
of a nuclear power plant. Ross, M.L. (Hydro-Quebec, Gentilly, 
PQ (Canada). Gentilly Generating Station); Boucher, R. Canadian 
Nuclear Association, Toronto, ON (Canada). 1990. 245p. (in Eng- 
lish, French). (CONF-900621-: 30. annual conference of the 
Canadian Nuclear Association and the 11th annual conference of 
the Canadian Nuclear Society, Toronto (Canada), 3-7 Jun 1990). In 
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Proceedings of the 30. Annual Conference of the Canadian Nu- 
clear Association. Order Number DE94622203. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The capability factor, the most significant performance indicator 
of a nuclear power piant, fluctuates considerably depending on the 
reactor type, the country or region where the station is located, the 
vendors, plant age and size, unit vintage, and the order of unit 
commissioning. Three groups of factors influence the capability of 
a generating station: technical factors related to plant design, fac- 
tors related to plant organization and management, and human 
and population-related factors. While factors of the last two types 
are more difficult to cope with, their relative contribution to plant 
unavailability is nevertheless steadily increasing. Improvements can 
be achieved not only through advanced plant design, but also in 
the areas of operator training, quality assurance programs, flexibility 
in new management methods, greater openness in dealing with the 
media, and energetic public information programs. (Author) 9 figs. 


15235 (INIS-mf—13847, pp. 7.13-7.20) Ontario Hydro’s plan- 
ning for energy production and environment protection. Talbot, 
Ken (Ontario Hydro, Toronto, ON (Canada)). Canadian Nuclear So- 
ciety, Toronto, ON (Canada). 1990. 440p. (CONF-900621-: 30. 
annual conference of the Canadian Nuclear Association and the 
11th annual conference of the Canadian Nuclear Society, Toronto 
(Canada), 3-7 Jun 1990). In Proceedings of the 11th Annual Con- 
ference of the Canadian Nuclear Society. Order Number 
DE94622014. Source: OSTI; NTIS (US Sales Only); INIS. 

In December 1989 Ontario Hydro released its Demand/Supply 
Plan for public review. This plan, entitled 'Providing the Balance of 
Power,’ identifies actions needed to serve the electricity needs of 
the people of Ontario over the next 25 years and beyond. The plan 
integrates demand-reducing and supply options and incorporates 
concern for the environment as top priority. The environmental 
analysis incorporated into the plan identifies and compares major 
environmental characteristics of the alternative demand/supply 
options and provides a broad analysis of their comparative advan- 
tages and disadvantages. (Author) 3 refs., 3 tabs., 15 figs. 


15236 (Jue+-2778) Investigation of different modifications 
of the modular high temperature reactor for cost reduction. 
Heek, A. van. Forschungszentrum Juelich GmbH (Germany). Inst. 
fuer Sicherheitsforschung und Reaktortechnik; Technische 
Hochschule Aachen (Germany). Jun 1993. 117p. (in German). Or- 
der Number DE94756424. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Regarding the specific costs reactor with low power output have 
disadvantages compared to large reactors. In this study it was 
investigated for the HTR Module how to reduce the specific invest- 
ment costs and consequently the electricity production costs by 
modification of the reactor and the power plant design. To reduce 
the investment costs different design changes were investigated, 
e.g. possible alternatives for the arrangement of the reactors and 
the steam generators and a different building layout. The cost 
reduction gained by a more compact type of construction and a re- 
duction of the number of large components remains below 10%. 
The use of a gas turbine instead of a steam turbine with steam 
generator would result in a more efficient cost reduction. The in- 
crease in the power output has a much bigger potential to reduce 
the electricity production costs. The best way to realize this is the 
changing of the core geometry from cylindric to annular. A module 
concept with a power maximized under certain boundary conditions 
(limitation of the core temperatures in case of accident, use of 
proven technology) was worked out in detail. The optimum core 
geometry and power density, determined by tolerable accident tem- 
peratures and core pressure loss, make a thermal power of 350 
MW possible. The physical properties and the accident behaviour 
in case of pressure release and water ingress were investigated. 
The specific investment costs and the electricity production costs of 
a 4-Modular Piant for pure electricity production are reduced about 


28% resp. 19% compared with the 200 MWth-Module (KWU/ 
Interatom). (orig.) 
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Refer also to citation(s) 14531, 14659, 14665, 15093, 15095, 15114 


15237 (BfS-KT—1/92, pp. 27-44) Technical requirements of 
the man-machine interface during operation of nuclear power 
plants. Cakir, A. (Ergonomic-institut fuer Arbeits- und Sozial- 
forschung Forschungsgeselischaft mbH, Berlin (Germany)). 
Bundesamt fuer Strahlenschutz, Salzgitter (Germany). Fachbereich 
Kerntechnische Sicherheit. Apr 1992. 151p. (In German). (CONF- 
9203299-: 2. expert discussion on the BMU/BfS concept of 
man-machine interaction in nuclear power plants, Salzgitter (Ger- 
many), 5-6 Mar 1992). In Second expert discussion on the BMU/ 
BfS concept of man-machine interaction in nuclear power plants. 
Order Number DE94758810. Source: OSTI; NTIS (US Sales Only); 
INIS. 

There are rules governing the shaping of the work-place and 
work environment, selection of personnel, and training for control 
rooms and back-up shutdown centers. The procedure under these 
items is, in many points, fixed by KTA 3904. That set of rules is the 
basis for translating into practice the system-ergonomic way of 
thinking. (DG) 


2201 Theory and Calculation 
Refer also to citation(s) 15201, 15202, 15332, 15362, 17329, 17678 


15238 (CEA-N-2707) "TIBERE” a caiculational method of 
the effect of lattice heterogeneity on the neutron leakage. 
Benoist, P.; Petrovic, |. CEA Centre d’Etudes de Saclay, 91 - Gif- 
sur-Yvette (France). Dept. de Mecanique et de Technologie. Nov 
1992. 69p. (In French, English). Order Number DE94621216. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The flux calculation in a heterogeneous assembly in APOLLO 
and APOLLO-2 codes is based on the collision probability method. 
On the contrary, the neutron leakage calculation is accomplished 
for a flux-weighted homogenized assembly, which is a good ap- 
proximation in the case of a non-voided assembly (PWR in normal 
conditions). If an assembly contains voided zones (for example as 
the consequence of LOCA) or if the reactor, in normal operation, 
contains void or transparent media (Na), the approximation may 
become much more debatable. The formalism proposed here 
treats the leakage taking into account the heterogeneity of the 
medium, the leakage being treated as a type of reaction analogous 
to others. This formalism is introduced in APOLLO-2 code as a 
module and uses only tools similar to those used for the calcula- 
tion of the flux. (author). 


15239 (CNIC—00743) The systematic error of temperature 
noise correlation measurement method and self-calibration. 
Tian Hong (Qinghua Univ., Beijing, BU (China). Inst. of Nuclear En- 
ergy Technology); Tong Yunxian. China Nuclear Information Centre, 
Beijing, BJ (China). Apr 1993. 8p. (in Chinese). (TSHUNE-0065.). 
Order Number DE94621217. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The turbulent transport behavior of fluid noise and the nature of 
noise affect on the velocity measurement system have been stud- 
ied. The systematic error of velocity measurement system is 
analyzed. A theoretical calibration method is proposed, which 
makes the velocity measurement of time-correlation as an absolute 
measurement method. The theoretical results are in good agree- 
ment with experiments. 


15240 (ECN-R-93-013) ROLAIDS-CPM: A code for accurate 
resonance absorption calculations. Kruijf, W.J.M. de. Nether- 
lands Energy Research Foundation (ECN), Petten (Netherlands). 
Aug 1993. 29p. Order Number DE94756109. Source: OSTI; NTIS. 

ROLAIDS is used to calculate group-averaged cross sections for 
specific zones in a one-dimensional geometry. This report de- 
scribes ROLAIDS-CPM which is an extended version of ROLAIDS. 
The main extension in ROLAIDS-CPM is the possibility to use the 
collision probability method for a slab- or cylinder-geometry instead 
of the less accurate interface-currents method. In this way accurate 
resonance absorption calculations can be performed with 
ROLAIDS-CPM. ROLAIDS-CPM has been developed at ECN. 
(orig.) 





15241 (ECN-RX-93-093) Testing of the IRDF-90 cross- 
section library in benchmark neutron spectra. Nolthenius, H.J. 
(Netherlands Energy Research Foundation (ECN), Petten (Nether- 
lands)); Zsoinay, E.M.; Szondi, E.J. Netherlands Energy Research 
Foundation (ECN), Petten (Netherlands). Sep 1993. 12p. (CONF- 
930809-: 8. ASTM-EURATOM symposium on reactor dosimetry, 
Vail, CO (United States), 29 Aug - 3 sep 1993). Order Number 
DE94758552. Source: OSTI; NTIS. 

The new version of the International Reactor Dosimetry File 
IRDF-90 (called "Version April 1993”) has been tested by calcula- 
tion of average cross-sections and their uncertainties in a coarse 
three energy group structure and by neutron spectrum adjustments 
in reference neutron spectra. This paper presents the results ob- 
tained and compares them with the corresponding ones of the old 
IRDF-85 and with the data of the Nuclear Data Guide for Reactor 
Neutron Metrology. The applicability of the new library in the field 
of neutron metrology is discussed. (orig.) 


15242 (INIS-mf-13804, pp. 227-231) Correlation functions 
and spectra density in the reactor noise diagnostics. Antonov, 
N.; Ovcharova, |.; Grudev, P. Committee on the Use of Atomic En- 
ergy for Peaceful Purposes, Sofia (Bulgaria). 1993. 248p. (in 
Bulgarian). (CONF-9304245—: Seminar on mathematical models in 
nuclear safety and radiation protection, Sofia (Bulgaria), 7-8 Apr 
1993). In Mathematical models in nuclear safety and radiation pro- 
tection: Collection of papers. Order Number DE94622182. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Numerical calculations of the correlation functions and spectral 
densities from the time consistencies does not cause any mathe- 
matical problem. The only principle question for obtaining valuable 
results is the selection of the appropriate values of the scan veloc- 
ity, the number of breaks, frequency interval and transmission 
bands. Equations for autocorrelation and mutual correlation of two 
variables are regarded. The selection of parameters of reactor 
physics studies is discussed. 4 refs. (B.N.). 


15243 (JAERI-M—93-254) Reactor physics activities in 
Japan: July 1992 - July 1993. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Jan 1994. 41p. Order Number DE94753461. 
Source: OSTI; NTIS; INIS. 

This report reviews the research activity in reactor physics field 
in Japan during July, 1992 - July, 1993. The review was performed 
in the following fields : nuclear data evaluation, calculational 
method development, fast reactor physics, thermal reactor physics, 
advanced core design, fusion reactor neutronics, nuclear criticality 
safety, shielding, incineration of radioactive nuclear wastes, noise 
analysis and control and national programs. The main references 
were taken from journals and reports published during this period. 
The research committee of reactor physics is responsible for the 
review work. (author). 


15244 (LA-12683) Forecast of criticality experiments and 
experimental programs needed to support nuclear operations 
in the United States of America: 1994-1999. Rutherford, D. Los 
Alamos National Lab., NM (United States). Mar 1994. 161p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. Order Number DE94008789. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This Forecast is generated by the Chair of the Experiment 
Needs identification Workgroup (ENIWG), with input from Depart- 
ment of Energy and the nuclear community. One of the current 
concerns addressed by ENIWG was the Defense Nuclear Facilities 
Safety Board’s Recommendation 93-2. This Recommendation de- 
lineated the need for a critical experimental capability, which 
includes (1) a program of general-purpose experiments, (2) improv- 
ing the information base, and (3) ongoing departmental programs. 
The nuclear community also recognizes the importance of criticality 
theory, which, as a stepping stone to computational analysis and 
safety code development, needs to be benchmarked against well- 
characterized critical experiments. A summary project of the 
Department's needs with respect to criticality information includes 
(1) hands-on training, (2) criticality and nuclear data, (3) detector 
systems, (4) uranium- and plutonium-based reactors, and (5) acci- 
dent analysis. The Workgroup has evaluated, prioritized, and 
categorized each proposed experiment and program. Transporta- 
tion/Applications is a new category intended to cover the areas of 
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Storage, training, emergency response, and standards. This cate- 
gory has the highest number of priority-1 experiments (nine). 
Facilities capable of performing experiments include the Los 
Alamos Critical Experiment Facility (LACEF) along with Area V at 
Sandia National Laboratory. The LACEF continues to house the 
most significant collection of critical assemblies in the Western 
Hemisphere. The staff of this facility and Area V are trained and 
certified, and documentation is current. ENIWG will continue to 
work with the nuclear community to identify and prioritize 
experiments because there is an overwhelming need for critical ex- 
periments to be performed for basic research and code validation. 
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Refer also to citation(s) 15151, 15284, 15340, 15365, 15390, 
15393, 15480, 15484, 15488, 15490 


15245 (AEA-TRS-5008) Caesium iodide aerosol nucleation 
studies. Buckle, E.R. (Sheffield Univ. (United Kingdom). School of 
Materials); Beard, A.M.; Bowsher, B.R. AEA Reactor Services, 
Winfrith (United Kingdom). Jul 1990. 35p. Order Number 
DE94619560. Source: OSTI; NTIS (US Sales Only); INIS. 

Experimental studies have been conducted to test aspects of an 
aerosol nucleation and growth model developed by Buckle. This 
work involved following the condensation of caesium iodide 
aerosols in a simple resistance furnace/thermal gradient tube appa- 
ratus as functions of the temperature of the source (and hence the 
Csl vapour pressure), the temperature of the external atmosphere, 
and the duration of the experiment. Particle size distributions of the 
resulting aerosol were obtained for comparison with theoretical pre- 
dictions. Many of the general trends predicted by the model were 
observed in the experiments (for example, increasing the source 
temperature resulted in an increase in the particle size), and the 
absolute values predicted by the model for the mean volume 
equivalent diameter were within a factor of two of the experimental 
data. (author). 


15246 (AEA-TRS-5016) Experimental studies of caesium 
iodide aerosol condensation: theoretical interpretation. Beard, 
A.M. (AEA Thermal Reactor Services, Winfrith (United Kingdom). 
Safety and Performance Div.); Benson, C.G.; Horton, K.D.; Buckle, 
E.R. AEA Thermal Reactor Services, Winfrith (United Kingdom). 
Ju! 1990. 32p. Order Number DE94619561. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Caesium iodide is predicted to be a significant source of fission 
product aerosols during the course of a severe accident in a pres- 
surised water reactor (PWR). The nucleation and growth of 
caesium iodide aerosols have been studied using a plume chamber 
and the results compared with theoretical values calculated using 
the approach developed by Buckle for aerosol nucleation. The 
morphology of the particles was studied using scanning electron mi- 
croscopy (SEM) and transmission optical microscopy (TOM), whilst 
the particle size distributions were determined from differential mo- 
bility (DMPS) and aerodynamic (APS) measurements. (author). 


15247 (AEA-TRS-5063) Analysis of the Falcon thermal- 
gradient tube experiments. Chown, N.M.; Williams, D.A. AEA 
Reactor Services, Winfrith (United Kingdom). Dec 1990. 40p. Con- 
tract CEC 3017-86-08 EL ISP GB; Task HSE SAA 3.1/2. Order 
Number DE94619562. Source: OSTI; NTIS (US Sales Only); INIS. 

The work described in this report was performed in support of 
the Falcon experimental programme, and was part-funded by the 
CEC and HSE. The aralyses of some of the earlier Falcon 
thermal-gradient tube experiments, namely tests TG-1, TG-2, TG-3, 
TG-6 and TG-7, using the VICTORIA computer code are dis- 
cussed. In each test an induction furnace was used to heat a 
simulant or trace-irradiated LWR fuel and/or control rod sample. 
The resulting fission product vapours and aerosols were trans- 
ported at high temperatures through a thermal-gradient tube 
system, and their deposition behaviour and chemical activities were 
measured. (author). 


15248 


(AEA-TRS-5094) Analysis of the Falcon CT-6 experi- 
ment. Smith, P.N. (AEA Thermal Reactor Services, Winfrith 
(United Kingdom). Reactor Safety Studies Dept.); Roberts, G.J. 
AEA Thermal Reactor Services, Winfrith (United Kingdom). Mar 
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1991. 71p. Order Number DE94619563. Source: OSTI; NTIS (US 
Sales Only); INIS. 

CONTAIN code calculations and hand calculations have been 
performed for the containment thermal-hydraulic and aerosol be- 
haviour of the CT-6 experiment in the Falcon facility. Both 
single-cell and 9-cell CONTAIN calculations were performed. The 
9-cell calculations gave much better agreement with the measured 
data, indicating that there were significant inhomogeneities in the 
containment atmosphere during the test. (author). 


15249 (AECL-—10356) Valve leakage inspection testing and 
maintenance process. Aikin, J.A.; Reinwald, J.W.; Kittmer, C.A. 
Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs. Jan 1991. 16p. (CONF-890604—-: Annual 
meeting of the American Nuclear Society (ANS), Atlanta, GA 
(United States), 4-8 Jun 1989). Order Number DE94619564. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In valve maintenance, packing rings that prevent leakage along 
the valve stem must periodically be replaced, either during routine 
maintenance or to correct a leak or valve malfunction. Tools and 
procedures currently in use for valve packing removal and inspec- 
tion are generally of limited value due to various access and 
application problems. A process has been developed by AECL 
Research that addresses these problems. The process, using in- 
compressible fluid pressure, quickly and efficiently confirms the 
integrity of the valve backseat, extracts hard-to-remove valve pack- 
ing sets, and verifies the leak tightness of the repacked valve. 


15250 (AECL-10759) Factors affecting the consolidation of 
steam generator sludge. Turner, C.W.; Shamsuzzaman, K.; Tap- 
R.L. Atomic Energy of Canada Ltd., Chalk River, ON 
. Chalk River Nuclear Labs. Feb 1993. 14p. (CONF- 
930318-: CORROSION '93: National Association of Corrosion 
Engineers (NACE) annual corrosion conference and materials per- 
formance and corrosion show, New Orleans, LA (United States), 
7-12 Mar 1993; COG—92-352.). Order Number DE94619565. 
Source: OSTI; NTIS (US Sales Only); INIS. 

It is hypothesized that sludge consolidation is promoted by 
chemical reactions involving the various sludge constituents, al- 
though the hardness of the final product will also depend on the 
total porosity. Oxidizing conditions and higher temperatures pro- 
duce a harder sludge. The precipitation of Zn2SiO,, a potential 
binding agent, may also promote sludge consolidation. Several so- 
lutions to prevent sludge consolidation are suggested. (Author) 3 
figs., 4 tabs., 3 refs. 


15251 (BNL-NUREG—60202) Integral testing of relays and 
circuit breakers. Bandyopadhyay, K.K. Brookhaven National Lab., 
Upton, NY (United States). [1993]. 11p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-931079-25: 21. water reactor 
safety information meeting, Bethesda, MD (United States), 25-27 
Oct 1993). Order Number DE94009075. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Among all equipment types considered for seismic qualification, 
relays have been most extensively studied through testing due to a 
wide variation of their designs and seismic capacities. A temporary 
electrical discontinuity or “chatter” is the common concern for re- 
lays. A chatter duration of 2 milliseconds is typically used as an 
acceptance criterion to determine the seismic capability of a relay. 
Many electrical devices, on the other hand, receiving input signals 
from relays can safely tolerate a chatter level much greater than 2 
ms. In Phase | of a test program, Brookhaven National Laboratory 
performed testing of many relay models using the 2-ms chatter cri- 
terion. In Phase Il of the program, the factors influencing the relay 
chatter criterion, and impacts of relay chatter on medium and low 
voltage circuit breakers and lockout relays were investigated. This 


paper briefly describes the Phase Il tests and presents the impor- 
tant observations. 


15252 (CFFTP-G-9335) Modified CATHENA model of a 
shield circuit for ITER. Ross, W.E. (Atomic Energy of Canada 
Ltd., Montreal, PQ (Canada). CANDU Operations). Canadian Fu- 
sion Fuels Technology Project, Mississauga, ON (Canada). Sep 
1993. 75p. (TTR-478.). Order Number DE94621229. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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An earlier CATHENA model of a Shield Circuit for ITER was 
modified to include a pressurizer model. This earlier model was 
used for blowdown simulations of large breaks only which do not 
require a pressurizer model. The revised model (with the pressur- 
izer) is suitable for other accident scenarios including small breaks 
and loss of flow events. The new model has been tested to simu- 
late both steady state operation and transient conditions and the 
results are compared to the earlier work. The conclusion of this 
work is that the large break results are not significantly different, 


but, as had been expected, the pressurizer model does affect the 
small break results. 


15253 (CONF-940594—1) Reactor pressure vessel struc- 
tural integrity research in the US Nuclear Regulatory 
Commission HSST and HSSI Programs. Pennell, W.E.; Corwin, 
W.R. Oak Ridge National Lab., TN (United States). [1994]. 10p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). DOE Contract AC05-840R21400. From British Nu- 
clear Energy Society international conference on thermal reactor 
safety assessment; Manchester (United Kingdom); 23-26 May 
1994. Order Number DE94006550. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This report discusses development on the technology used to 
assess the safety of irradiation-embrittled nuclear reactor pressure 
vessels containing flaws. Fracture mechanics tests on reactor pres- 
sure vessel steel have shown that local brittle zones do not 
significantly degrade the material fracture toughness, constraint 
relaxation at the crack tip of shallow surface flaws results in in- 
creased fracture toughness, and biaxial loading reduces but does 
not eliminate the shallow-flaw fracture toughness elevation. Ex- 
perimental irradiation investigations have shown that the 
irradiation-induced shift in Charpy V-notch versus temperature be- 
havior may not be adequate to consérvatively assess fracture 
toughness shifts due to embrittlement and the wide global varia- 
tions of initial chemistry and fracture properties of a nominally 
uniform material within a pressure vessel may confound accurate 
integrity assessments that require baseline properties. 


15254 (CONF-940594—2) Structural Aging Program to eval- 
uate continued performance of safety-related concrete 
structures in nuclear power plants. Naus, D.J. (Oak Ridge Na- 
tional Lab., TN (United States)); Oland, C.B.; Ellingwood, B.R. Oak 
Ridge National Lab., TN (United States). [1994]. 9p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (United States). 
DOE Contract ACO5-840R21400. From British Nuclear Energy 
Society international conference on thermal reactor safety assess- 
ment; Manchester (United Kingdom); 23-26 May 1994. Order 
Number DE94007414. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the Structural Aging (SAG) Program which 
is being conducted at the Oak Ridge National Laboratory (ORNL) 
for the United States Nuclear Regulatory commission (USNRC). 
The SAG Program is addressing the aging management of safety- 
related concrete structures in nuclear power plants for the purpose 
of providing improved technical bases for their continued service. 
The program is organized into three technical tasks: Materials 
Property Data Base, Structural Component Assessment/Repair 
Technologies, and Quantitative Methodology for continued Service 
Determinations. Objectives and a summary of recent accomplish- 
ments under each of these tasks are presented. 


15255 (EDF-93-NB-00107) The influence of molecular 
structure on the hydrolysability of unsaturated polyester 
resins. Spiteri, P.; Denis, V.; Fontanille, M.; Villenave, J.J. Elec- 
tricite de France (EDF), 92 - Clamart (France). Apr 1993. 12p. (In 
French). Order Number DE94621230. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The influence of the structure of polyester resins on their water 
absorption processes has been evidenced. Correlations have been 
established between the kinetics of the absorption of water and the 
hydrolytic degradation of the materials. They allow to propose a 
method for predicting the life time of unsaturated polyester materi- 
als. (authors). 1 tab., 5 figs., 5 refs. 


15256 (EDF—93-NJ-00029) Numerical study of cracked 
pipe’s behavior in the frame of ductile fracture. Meister, E. 
Electricite de France (EDF), 92 - Clamart (France). Aug 1992. 18p. 





Order Number DE94621231. Source: OSTI; NTIS (US Sales Only); 
INIS. 

In order to characterize crack initiation, the energy release rate 
is calculated with the THETA method which consists, in a virtual 
kinematic of the crack, to solve the elastic problems (linear or non- 
linear) in the Lagrangian configuration. The considered models are 
two circumferentially surface-cracked pipes tested under four point 
bending loads. This kind of internal defect needs a special mesh in 
the thickness of the pipe and, associated with the non-linearity of 
materials (plasticity), leads to a large finite element model that is 
computed with the code PERMEAS on a CRAY YMP. Global val- 
ues of load and crack opening displacement are calculated and 
compared to experimental values, with a good agreement. Local 
and global values of the energy release rate are also calculated 
and the stability of the THETA method is discussed. Calculating the 
fracture mechanics parameters under the hypothesis of ‘propor- 
tional loading’ is also discussed. 


15257 (INIS-mf-13846, pp. 4.22-4.32) Advanced reactor 
designs: The emerging requirements. Lawson, D.S. (Atomic En- 
ergy of Canada Ltd., Sheridan Park, ON (Canada). CANDU 
Operations); Brooks, G.L.; Hinchley, E.M. Canadian Nuclear Asso- 
ciation, Toronto, ON (Canada). 1990. 245p. (CONF-900621-: 30. 
annual conference of the Canadian Nuclear Association and the 
11th annual conference of the Canadian Nuclear Society, Toronto 
(Canada), 3-7 Jun 1990). In Proceedings of the 30. Annual Confer- 
ence of the Canadian Nuclear Association. Order Number 
DE94622203. Source: OSTI; NTIS (US Sales Only); INIS. 

The long time involved in taking a new nuclear power station from 
concept to commercial service and the need to improve economies 
through standardization have combined to give significant inertial to 
existing designs. The desire for continuing technical improvement 
comes up against the attraction of repeating what has worked be- 
fore. The author looks back to find what we have learned in getting 
where we are, to examine the real challenges ahead, and to set 
requirements against which new designs can be evaluated. (L.L.). 


15258 (INIS-mf—13847, pp. 1.11-1.15) Requirements for ad- 
vanced reactor designs. Natalizio, A. (CANTECH International, 
Etobicoke, ON (Canada)); Rennick, D.F. Canadian Nuclear Soci- 
ety, Toronto, ON (Canada). 1990. 440p. (CONF-900621-: 30. 
annual conference of the Canadian Nuclear Association and the 
11th annual conference of the Canadian Nuclear Society, Toronto 
(Canada), 3-7 Jun 1990). In Proceedings of the 11th Annual Con- 
ference of the Canadian Nuclear Society. Order Number 
DE94622014. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper presents a brief overview of the program undertaken 
by the U.S. Electric Power Research Institute (EPRI) to establish a 
comprehensive set of utility requirements for the next generation of 
nuclear power plants. The EPRI program was started in 1985 and 
is still ongoing. There are three phases to the EPRI advanced light 
water reactor (ALWR) work: phase | is the development of a high- 
level document that defines the design objectives and philosophies; 
phase Ii is the development of detailed requirements for advanced 
designs based on currently operating plants; and phase Ill is the 
development of detailed requirements for smaller plants that would 
utilize passive safety features to the greatest extent practical. 
Phase | has been completed and phase Il is nearing completion. 
On the basis of the documents published to date, it can be con- 
cluded that the program is well founded and merits further support 
to ensure a successful completion. Significant advances in safety, 
simplicity and robustness of design are called for in the ALWR re- 
quirements for both the evolutionary and the passive designs. The 
passive reactor designs are expected to achieve a higher level of 
performance in all three areas. Although these requirements are 
established specifically for light water reactors, there are no funda- 
mental reasons why they could not be applied to heavy water 
reactors with proper accommodation for differences in basic design 
features. Such differences are already being accommodated in the 
ALWR requirements document, as these documents apply to both 
boiling and pressurized water reactors. Hence, a similar approach 
could be used to include heavy water reactors. (Author) 6 refs., 2 
tabs. 


15259 (INIS-mf—13847, pp. 4.5-4.8) Catalytic and spark hy- 
drogen igniters. Heck, R. (Siemens AG Unternehmensbereich 


22 NUCLEAR REACTOR TECHNOLOGY 
2202 Components and Accessories 


KWU, Offenbach am Main (Germany)). Canadian Nuclear Society, 
Toronto, ON (Canada). 1990. 440p. (CONF-900621-: 30. annual 
conference of the Canadian Nuclear Association and the 11th an- 
nual conference of the Canadian Nuclear Society, Toronto 
(Canada), 3-7 Jun 1990). In Proceedings of the 11th Annual Con- 
ference of the Canadian Nuclear Society. Order Number 
DE94622014. Source: OSTI; NTIS (US Sales Only); INIS. 
Considerable quantities of hydrogen are expected to be released 
into the containment of a typical light water reactor as a result of 
severe accidents. To avoid hydrogen explosions, devices can be 
installed to ignite the hydrogen and burn it in a controlled manner. 
The present policy is to use glow plugs or hot coils as igniters. 
These igniters require electrical power from outside the containment 
as well as cabling, and require a considerable capital investment. 
For this reason, two passive igniter devices were investigated: cat- 
alytic igniters and spark igniters. (L.L.) 5 refs., 4 tabs., 4 figs. 


15260 (JAERI-M—93-201) JAERI contribution for the IAEA 
coordinated research program phase Ill (CRP-3) on ‘optimizing 
of reactor pressure vessel surveillance programmes and their 
analysis’. Onizawa, Kunio (Japan Atomic Energy Research Inst., 
Tokai, Ibaraki (Japan). Tokai Research Establishment); Suzuki, 
Masahide; Ueda, Shuzo. Japan Atomic Energy Research Inst., 
Tokyo (Japan). Oct 1993. 79p. Order Number DE94753316. 
Source: OSTI; NTIS; INIS. 

As a part of IAEA coordinated research program on irradiation 
embrittlement of RPV steels, JAERI performed irradiation study 
using seven materials with varying copper and nickel contents. Irra- 
diation of test specimens was conducted in JMTR of JAERI/Oarai 
and post irradiation tests including fracture toughness were done at 
hot laboratory at JAERI/Tokai. The following conclusions were 
drawn: (1) With increasing Ni contents from 0.1 to 1.18 wt%, radia- 
tion hardening and therefore embrittlement became larger. (2) The 
increase of yield stress can be correlated with hardness increase 
and Charpy transition temperature shift. (3) In the upper shelf re- 
gion, irradiation response on fracture toughness was well correlated 
with radiation hardening, while no good correlation was found be- 
tween Charpy energy decrease and radiation hardening. (author). 


15261 (NUREG/CR-6132) Biaxial loading and shallow-fiaw 
effects on crack-tip constraint and fracture toughness. Bass, 
B.R. (Oak Ridge National Lab., TN (United States)); Bryson, J.W.; 
Theiss, T.J.; Rao, M.C. Nuclear Regulatory Commission, Washing- 
ton, DC (United States). Div. of Engineering; Oak Ridge National 
Lab., TN (United States). Jan 1994. 62p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). DOE 
Contract AC05-840R21400. (ORNL/TM-—12498). Source: OSTI; 
NTIS; INIS; GPO. 

A program to develop and evaluate fracture methodologies for 
the assessment of crack-tip constraint effects on fracture tough- 
ness of reactor pressure vessel (RPV) steels has been initiated in 
the Heavy-Section Steel Technology (HSST) Program. Crack-tip 
constraint is an issue that significantly impacts fracture mechanics 
technologies employed in safety assessment procedures for com- 
mercially licensed nuclear RPVs. The focus of studies described 
herein is on the evaluation of two stressed-based methodologies 
for quantifying crack-tip constraint (i.e., J-Q theory and a microme- 
chanical scaling model based on critical stressed volumes) through 
applications to experimental and fractographic data. Data were uti- 
lized from single-edge notch bend (SENB) specimens and 
HSST-developed cruciform beam specimens that were tested in 
HSST shallow-crack and biaxial testing programs. Results from 
applications indicate that both the J-Q methodology and the mi- 
cromechanical scaling model can be used successfully to interpret 
experimental data from the shallow- and deep-crack SENB speci- 
men tests. When applied to the uniaxially and biaxially loaded 
cruciform specimens, the two methodologies showed some promis- 
ing features, but also raised several questions concerning the 
interpretation of constraint conditions in the specimen based on 
near-tip stress fields. Fractographic data taken from the fracture 
surfaces of the SENB and cruciform specimens are used to assess 
the relevance of stress-based fracture characterizations to condi- 
tions at cleavage initiation sites. Unresolved issues identified from 
these analyses require resolution as part of a validation process for 
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biaxial loading applications. This report is designated as HSST Re- 
port No. 142. 


15262 (NUREG/CR-6142) Tensile-property characterization 
of thermally aged cast stainless steels. Michaud, W.F. (Argonne 
National Lab., IL (United States)); Toben, P.T.; Soppet, W.K.; 
Chopra, O.K. Nuclear Regulatory Commission, Washington, DC 
(United States). Div. of Engineering; Argonne National Lab., IL 
(United States). Feb 1994. 250p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. (ANL—93/35). Source: OSTI; NTIS; INIS; GPO. 

The effect of thermal aging on tensile properties of cast stainless 
steels during service in light water reactors has been evaluated. 
Tensile data for several experimental and commercial heats of cast 
stainless steels are presented. Thermal aging increases the tensile 
strength of these steels. The high-C Mo-bearing CF-8M steels are 
more susceptible to thermal aging than the Mo-free CF-3 or CF-8 
steels. A procedure and correlations are presented for predicting 
the change in tensile flow and yield stresses and engineering 
stress-vs.-strain curve of cast stainless steel as a function of time 
and temperature of service. The tensile properties of aged cast 
stainless steel are estimated from known material information, i.e., 
chemical composition and the initial tensile strength of the steel. 
The correlations described in this report may be used for assess- 
ing thermal embrittlement of cast stainless steel components. 


15263 (RISO-R-706) Hydrogen problems related to reactor 
accidents. Bujor, A. Risoe National Lab., Roskilde (Denmark). Nu- 
clear Safety Research Dept. Sep 1993. 79p. Order Number 
DE94621232. Source: OSTI; NTIS; INIS. 

At reactor accidents, the combustion of hydrogen causes pres- 
sure and temperature transients which pose supplementary loads 
in containment. In certain conditions, they could reach hazardous 
levels and impair the integrity of the containment and the operabil- 
ity of the safety systems. The mechanisms of chemical reactions 
specific for the hydrogen-oxygen system are presented. Conditions 
in which combustion can occur and the various combustion modes, 
including the transition to detonation are also described. The re- 
lated safety aspects and mitigation methods are discussed. 
Examples for particular applications and safety approaches for vari- 
ous types of reactors, included those promoted for the advanced 
reactors are also given. Presentation of the experimental research 
completed at AECL-Research, Whiteshell Laboratory is given, 
where the multi-point ignition effects for constant volume and for 
vented combustion of dry hydrogen-air mixtures in various geome- 
tries have been investigated. Various aspects of modelling and 
simulation of hydrogen combustion are discussed. The adaptations 
and the new models implemented in the codes VENT and CON- 
TAIN, aimed to widen the simulation capabilities of hydrogen 
combustion models are described. The capabilities and limitations 
of the modelling assumptions of these two codes are also evalu- 
ated. (EG) (11 tabs., 39 ills., 82 refs.). 


15264 


(WAPD-T-3002) Interface between computational 
fluid dynamics (CFD) and plant analysis computer codes. 
Coffield, R.D.; Dunckhorst, F.F.; Tomlinson, E.T.; Welch, J.W. 
Westinghouse Electric Corp., West Mifflin, PA (United States). Bet- 


tis Atomic Power Lab. [1993]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC11-93PN38195. 
(CONF-940659-2: 1994 ASME (Americal Society of Mechanical 
Engineers) fluids engineering summer meeting, Lake Tahoe, NV 
(United States), 19-23 Jun 1994). Order Number DE94001907. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Computational fluid dynamics (CFD) can provide valuable input to 
the development of advanced plant analysis computer codes. The 
types of interfacing discussed in this paper will directly contribute 
to modeling and accuracy improvements throughout the plant 
system and should result in significant reduction of design conser- 
vatisms that have been applied to such analyses in the past. 


15265 (WPAD-OPA-TI-1) Towards an analysis of leak- 
before-break assessments in the ductile tearing regime. Parfitt, 
V.R. Westinghouse Electric Corp., Monroeville, PA (United States). 
[1991]. 8p. Sponsored by Department of Defense, Washington, DC 
(United States). (CONF-910602-78: 1991 American Society of 
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Mechanical Engineers (ASME) pressure vessels and piping confer- 
ence, San Diego, CA (United States), 23-28 Jun 1991). Order 
Number DE94009419. Source: OSTI; NTIS; GPO Dep. 

This paper presents the elastic-plastic fracture analysis of a typi- 
cal semi-elliptical axial surface flaw growing to a thru-thickness flaw 
and assessing the leak-before break situation in a pressure vessel 
subject to pressure. The paper first discusses the semi-elliptical 
flaw J-integral solution and the thru-thickness flaw solution as mod- 
ified herein. Then a review is presented of the three ductile tearing 
stability fracture analysis methods based on the fully plastic J- 
integral solution; (1) the crack driving force diagram, (2) the tearing 
modulus diagram, and (3) the failure assessment diagram. These 
methods are then used to determine the factors of safety to initia- 
tion of ductile tearing as the crack grows. Factors of safety based 
on either pressure alone or crack size alone are illustrated. An ii- 
lustration is given of a leak-before-break solution discussing the 
semi-elliptical flaw growing to a thru-thickness flaw in the vessel. 
The paper concludes with a discussion of additional effort needed 
to better characterize leak-before-break solutions in the ductile 
tearing regime. 
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Refer also to citation(s) 15106, 15247, 15311, 15312, 15313, 
15314, 15315, 15316, 15317, 15318, 15319, 15320, 15321, 15322, 
15323, 15324, 15325, 15326, 15327, 15328, 15329, 15330, 15339, 
15343, 15356, 15379, 16072, 16073, 16074 


15266 (ANL/RERTR/TM-13, pp. 69-72) Why NUKEM steps 
out of the MTR-fuel element market and how to solve the 
problems resulting from that. Hassel, H.W. (NUKEM GmbH, 
Hessen (Germany)). Argonne National Lab., IL (United States). Jul 
1993. (CONF-8809221-: International meeting on reduced enrich- 
ment for research and test reactors (RERTR), San Diego, CA 
(United States), 18-24 Sep 1988). In Proceedings of the 1988 In- 
ternational Meeting on Reduced Enrichment for Research and Test 
Reactors. 468p. Order Number DE94006262. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Since NUKEM has been forced by political circumstances to stop 
any kind of handling and converting radioactive materials, mainly 
enriched and depleted uranium, the most important question aris- 
ing from that decision, had to be answered: How to avoid major 
difficulties which NUKEM’s customers within this field of business 
may run into by such an unexpected event? There was just one 
reasonable answer: A quick and smooth transfer of current con- 
tracts, know-how, materials, tools, equipments and documents to a 
close-by European company, experienced enough to step into 
NUKEM’s MTR- and depleted uranium business. 


15267 (ANL/RERTR/TM-13, pp. 73-81) Recent evolution in 
the MTR fuel industry. Fanjas, Y. (CERCA, Romans (France)); 
Marguin, J.C. Argonne National Lab., IL (United States). Jul 1993. 
(CONF-8809221—: International meeting on reduced enrichment for 
research and test reactors (RERTR), San Diego, CA (United 
States), 18-24 Sep 1988). in Proceedings of the 1988 International 
Meeting on Reduced Enrichment for Research and Test Reactors. 
468p. Order Number DE94006262. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The take over of NUKEM MTR fuel activities by CERCA requires 
the adaptation of the commercial organization and the industrial 
equipment to the new situation. The creation of the marketing com- 
pany and the evolution of CERCA MTR workshop are reported. 
The paper also gives the latest results of CERCA silicide program. 


15268 (ANL/RERTR/TM-—13, pp. 85-91) Fabrication of high- 
density fuel plates by hot isostatic pressing. Wiencek, T.C. 
(Argonne National Lab., IL (United States)); Domagala, R.F.; 
Thresh, H.R. Argonne National Lab., IL (United States). Jul 1993. 
(CONF-8809221—: International meeting on reduced enrichment for 
research and test reactors (RERTR), San Diego, CA (United 
States), 18-24 Sep 1988). In Proceedings of the 1988 International 
Meeting on Reduced Enrichment for Research and Test Reactors. 
468p. Order Number DE94006262. Source: OSTI; NTIS; INIS; 
GPO Dep. 





The loading limits of U3Si and U3Siz dispersion fuel plates fabri- 
cated by conventional techniques have been reached. Fuel 
densities of up to 7.0 gU/cm® have been successfully produced. 
These loadings are sufficient for the needs of most research reac- 
tors, but a few reactors require higher fuel densities. Two concepts 
are presented which may lead to loadings beyond 7.0 gU/cm®: A 
wire concept in which 0.030 in. (0.76 mm) uranium silicide wire is 
bonded within an aluminum plate and a dispersion concept in 
which a highly loaded (>50 volume percent fuel), uniformly clad 
fuel plate is produced. In both concepts hot isostatic pressing is a 
key processing technique. 


15269 (ANL/RERTR/TM-13, pp. 92-110) Some _ recent 
observations on the radiation behavior of uranium silicide dis- 
persion fuel. Hofman, G.L. Argonne National Lab., IL (United 
States). Jul 1993. (CONF-8809221-: International meeting on re- 
duced enrichment for research and test reactors (RERTR), San 
Diego, CA (United States), 18-24 Sep 1988). In Proceedings of the 
1988 Intemational Meeting on Reduced Enrichment for Research 
and Test Reactors. 468p. Order Number DE94006262. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Addition of B,C burnable poison results in higher plate swelling in 
both U3Si2 and U3Si-Al dispersion fuel plates and also decreases 
the blister threshold temperature of these plates. Prolonged an- 
nealing of U3Siz-Al fuel plates produced no blister after 696 hours 
at 400°C. Blister formation started between 257 hours and 327 
hours at 425°C and between 115 hours and 210 hours at 450°C. 
Operation with breached cladding resulted in pillowing of an U3Si- 
Al fuel plate due to reaction of the fuel core with coolant water. 


15270 (ANL/RERTR/TM-—18, pp. 111-154) The effect of crys- 
tal structure stability on swelling in intermetallic uranium 
compounds. Rest, J.; Hofman, G.L.; Birtcher, R.C. Argonne 


National Lab., IL (United States). Jul 1993. (CONF-8809221-: In- 
ternational meeting on reduced enrichment for research and test 
reactors (RERTR), San Diego, CA (United States), 18-24 Sep 


1988). In Proceedings of the 1988 International Meeting on Re- 
duced Enrichment for Research and Test Reactors. 468p. Order 
Number DE94006262. Source: OSTI; NTIS; iINIS; GPO Dep. 

Irradiation experiments with certain low-enrichment, high-density, 
uranium-base intermetallic alloys that are candidate reactor fuel 
materials, such as U3Si and UsgFe, have revealed extraordinarily 
large voids at low and medium fuel burnup. This phenomenon of 
breakaway swelling does not occur in other fuel types, such as 
U3Sip and UAls;, where a distribution of relatively small and stable 
fission gas bubbles forms. In situ transmission electron microscope 
observations of ion radiation-induced rapid swelling of intermetallic 
materials are consistent with growth by plastic flow. Large radiation 
enhancement of plastic flow in amorphous materials has been ob- 
served in several independent experiments and is thought to be a 
general materials phenomenon. The basis for a microscopic theory 
of fission gas bubble behaviour in irradiated amorphous com- 
pounds has been formulated. The assumption underlying the 
overall theory is that the evolution of the porosity from that ob- 
served in the crystalline material to that observed in irradiated 
amorphous U3Si as a function of fluence is due to a softening of 
the irradiated amorphous material. Bubble growth in a low-viscosity 
material has been approximated by an effective enhanced diffusiv- 
ity. Mechanisms are included for the radiation-induced softening of 
the amorphous material, and for a relation between gas atom mo- 
bilities and radiation-induced (defect-generated) changes in the 
material. Results of the analysis indicate that the observed rapid 
swelling in U3Si arises directly from enhanced bubble migration 
and coalescence due to plastic flow. 


15271 (ANU/RERTR/TM-13, pp. 155-181) Final results of 
test-irradiations with LEU-plates at KFA Juelich. Krug, W. 
(Kernforschungsanlage Juelich (Germany)); Groos, E.; Seferiadis, 
J.; Thamm, G. Argonne National Lab., IL (United States). Jul 1993. 
(CONF-8809221—: International meeting on reduced enrichment for 
research and test reactors (RERTR), San Diego, CA (United 
States), 18-24 Sep 1988). In Proceedings of the 1988 International 
Meeting on Reduced Enrichment for Research and Test Reactors. 
468p. Order Number DE94006262. Source: OSTI; NTIS; INIS; 
GPO Dep. 
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The irradiation program of the German AF-Program has been 
terminated recently. Two irradiation campaigns have been accom- 
plished at the DIDO-reactor at KFA-Juelich. In total, 20 test plates 
have been irradiated and investigated in the hot cells at KFA- 
Juelich. Some results have been reported in earlier meetings. The 
final results and a summary of all results will be presented. 


15272 (ANL/RERTR/TM-—18, pp. 182-205) Irradiation behav- 
ior of the CNEA’s experimental uranium silicide dispersion 
fuel plates. Marajofsky, A.; Kohut, C.; Hofman, G.L. Argonne 
National Lab., IL (United States). Jul 1993. (CONF-8809221-: In- 
ternational meeting on reduced enrichment for research and test 
reactors (RERTR), San Diego, CA (United States), 18-24 Sep 
1988). In Proceedings of the 1988 International Meeting on Re- 
duced Enrichment for Research and Test Reactors. 468p. Order 
Number DE94006262. Source: OSTI; NTIS; INIS; GPO Dep. 

Since 1978 the CNEA ECBE project has been involved in the 
development of dispersion fuel plates with four types of fuel 
materials-UAI,, U30g, U3Si, and U3Si2-to be used in low enriched 
(LEU < 20% *35U) fuel elements for research reactors. Miniplates 
with these fuel materials were manufactured at CNEA and were ir- 
radiated in the ORR in three series of irradiations as part of the 
RERTR miniplate irradiation program. The first irradiation contained 
U30g and UAI, fuel, the second U30zg, UAI, and U3Si, while the 
third irradiation test consisted of six U3sSi2 minipiates and one U3Si 
miniplate. This third test is the subject of this paper. The present 
results compare favorably with other irradiations performed in the 
RERTR program showing in particular the excellent behavior of the 
UsSi2. The overall data accumulated support the qualification of 
the CNEA fabrication techniques. 


15273 (ANL/RERTR/TM-—13, pp. 209-224) Adaptation of in- 
spection methods to low enriched uranium fuel. Poupard, J.F. 
(CERCA, Romans (France)). Argonne National Lab., IL (United 
States). Jul 1993. (CONF-8809221-: International meeting on re- 
duced enrichment for research and test reactors (RERTR), San 
Diego, CA (United States), 18-24 Sep 1988). In Proceedings of the 
1988 International Meeting on Reduced Enrichment for Research 
and Test Reactors. 468p. Order Number DE94006262. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Within the scope of RERTR Program, fuel plates up to 6 g/cm® 
have been manufactured by CERCA. These changes in fuel 
density imply many changes in manufacturing and inspection pro- 
cedures and equipments. Some inspection methods have to be 
adapted, and new methods and/or new equipments have been de- 
signed to solve the problems met with the density increase. The 
author presents the problems met and the solutions found for three 
important inspection methods: U 235 content determination in fuel 
cores; Enrichment determination of fuel plates; Ultrasonic testing of 
fuel plates. For each method, the author will present the methods 
and the equipments in use at CERCA for Low Enriched Uranium 
fuel cores and fuel plates. 


15274 (DOE/ER/75702-T1) An innovative fuel design con- 
cept for improved Light Water Reactor performance and 
safety: Final technical report, April 24, 1992—April 23, 1993. Tu- 
lenko, J.S.; Connell, R.G. Florida Univ., Gainesville, FL (United 
States). [1993]. 25p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-92ER75702. Order Number 
DE94007017. Source: OSTI; NTIS; INIS; GPO Dep. 

The primary goal of this research is to develop a new fuel design 
which will have improved thermal/mechanical performance charac- 
teristics greatly superior to current thermal and mechanical design 
performance. The mechanicalthermal constraints define the life- 
time of the fuel, the maximum power at which the fuel can be 
operated, the probability of fuel failure over core lifetime, and the 
integrity of a core during a transient excursion. The thermal/ 
mechanical limits act to degrade fuel integrity when they are vio- 
lated. The purpose of this project is to investigate a novel design 
for light water reactor fuel which will extend fuel performance limits 
and improve reactor safety even further than is currently achieved. 
This project is investigating liquid metal bonding of LWR fuel in or- 
der to radically decrease fuel centerline temperatures which has 
major performance and safety benefits. The project will verify the 
compatibility of the liquid metal bond with both the fuel pellets and 
cladding material, verify the performance enhancement features of 
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the new design over the fuel lifetime, and verify the economic fabri- 
cability of the concept and will show how this concept will benefit 
the LWR nuclear industry. 


15275 (DPW-55-103) Travel to Battelle Memorial institute 
to review the progress of subcontract work on extended fuel 
elements: Trip report, December 28, 1954. O'Leary, W.J. Du 
Pont de Nemours (E.!.) and Co., Wilmington, DE (United States). 
Explosives Dept. 3 Jan 1955. 3p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC09-76SR00001. 
(SR/H-708). Order Number DE94009952. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This report covers the progress at BMI on extended fue! ele- 
ments. (1) Extrusion cladding of uranium cores was attempted. (2) 
Uranium cores cladded with aluminum sheathing at ERL were 
corrosion tested in boiling distilled water for 360 hours, with no in- 
dication of undercutting. (3) A 25-pound lot of Horizon’s thorium 
has been received at BMI to initiate vacuum melting studies. 


15276 (EDF—-93-NB-00117) CYRANO 3 Code: implicit incre- 
mental formulation of a viscoplastic evolution problem derived 
by a partial duality technics. Bonnieres, P. de. Electricite de 
France (EDF), 92 - Clamart (France). May 1993. 20p. (In French). 
Order Number DE94621241. Source: OSTI; NTIS (US Sales Only); 
INIS. 

In the fuel rod, we want to get an estimation of the axial stresses 
Orz and oz, (Oz is the rod axis). As it is impossible with a classical 
axisymetric 1D displacement formulation, an 1D model was 
enriched by partial duality technics with a linear thermoelastic be- 
havior law. We now want to generalize this model with a non-linear 
viscoelastic behavior law (as for the Zircaloy in the rod clad). It is 
proved that the viscoelastic implicit incremental problem can be 
transformed into a minimization, as in the elastic case. Then we 
can obtain the 1D viscoelastic enriched model exactly by the same 
process as in elasticity but on the incremental problem: writing the 
primal problem, partial dualizing approximating, obtaining a rough 
unidimensional problem. (author). 4 refs. 


15277 (KFTI-93-2) About the convergence of iteration 
method of fuel element arrangement in a limited region. 
Khazhmuradov, M.A. AN Ukrainskoj SSR, Kharkov (Ukraine). 
Fiziko-Tekhnicheskij Inst. 1993. 12p. (In Russian). Order Number 
DE94622533. Source: OSTI; NTIS (US Sales Only); INIS. 

The iteration method algorithm for fuel element arrangement in a 
limited field was investigated on its convergence. Recommenda- 
tions for iteration formula parameter selections are given. 
Mathematical proof was approved in definite problems solved with 
the help of computers. (author). 11 refs., 3 figs. 


15278 Heater element design for electrically powered heater 
assemblies. Berta, V.T. To Dept. of Energy. 1992. Filed date 22 
Jun 1992. U.S. Patent Application 7-864,717. 20p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
761D01570. Order Number DE94010160. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This invention is comprised of an apparatus for electrically 
simulating a nuclear reactor fuel assembly. It includes a heater as- 
sembly having a top end and a bottom end and a plurality of 
concentric heater tubes having electrical circuitry connected to a 
power source, and radially spaced from each other. An outer target 
tube and an inner target tube is concentric with the heater tubes 
and with each other, and the outer target tube surrounds and is 
radially spaced from the heater tubes. The inner target tube is sur- 
rounded by and radially spaced from the heater tubes and outer 
target tube. The top of the assembly is generally open to allow for 
the electrical power connection to the heater tubes, and the bottom 
of the assembly includes means for completing the electrical cir- 
cuitry in the heater tubes to provide electrical resistance heating to 
simulate the power profile in a nuclear reactor. The embedded 
conductor elements in each heater tube is split into two halves for 
a substantial portion of its length and provided with electrical isola- 
tion such that each half of the conductor is joined at one end and 
is not joined at the other end. 
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Refer also to citation(s) 15237, 15380, 15381, 15382, 15383, 
15384, 15388, 15406, 15407, 15490 


15279 (ANL/IFR/CP-—80827) Advances in criticality predic 
tions for EBR-Il. Schaefer, R.W.; Imel, G.R. Argonne National 
Lab., Idaho Falls, ID (United States). [1994]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-940407-12: Topical meeting on advances in 
reactor physics, Knoxville, TN (United States), 11-14 Apr 1994). 
Order Number DE94007528. Source: OST]; NTIS; INIS; GPO Dep. 

Improvements to startup criticality predictions for the EBR-li re- 
actor have been made. More exact calculational models, methods 
and data are now used, and better procedures for obtaining experi- 
mental data that enter into the prediction are in place. Accuracy 
improved by more than a factor of two and the largest ECP error 
observed since the changes is only 18 cents. An experimental 
method using subcritical counts is also being implemented. 


15280 (ANL/RA/PP-6$8287) EBR-II axial temperature distri- 
butions measured during in-vessel natural circulation 
experiments. Ragland, W.A.; Feldman, E.E. Argonne National 
Lab., IL (United States). [1994]. 28p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Order Number DE94007688. Source: OSTI; NTIS; INIS; GPO Dep. 

The Experimental Breeder Reactor I! is located in a cylindrical 
pool of liquid sodium which is part of the cold-leg of the primary 
flow circuit. A vertical string of 32 thermocouples spans the 8 m 
tank height, at each of two diametrically opposed locations in the 
primary tank. Local temperatures were measured with these 64 
thermocouples during dynamic tests. The instantaneous spacial 
temperature distribution obtained from a string of thermocouples 
can be viewed on a personal computer. The animation which re- 
sults from displaying successive spacial distributions provides a 
very effective way to quickly obtain physical insights. The design of 
the two strings of thermocouples, the software used to create the 
animation, measured data from three different types of tests — two 
unprotected reactor transients, and one with the reactor at decay 
power levels and the reactor cover lifted, are discussed. 


15281 (BNL-NUREG-—60149) BWR ATWS mitigation by Fine 
Motion Control Rod. Rohatgi, U.S.; Cheng, H.S.; Khan, H.; 
Mallen, A.; Diamond, D. Brookhaven National Lab., Upton, NY 
(United States). [1994]. 7p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract 
AC02-76CH00016. (CONF-940402-21: International topical meet- 
ing on the safety of advanced reactors, Pittsburgh, PA (United 
States), 18-20 Apr 1994). Order Number DE94008876. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Two main methods of ATWS mitigation in a SBWR are: fine Mo- 
tion control Rods (FMCRD) and Boron injection via the Standby 
Liquid control System (SLCS). This study has demonstrated that 
the use of FMCRD along with feedwater runback mitigated the 
conditions due to reactivity insertion and possible ATWS in a BWR 
which is similar to SBWR. 


15282 (CNIC—00733) Diagnosis function of safety status in 
the safety parameter display system (SPDS). Zhang Yuanfang 
(Qinghua Univ., Beijing, BU (China). Inst. of Nuclear Energy Tech- 
nology). China Nuclear Information Centre, Beijing, BJ (China). Apr 
1993. 12p. (TSHUNE-0062.). Order Number DE94621245. Source: 
OSTI; NTIS (US Sales Only); INIS. 

An automatic diagnosis function of safety status for nuclear 
power plant adopted in the SPDS is introduced. To guarantee diag- 
nosis diversification, two diagnosis criteria of a design basis 
accident monitoring and a critical safety function monitoring used in 
plant emergency operation are provided. As an extensive function, 
a parameter deviation monitoring used in plant normal operation is 
also provided. 


15283 


(ECN-RX-93-007) On-line system for monitoring of 
boiling in nuclear reactor fuel assemblies. Tuerkcan, E. (Nether- 
lands Energy Research Foundation (ECN), Petten (Netherlands)); 
Kozma, R.; Nabeshima, K.; Verhoef, J.P. Netherlands Energy Re- 
search Foundation (ECN), Petten (Netherlands). Jan 1993. 15p. 
(CONF-9210447—: IAEA Technical Committee meeting on in-core 





instrumentation and in-situ measurement in connection with fuel 
behaviour, Petten (Netherlands), 26-28 Oct 1992). Order Number 
DE94758549. Source: OSTI; NTIS. 

The performance of the boiling detection system has been tested 
on boiling signals coming from the research reactor HOR during 
experiments with the NIOBE boiling setup. Several detection meth- 
ods utilizing frequency domain analysis have been tested both on- 
and off-line. Results of these methods indicate that boiling detec- 
tion is possible in real-time even in the incipient stage of the 
boiling. Both DC and AC components of the in-core and ex-core 
neutron detector signals can be used for boiling detection; these 
two components provide complementary information. Advanced 
signal analysis application to the DC signals may give information 
about the dynamic changes of the reactor, provided that the 
changes of the signal exceed the inherent noise of the measured 
channel. At the same time, AC signal analysis will characterize the 
changes even in the inherent signal fluctuation level. Boiling experi- 
ments of HOR and the methods implemented for signal analysis 
validates the techniques used for these experiments. (orig/HP) 


15284 (ECN-RX-93-013) Real-time power plant monitoring 
and verification and validation issues. Ciftcioglu, Oe.; Tuerkcan, 
E. Netherlands Energy Research Foundation (ECN), Petten 
(Netherlands). Mar 1993. 13p. (CONF-9210448—: NATO Advanced 
Study Institute on real-time computing, Sint Maarten (Netherlands), 
5-18 Oct 1992). Order Number DE94758555. Source: OSTI; NTIS. 

By means of the advances in the computer technology, the im- 
plementation of a real-time power plant monitoring and dynamic 
signal analysis system is described. As hardware and software, the 
system has several essential components to perform the task. 
Among these, mention may be made of a remote-controlled data 
acquisition system, a fast data processing system and a dynamic 
signal analysis system. For a complex system like an NPP, the 
system verification and validation is an important issue as the plant 
operation involves many engineering disciplines and also the ‘soft 
sciences’. Additionally, the real-time requirements impose substan- 
tial time limitation for the implementation of tasks. The system V 


and V is accomplished partly by means of V and V of the system 
components which are monitored by the help of sensory signals. 
Therefore, an essential part of the V and V task involves the real- 
time analyses of the data provided by these signals. In this respect 
the NPP real-time monitoring system described possesses the 
required design features to carry out this task which provides en- 
hanced reliability and availability in plant operation. (orig./HP) 


15285 (ECN-RX-—93-090) On-line surveillance system for 
Borssele nuclear power plant monitoring and diagnostics. 
Tuerkean, E.; Ciftcioglu, Oe. Netherlands Energy Research Foun- 
dation (ECN), Petten (Netherlands). Aug 1993. 16p. Order Number 
DE94758554. Source: OSTI; NTIS. 

An operating on-line surveillance and diagnostic system is 
described where information processing for monitoring and fault di- 
agnosis and plant maintenance are addressed. The surveillance 
system by means of its realtime multiprocessing, multitasking 
execution capabilities can perform plant-wide and wide-range moni- 
toring for enhanced plant safety and operational reliability as well 
as enhanced maintenance. At the same time the system provides 
the possibilities for goal-oriented research and development such 
as estimation, filtering, verification and validation and neural net- 
works. (orig/HP) 


15286 (FZR-93-21) Acoustic leak detection at complicated 
geometrical structures using fuzzy logic and neural networks. 
Hessel, G.; Schmitt, W.; Weiss, F.P. Forschungszentrum 
Rossendorf e.V. (FZR), Rossendorf bei Dresden (Germany). Oct 
1993. 35p. Order Number DE94761048. Source: OSTI; NTIS (US 
Sales Only); INIS. 

An acoustic method based on pattern recognition is being devel- 
oped. During the learning phase, the localization classifier is 
trained with sound patterns that are generated with simulated leaks 
at all locations endangered by leak. The patterns are extracted 
from the signals of an appropriate sensor array. After training un- 
known leak positions can be recognized through comparison with 
the training patterns. The experimental part is performed at an 
acoustic 1:3 model of the reactor vessel and head and at an origi- 
nal VVER-440 reactor in the former NPP Greifswald. The leaks 
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were simulated at the vessel head using mobile sound sources 
driven either by compressed air, a piezoelectric transmitter or by a 
thin metal blade excited through a jet of compressed air. The 
sound patterns of the simulated leaks are simultaneously detected 
with an AE-sensor array and with high frequency microphones 
measuring structure-borne sound and airborne sound, respectively. 
Pattern classifiers based on Fuzzy Pattern Classification (FPC) and 
Artificial Neural Networks (ANN) are currently tested for validation 
of the acoustic emission-sensor array (FPC), leak localization via 
structure-borne sound (FPC) and the leak localization using micro- 
phones (ANN). The initial results show the used classifiers 
principally to be capable of detecting and locating leaks, but they 
also show that further investigations are necessary to develop a re- 
liable method applicable at NPPs. (orig./HP) 


15287 (INIS-mf—-13798) A computerized information system 
for metrological support of a NPP as a part of the quality as- 
surance system. Aleksandrov, G.; Tsenev, |.; Shirkova, M.; 
Parusheva, Ya.; Khristozov, D. Kombinat Atomna Energetika, 
Kozloduj (Bulgaria); SIME-CONTROL, Sofia (Bulgaria); INFORMA- 
AD, Sofia (Bulgaria). 1993. 5p. (In Bulgarian). (CONF-9305325—: 
2. conference on metrology assurance of nuclear energy: from the- 
ory to practical applications, Varna (Bulgaria), 30 May - 1 jun 
1993). Order Number DE94619592. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The system proposed allows to enforce the recommendations of 
the international standard series ISO 9000 for supervising and test- 
ing of the measuring instruments in a NPP. A detailed list of the 
system tasks is given. The structure of the system, as designed by 
the authors, includes the following six modules: (1) Technical and 
metrological characteristics of the NPP Measuring System (MS). It 
contains a description of all available measuring instruments, their 
names, scope, accuracy, price, producer, etc. The instruments are 
grouped according to the kind of measurement: metric, degree, 
electric, weight and radiation. (2) Results from the control tests of 
MS made by the state or a special firm. These data give the loca- 
tions in the NPP where the instruments are available. The specific 
terms for calibration are also given. (3) Methodology of the metro- 
logical control tests. Instruments of different kind are covered: 
measuring, checking, controlling, as well as communication lines 
licensed by the State Metrological service. (4) Calibration time peri- 
ods. This module gives the code numbers of the instruments and 
enables the evaluation of the data from the second module. (5) 
Nomenclature. It provides assistance to other modules and includes 
the structural changes in the NPP as well as the new activities in 
the metrological service. (6) Output documents. The module is con- 
nected with all the others and produces answers to the main 
system’s tasks concerning the NPP metrological support which is a 
basic element of the quality assurance system. The system is real- 
ized on a PC and will be applied in the Kozloduj NPP. (V.K.). 


15288 (INIS-mf—13804, pp. 150-152) Computerized intorma- 
tion system for metrological support of NPP - an element of a 
quality assurance system. Tsenev, |. (CIME-CONTROL, Sofia 
(Bulgaria)); Shirkova, M.; Parusheva, Y.; Khristozov, D.; Alexan- 
drov, G. Committee on the Use of Atomic Energy for Peaceful 
Purposes, Sofia (Bulgaria). 1993. 248p. (In Bulgarian). (CONF- 
9304245—: Seminar on mathematical models in nuclear safety and 
radiation protection, Sofia (Bulgaria), 7-8 Apr 1993). In Mathemati- 
cal models in nuclear safety and radiation protection: Collection of 
papers. Order Number DE94622182. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The problems which have to be solved by a computerized infor- 
mation system (CIS) for controlling the measurement instruments 
in a NPP according to ISO 9000 series are considered. The struc- 
ture of the system, developed by the authors for IBM PC 
compatible. The main six module functions of the system are pre- 
sented: technical and metrological characteristics; state and 
company tests results; methods for state and company tests; 
nomencliatures; output forms. The CIS has passed a Kozloduj real 
data experimental implementation. (author). 


15289 (KEK-PROC—92-15, pp. 570-575) Development of op- 
erator thinking model and its application to nuciear reactor 
plant operation system. Miki, Tetsushi (Power Reactor and 


ERA Vol. 19, No. 6 169 





22 NUCLEAR REACTOR TECHNOLOGY 
2204 Control Systems 


Nuclear Fuel Development Corp., Oarai, Ibaraki (Japan). Oarai En- 
gineering Center); Endou, Akira; Himeno, Yoshiaki. National Lab. 
for High Energy Physics, Tsukuba, Ibaraki (Japan). Dec 1992. 
(CONF-911116—: ICALEPCS '91: International conference on ac- 
celerator and large experimental physics control systems, Tsukuba 
(Japan), 11-15 Nov 1991). In Proceedings of international confer- 
ence on accelerators and large experimental physics control 
systems. 658p. Order Number DE94727632. Source: OST]; NTIS; 
INIS. 

At first, this paper presents the developing method of an opera- 
tor thinking model! and the outline of the developed model. In next, 
it describes the nuclear reactor plant operation system which has 
been developed based on this model. Finally, it has been con- 
firmed that the method described in this paper is very effective in 
order to construct expert systems which replace the reactor opera- 
tor's role with Al (artificial intelligence) systems. (author). 


15290 (KINR-93-4) In-core detectors and control systems 
for power reactors. Azarov, S.|.; Tokarevskij, V.V.; Tomchaj, S.P.; 
Prikashchikov, A.|. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. 
Yadernykh Issledovanij. 1993. 24p. (KIYal-93-4.). Order Number 
DE94622535. Source: OSTI; NTIS (US Sales Only); INIS. 

In analytical survey of domestic and foreign scientific and techni- 
cal literature on research problems of different types of in-core 
detectors and of In-Reactor Controi Systems(IRCS) publications 
consider the 1970-1992 period. The problems of IRCS develop- 
ment are discussed and a novel nonconventional concept of 
reactor control is suggested. (author). 25 refs., 2 tab., 4 figs. 


15291 Expert system for online surveillance of nuclear re- 
actor coolant pumps. Gross, K.C.; Singer, R.M.; Humenik, K.E. 
To Dept. of Energy. 1992. Filed date 29 Jan 1992. U.S. Patent Ap- 
plication 7-827,776. 17p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Order Number 
DE94007354. Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes an expert system for online surveillance of 
nuclear reactor coolant pumps. This system provides a means for 
early detection of pump or sensor degradation. Degradation is 
determined through the use of a statistical analysis technique, se- 
quential probability ratio test, applied to information from several 
sensors which are responsive to differing physical parameters. The 
results of sequential testing of the data provide the operator with 
an early warning of possible sensor or pump failure. 


15292 (SAND—94-8574C) The expanded role of software in 
a control system. Damico, J. Sandia National Labs., Livermore, 
CA (United States). [1994]. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. Order 
Number DE94007524. Source: OSTI; NTIS; GPO Dep. 

Disposal of hazardous wastes such as chemical waste and mili- 
tary munitions present a serious environmental challenge. A new 
technology, Supercritical Water Oxidation (SCWO), provides a 
safer, cleaner process for disposing of these and other wastes. 
Sandia National Laboratories built a SCWO reactor, called the En- 
gineering Evaluation Reactor (EER) to study the SCWO process. 
Designed as a flexible testbed, the EER required a control system 
that would accommodate a variety of experimental instruments, 
configurations and control schemes. Due to safety concerns, the 
design required that the control system provide remote operation of 
the reactor. In the recent past, such a control system would be 
custom built from hardware components. The EER control system 
implemented many hardware functions in software and proved 
more flexible than a more hardware oriented system. This paper 
describes the design and implementation of the EER control system 
and discusses the advantages of a software based control system. 


15293 


(WSRC-TR-92-332) Helium injection inspection for 
the evaluation of septifoil seating. Coutts, D.A.; Fowley, M.D. 
Westinghouse Savannah River Co., Aiken, SC (United States). Jun 
1992. 71p. Sponsored by USDOE, Washington, DC (United 


States) DOE Contract AC09-89SR18035. Order 
DE94009048. Source: OSTI; NTIS; INIS; GPO Dep. 
This report describes the design development process and proof- 
of- concept testing for the Septifoil Helium Injection Inspection 
Technique. This inspection technique may be used to demonstrate 
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that a reactor septifoil is properly installed on its supply pin. The in- 
spection technique has been shown to successfully identify correct 
and incorrect (mis-seated) installation of a septifoil with little likeli- 
hood of a false indication. 


2205 Environmental Aspects 
Refer also to citation(s) 14672, 15140, 16551, 16608, 16697 


15294 (DUN-7433) Materials discharged to the river (pre- 
liminary estimate). Busey, H.M. Douglas United Nuclear, Inc., 
Richland, WA (United States). 23 Dec 1970. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE94007874. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This information package was assembled to place in proper per- 
spective the present and possible later releases of materials to the 
Columbia River from Hanford Operations. Tables include informa- 
tion that has been possible to assemble to this date regarding the 
materials that would be discharged to the river from a theoretical 
4000 MW; single pass reactor, N Reactor, and the 300 Area. The 
values shown would be for the average condition and would vary 
from day to day. Materials entering the river from the nonoperating 
reactor areas at the present time are believed to be insignificant. 
This information is presented in this preliminary form because it is 
needed for several studies that are under way. When more data 
have been assembled, these tables will be refined. 


15295 (HAN-—82224) Columbia River temperatures. Bara- 
nowski, F.P. USAEC Hanford Operations Office, Richland, WA 
(United States). [1962]. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-76RL01830. Order Num- 
ber DE94007878. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. COLUMBIA RIVER/temperature surveys; 
HANFORD PRODUCTION REACTORS/thermal effluents; TEM- 
PERATURE MEASUREMENT; FLOW RATE; EXPERIMENTAL 
DATA; FISHES; ENVIRONMENTAL EFFECTS 


15296 (HW-72738) River contamination reduction studies 
program outline and schedule. Schack, M.H. Hanford Works, 
Richland, WA (United States). 20 Feb 1962. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE94008767. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

A request has been received from the Hanford Operations Office 
of the Atomic Energy Commission for the performance of a series 
of engineering studies to evaluate alternative methods for the 
achievement of a substantial reduction in or the elimination of the 
discharge of radioisotopes from the Hanford reactor complex to the 
Columbia River. These studies were intended to include the alter- 
nates of the recirculation of the reactor coolant stream through an 
appropriate heat dissipation system, and the discharge of the efflu- 
ent stream to an appropriate reservoir. These engineering studies 
are to supplement the Research and Development work now un- 
derway whose objective is the reduction of radioisotope release 
through chemical treatment of the reactor coolant flow. The pur- 
pose of this document is to outline the planned program for the 
performance of the requested studies. 


15297 (INFO-0210(rev.4)) Radioactive emissions data from 
Canadian nuclear generating stations: 1972 to 1991. Atomic En- 
ergy Control Board, Ottawa, ON (Canada). Mar 1993. 48p. Order 
Number DE94619319. Source: OSTI; NTIS (US Sales Only); INIS. 

This document reports on the magnitude of gaseous and liquid 
emissions from each nuclear generating station in Canada and in- 
dicates how these emissions compare with the limits imposed by 
the Atomic Energy Control Board (AECB). The data show that the 
levels of emissions from all currently operating nuclear generating 
stations are well below the values mandated by AECB. Since 1980 
no emissions have exceeded 1 percent of those values. (L.L.) 62 
figs., 3 tabs. 


15298 (INFO-0443-1) Nuclear emergency preparedness in 
Canada. Atomic Energy Control! Board, Ottawa, ON (Canada). Ad- 
visory Committee on Radiological Protection; Atomic Energy 





Control Board, Ottawa, ON (Canada). Advisory Committee on Nu- 
clear Safety. Mar 1993. 58p. (AC—03.). Order Number 
DE94619325. Source: OSTI; NTIS (US Sales Only); INIS. 

The preparedness of utilities and government agencies at vari- 
ous levels for dealing with nuclear emergencies occurring at 
nuclear reactors in Canada is reviewed and assessed. The review 
is centered on power reactors, but selected research reactors are 
included also. Emergency planning in the U.S.A., Germany and 
France, and international recommendations on emergency planning 
are reviewed to provide background and a basis for comparison. 
The findings are that Canadians are generally well protected by ex- 
isting nuclear emergency plans at the electric utility and provincial 
levels but there are improvements that can be made, mainly at the 
federal level and in federal-provincial coordination. Ten issues of 
importance are identified: commitment to nuclear emergency plan- 
ning by the federal government; division of federal and provincial 
roles and responsibilities; auditing of nuclear emergency prepared- 
ness of all levels of government and of electric utilities; the 
availability of technical guidance appropriate to Canada; protective 
action levels for public health and safety; communication with the 
public; planning and response for the later phases of a nuclear 
emergency; off-site exercises and training; coordination of interna- 
tional assistance; and emergency planning for research reactors. 
(L.L.) 79 refs., 2 tabs. 


15299 (INIS-mf—13804, pp. 163-164) A computerized model 
for forecasting of probable radiation situation in case of emer- 
gencies in WWER-440 and WWER-1000. Novakov, V.; Stoyanov, 
P.; Yakimov, Ts.; Angelov, V. Committee on the Use of Atomic En- 
ergy for Peaceful Purposes, Sofia (Bulgaria). 1993. 248p. (in 
Bulgarian). (CONF-9304245—: Seminar on mathematical models in 
nuclear safety and radiation protection, Sofia (Bulgaria), 7-8 Apr 
1993). In Mathematical models in nuclear safety and radiation pro- 
tection: Collection of papers. Order Number DE94622182. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Measures taken to protect the population in various emergency 
situations are largely dependent on the scale and the nature of the 
contingency ocurrences, the particular meteorological situation as 
well as the appropriate authority's preparedness to take actions 
needed. AVAR-STARC computer-based mode! features the follow- 
ing: 1) Modular design with an underlying database subject to 
permanent updating and control. 2) Provisions based on operator's 
choice to organize the input data processing. 3) Digital modelling 
of dispersion of radioactive contaminated air masses depending on 
the meteorological conditions. 4) Capabilities for forecasting the po- 
tential radiation doses to be received by the NPP personnel and the 
population throughout endangered areas. 5) Computation and plot- 
ting of charts of areas affected by the radioactive fallout deposits. 
6) Capabilities for processing, via the integrated distributed STARC 
DB subset, of data captured by locally distributed environment 
monitoring and surveillance stations and related to the actual radia- 
tion status. 7) Capabilities for plotting digitized isodose lines, based 
on the measurements of the actual radiation situation, gamma 
background values and deposits. 8) Documenting, log-keeping and 
visualization of the entire computation process. The so far achieved 
performance results is a strong evidence of the high reliability and 
cost-effectiveness of the developed and applied software. (author). 


15300 (INIS-mf—13804, pp. 164-171) Numerical modelling of 
the radioactive pollution in case of NPP accident. Todorov, T. 
(National Institute of Meteorology and Hydrology, Sofia (Bulgaria)). 
Committee on the Use of Atomic Energy for Peaceful Purposes, 
Sofia (Bulgaria). 1993. 248p. (in Bulgarian). (CONF-9304245—: 
Seminar on mathematical models in nuclear safety and radiation 
protection, Sofia (Bulgaria), 7-8 Apr 1993). In Mathematical models 
in nuclear safety and radiation protection: Collection of papers. 
Order Number DE94622182. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A model for long-range transport and diffusion of pollutants is 
briefly described. The model is adapted for evaluation of the ra- 
dioactive pollution concentrations in case of NPP’s accident. This is 
a Lagrangian- Eulerian model, which uses only standard meteoro- 
logical information: the temperature at surface and 850 h Pa level 
and the wind at 850 h Pa. The model could be applied for a large 
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spectrum of problems. As an illustration of its possibilities a numer- 
ical simulation of the Chernobyl accident is carried out. The results 
show the fields of concentrations of Cs-137 for a 7-day period from 
the beginning of the accident and for the territory, covering a large 
part of Europe. (author). 


15301 (INIS-mf—13804, pp. 186-190) Estimation of the radio- 
logical consequences to the population of the city of Sofia in 
case of a serious hypothetical accident in the IRT-2000. Ma- 
teeva, M. (Bylgarska Akademiya na Naukite, Sofia (Bulgaria). Inst. 
za Yadrena Izsledvaniya i Yadrena Energetika); Sybotinov, L. Com- 
mittee on the Use of Atomic Energy for Peaceful Purposes, Sofia 
(Bulgaria). 1993. 248p. (In Bulgarian). (CONF-9304245-: Seminar 
on mathematical models in nuclear safety and radiation protection, 
Sofia (Bulgaria), 7-8 Apr 1993). In Mathematical models in nuclear 
safety and radiation protection: Collection of papers. Order Num- 
ber DE94622182. Source: OSTI; NTIS (US Sales Only); INIS. 

A serious hypothetical accident of the research reactor IRT-2000 
is postulated and the radionuclide inventory is determined. In case 
of conservative determination of fission products release from the 
molten fuel to the atmosphere, the radiological consequences to 
the population in a 20 km zone around the reactor are estimated. 
The probability for cancer resulting from the hypothetical accident 
is estimated. The results obtained indicate that the consequences 
would be insignificant and radiation doses - smaller than the maxi- 
mum permissible limits adopted in Bulgaria. 4 refs., 5 figs. (author). 


15302 (INIS-mf-13804, pp. 201-206) Calculation of the field 
of concentration of radioactive substances in the Kozloduy 
NPP surroundings. Doncheva, A.; Kolarova, M.; Sirakov, D.; 
Antonov, D. Committee on the Use of Atomic Energy for Peaceful 
Purposes, Sofia (Bulgaria). 1993. 248p. (In Bulgarian). (CONF- 
9304245—: Seminar on mathematical models in nuclear safety and 
radiation protection, Sofia (Bulgaria), 7-8 Apr 1993). In Mathemati- 
cal models in nuclear safety and radiation protection: Collection of 
papers. Order Number DE94622182. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A model for operative forecasting of contaminant distribution in 
the air is proposed. It is based on simulation of meteorological 
fields extrapolated from observations in the Bulgarian National Me- 
teorological Network. A computer code is developed including the 
codes PLUMEN, RPLUM and WPLUM, which calculate the ground 
air fields of the contaminants concentration in 50-km zone of the 
Kozloduy NPP. 5 figs., 3 tabs. (B.N.). 


15303 (INIS-mf—13804, pp. 207-211) On the multi annual 
distribution of the concentration of point source. Sirakov, D.,; 
Jordanov, D.; Kolarova, M.; Doncheva, L. Committee on the Use of 
Atomic Energy for Peaceful Purposes, Sofia (Bulgaria). 1993. 
248p. (in Bulgarian). (CONF-9304245—: Seminar on mathematical 
models in nuclear safety and radiation protection, Sofia (Bulgaria), 
7-8 Apr 1993). In Mathematical models in nuclear safety and radia- 
tion protection: Collection of papers. Order Number DE94622182. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The average distribution of the concentration of point source for 
a given period usually is studied through the distribution of wind 
according to direction and atmosphere stability classes. The as- 
sumption made by the authors is that the considered Gauss plume 
(plum-models distribution) is thin and little expanding in a direction 
perpendicular to the wind during the whole period of averaging, so 
the contamination is distributed in a line. The purpose of this parer 
is to check what maximal errors this assumption brings, as well as 
to verify the accuracy of the codes PLUME and RPLUME devel- 
oped by the authors for application in an area with accidental 
effluents. Multiple numerical calculations are carried out comparing 
the fields of ground-air concentrations obtained by both methods. 
The effluents of different sources are modelied. Both programs use 
data about the wind rose. The concentrations of admixtures efflu- 
ented from the source in question are averaged in different ways: 
through integration in 1 grad in all directions and through integra- 
tion in a sector around the wind direction. The field of ground air 
concentration of a high point source is measured by the approxi- 
mation approach based on the calculation results. A conclusion is 
made that the errors in application of the accurate and approxi- 
mate formula depend slightly on the stability class and the source 
height. 4 refs., 4 figs. (B.N.). 
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15304 (INIS-mf—13846, pp. 2.27-2.39) Nuclear plant opera- 
tion and maintenance: An environmental perspective. 
McKenzie, A.R. (New Brunswick Electric Power Commission, Fred- 
ericton, NB (Canada)). Canadian Nuclear Association, Toronto, ON 
(Canada). 1990. 245p. (CONF-900621-: 30. annual conference of 
the Canadian Nuclear Association and the 11th annual conference 
of the Canadian Nuclear Society, Toronto (Canada), 3-7 Jun 1990). 
in Proceedings of the 30. Annual Conference of the Canadian Nu- 
clear Association. Order Number DE94622203. Source: OST]; 
NTIS (US Sales Only); INIS. 

The environmental effects of the operation and maintenance of a 
CANDU nuclear generating station is extremely small, and radia- 
tion from its operation poses a relatively small risk to plant workers 
and the public. We are now seeing macroscopic changes in the 
environment due to carbon dioxide build up, ozone depletion and 
acid rain. Although nuclear power cannot on its own solve the 
problems of world energy production, it does have an important 
role to play, It would be unfortunate if excessive fears of radiation 
prevented at least some displacement of more environmentally 
damaging technologies involving fossil fuels. 


15305 (INIS-mf-13847, pp. 13.7-13.10) Calandria vessel 
structural integrity under a channel flow blockage/loss of 
coolant accident condition. Dua, S.S. (Atomic Energy of Canada 
Ltd., Sheridan Park, ON (Canada). CANDU Operations); Lee, T.; 
Teper, W. Canadian Nuclear Society, Toronto, ON (Canada). 1990. 
440p. (CONF-900621-: 30. annual conference of the Canadian 
Nuclear Association and the 11th annual conference of the Cana- 
dian Nuclear Society, Toronto (Canada), 3-7 Jun 1990). In 
Proceedings of the 11th Annual Conference of the Canadian Nu- 
clear Society. Order Number DE94622014. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This paper covers the stress analysis and structural integrity as- 
sessment of the calandria assembly under the channel flow 
blockage condition. An elastic-plastic stress analysis of the critical 
components is carried out using the advanced finite element fea- 
tures of the MARC computer code. Axisymmetric models are 
developed in which pressure load is applied in increments up to the 
flow blockage pressure of 1.2 MPa (174 psi). The analysis results 
show that the calandria assembly maintains its structural integrity 
under the flow blockage condition. The stresses in the calandria 
assembly components, except the annular plates, are in the elastic 
range. For the annular plate the membrane stresses are below the 
yield strength. There is an indication of local yielding at the annular 
plate inner and outer surfaces. The limit load analysis is also car- 
ried out using the same 3-D calandria assembly axisymmetric finite 
element model. The analysis demonstrates that the fuel channel 
flow blockage condition can be accepted as a design basis accident 
condition as per the provisions under the ASME Section Ili code 
for pressure vessel components. (Author) 4 refs., 8 figs., 3 tabs. 


15306 (NEI-SE-152) Flux and concentration processes of 
radioactive elements in the forest industry; dosimetry, biofu- 
eled heating plants, the alkaline and the acidic pulp mill 
processes. Ravila, A.; Holm, E. Lund Univ. (Sweden). Dept. of 
Radiation Physics. 1992. 48p. Project SSI-P-663-92. Order Number 
DE94620854. Source: OSTI; NTIS; INIS. 

A fraction of the radionuclides released to the forest ecosystem 
will be incorporated into different parts of the trees and the wood. 
A common factor for both biofueled power plants and pulp mills is 
that they concentrate the radionuclides initially present in the in the 
biofuel or wood in ashes or other products. The enrichment of ra- 
dioactive elements is due to the combustion process or in a pulp 
mill, the combustion of bark and liquors, and also the processes in 
the pulp mill recycling system. The radiological impacts to man 
from forest industry arises form radiation emitted from the radionu- 
clides present in ash and pulp mill liquors and liquor sludge. The 
quantification and calculation of past, present and future activity 
concentrations in biofuels, ash and pulp mill waste products are all 
important when assessments of the radiation dose is done. In 
order to assess the resulting dose to staff working close to radionu- 
clide containing recycling systems and waste dumps, it is 
necessary to know the dynamics (inflow rate and residence time) 
of the radionuclides in that system. 
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15307 (RL-GEN-22-Suppl.14-Rev.1) Richland Integrated 
Process Development Program: Columbia River studies: Revi- 
sion 1. Geier, R.J.; Foster, R.F. (comps.). General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
30 Jul 1965. 30p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE94008157. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Radionuclides have been present in the Irradiation Processing 
Department’s production reactor effluent since the startup of the 
reactors. Early interest in the radionuclides was devoted to moni- 
toring and the development of analytical techniques. However, as 
the number and power levels of the reactors increased, the quan- 
tity of radionuclides released to the Columbia River increased and 
more intensive studies, though still of an academic, nature, were 
undertaken to determine the source of the radionuclides as well as 
their chemical and physical forms. By 1960, the radionuclide 
releases had reached the point where it appeared prudent to in- 
crease emphasis on reducing them. To this end a research and 
development program was initiated in FY-1961. Reductions in re- 
leases of certain of the critical isotopes as compared to 1960 have 
been achieved through the application of the high alum water treat- 
ment process. The installation of Zircaloy tubes at the K reactors, 
etc., and acditional reductions of 35 to 40 percent will result from 
the shutdown of the three reactors. Nonetheless, it is believed de- 
sirable to continue the program to develop methods of reducing 
releases as far as practicable with emphasis on defining tech- 
niques to satisfy Range | of the Federal Radiation Council's 
“Radiation Protection Guide,’ and the provisions of the Atomic En- 
ergy Commission's “Standards for Protection Against Radiation” 
(10 CFR 20). This document describes the research and develop- 
ment program directed toward attaining that objective. 


15308 (WSRC-TR-94-069) The effects of PAT on the Sa- 
vannah River ecosystem, particularly fisheries. Patrick, R. 
Westinghouse Savannah River Co., Aiken, SC (United States). 
[1994]. 83p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE94008227. Source: OSTI; NTIS; GPO Dep. 

The main purpose of this study was to determine whether or not 
the pre-startup activities at K-Reactor, i.e., Power Ascension Test- 
ing (PAT), have caused damage because of temperature rises in 
the Savannah River. Therefore, the biological studies were mainly 
aimed at providing information as to changes that might cause the 
damage of the fish population, and to other important organisms in 
the ecosystem. To determine if deleterious effects had occurred, 
one had to review the past studies to determine the condition and 
diversity of aquatic life before these PAT studies started. Therefore 
old reports were reviewed and a current study made in 1992. 
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Refer also to citation(s) 14560, 14672, 14898, 15199, 15244, 
15267, 15293, 15294, 15295, 15307, 15378, 15379, 15392, 15393, 
15397, 15399, 15400, 15401, 15402, 15405, 15406, 15407, 15696, 
15781, 16090, 16753, 17615 


15309 (AECL—10760) The evolution of Canadian research 
reactors, 1942 to 1992. Lidstone, R.F. Atomic Energy of Canada 
Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Research Estab- 
lishment. Jan 1993. 25p. Order Number DE94619696. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This report reviews the evolution of Canadian research reactor 
design over the past fifty years. Canadian research reactors have 
played a central role in the development of CANDU power reactors 
and the creation of an international business based on the produc- 
tion of medical and industrial radioisotopes. A focus on neutronic 
efficiency, which stemmed from the incentive for direct use of 
Canada’s abundant uranium resources, has resulted in several 
generations of multipurpose reactors with a common heritage of 
neutronic efficiency. Each successive nuclear design has been en- 
gineered with the best available resources to extrapolate slightly 
from the current technology base to meet specific program require- 
ments and to incorporate the flexibility needed to accommodate 
evolving priorities. (Author) 19 refs., 2 tabs., 2 figs. 





15310 (ANL-IFR-221) SAFE: A computer code for the 
Steady-state and transient thermal analysis of LMR fuel ele- 
ments. Hayes, S.L. Argonne National Lab., Idaho Falls, ID (United 
States). Dec 1993. 80p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Order Number 
DE94008491. Source: OSTI; NTIS; INIS; GPO Dep. 

SAFE is a computer code developed for both the steady-state 
and transient thermal analysis of single LMR fuel elements. The 
code employs a two-dimensional control-volume based finite differ- 
ence methodology with fully implicit time marching to calculate the 
temperatures throughout a fuel element and its associated coolant 
channel for both the steady-state and transient events. The code 
makes no structural calculations or predictions whatsoever. It does, 
however, accept as input structural parameters within the fuel such 
as the distributions of porosity and fuel composition, as well as 
heat generation, to allow a thermal analysis to be performed on a 
user-specified fuel structure. The code was developed with ease of 
use in mind. An interactive input file generator and material prop- 
erty correlations internal to the code are available to expedite 
analyses using SAFE. This report serves as a complete design 
description of the code as well as a user's manual. A sample cal- 
culation made with SAFE is included to highlight some of the 
code’s features. Complete input and output files for the sample 
problem are provided. 


15311 (ANL/RERTR/TM-13, pp. 3-13) Status of the RERTR 
Program. Travelli, A. (Argonne National Lab., IL (United States)). 
Argonne National Lab., IL (United States). Jul 19938. (CONF- 
8809221—: International meeting on reduced enrichment for 
research and test reactors (RERTR), San Diego, CA (United 
States), 18-24 Sep 1988). In Proceedings of the 1988 International 
Meeting on Reduced Enrichment for Research and Test Reactors. 
468p. Order Number DE94006262. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The progress of the Reduced Enrichment Research and Test Re- 
actor (RERTR) Program is described. After a brief summary of the 
results which the RERTR Program, in collaboration with its many 
international partners, had achieved by the end of 1987, the major 
events, findings, and activities of 1988 are reviewed. The US Nu- 
clear Regulatory Commission issues a formal and genetic approval 
of the use of U3Si2-Al dispersion fuel in research and test reactors, 
with densities up to 4.8 g U/cm®. New significant findings from po- 
Stirradiation examinations, from ion-beam irradiations, and from 
analytical modeling, have raised serious doubts about the potential 
of LEU U3Si-Al dispersion fuel for applications requiring very high 
uranium densities and high burnups (>6 g U/em®, >50% burnup). 
As a result of these findings, the fuel development efforts have 
been redirected towards three new initiatives: (1) a systematic ap- 
plication of ion-beam irradiations to screen new materials; (2) 
application of Hot Isostatic Pressing (HIP) procedures to produce 
U3Si2-Al plates with high uranium densities and thin uniform 
cladding; and (3) application of HIP procedures to produce plates 
with U3Si wires imbedded in an aluminum matrix, achieving stabil- 
ity, high uranium density, and thin uniform cladding. The new fuel 
concepts hold the promise of extraordinary performance potential 
and require approximately five years to develop. The first results 
are encouraging but not conclusive. More concrete results are 
needed before a decision can be reached about the desirability of 
bringing these efforts to conclusion. As the RERTR Program em- 
barks in a period of renewed fuel development, with exciting new 
tools, techniques, and concepts, the importance of international co- 
operation continues to be essential. 


15312 (ANL/RERTR/TM-13, pp. 14-23) The status of the 
German AF Program, prospects with respect to program termi- 
nation, further int. RERTR cooperation, and HEU-LEU research 
reactor conversions. Thamm, G. (Kernforschungsanlage Juelich 
GmbH (Germany)). Argonne National Lab., IL (United States). Jul 
1993. (CONF-8809221-: International meeting on reduced enrich- 
ment for research and test reactors (RERTR), San Diego, CA 
(United States), 18-24 Sep 1988). In Proceedings of the 1988 In- 
ternational Meeting on Reduced Enrichment for Research and Test 
Reactors. 468p. Order Number DE94006262. Source: OSTI; 
NTIS; INIS; GPO Dep. 
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In the past year work on the topics of LEU fue! and fuel element 
fabrication technology as well as LEU fuel and fuel element qualifi- 
cation within the German AF Program has been concluded so that 
the corresponding individual projects can be formally terminated at 
the end of 1988. The difficulties experienced at Nukem finally lead- 
ing to the decision to discontinue fuel element fabrication for 
research reactors consequently means that the essential goal of 
the AF Program, namely of constructing an LEU fabrication line op- 
erating under industria/Vcommercial conditions, cannot be realized 
in Germany. However, the know-how for the required methods and 
procedures, and also for the equipment, has been developed and 
in part the preparation of this equipment has reached such an 
advanced stage that it would be possible to realize the LEU fabri- 
cation line at a different fuel element manufacturer. The studies on 
the HEU-LEU conversion concepts have largely been completed 
for the German research reactors. 


15313 (ANL/RERTR/TM-13, pp. 24-30) Present status and 
objectives of the reduced enrichment program for research re- 
actors in France. Merchie, F. Argonne National Lab., IL (United 
States). Jul 1993. (CONF-8809221-—: International meeting on re- 
duced enrichment for research and test reactors (RERTR), San 
Diego, CA (United States), 18-24 Sep 1988). In Proceedings of the 
1988 International Meeting on Reduced Enrichment for Research 
and Test Reactors. 468p. Order Number DE94006262. Source: 
OSTI; NTIS; INIS; GPO Dep. 

After a brief presentation on the policy followed by the CEA in 
the field of its multipurpose research reactors, the paper describes 
the present status of the RERTR program in France and the results 
of the LEU conversion studies performed for OSIRIS and SILOE. 


15314 (ANL/RERTR/TM-13, pp. 31-38) Status of reduced 
enrichment program for research reactors in Japan. Kanda, 
Keiji (Kyoto Univ., Osaka (Japan)); Nishihara, Hideaki; Futamura, 
Yoshiaki; Sakurai, Hiroshi; Iso, Yasuhiko. Argonne National Lab., IL 
(United States). Jul 1993. (CONF-8809221-: International meeting 
on reduced enrichment for research and test reactors (RERTR), 
San Diego, CA (United States), 18-24 Sep 1988). In Proceedings 
of the 1988 International Meeting on Reduced Enrichment for Re- 
search and Test Reactors. 468p. Order Number DE94006262. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The reduced enrichment programs for the JRR-2, JRR-3, JRR-4 
and JMTR of Japan Atomic Energy Research Institute (JAERI), 
and the KUR and KUHFR of Kyoto Univ. Research Reactor Insti- 
tute (KURRI) are in progress under the Joint Study Programs with 
Argonne National Lab. (ANL). The post irradiation examination in 
the MEU/LEU aluminide full-size fuel elements has been completed 
or is in progress in JAERI. The full core demonstration using MEU 
aluminide fuel was achieved in the JRR-2 in November 1987. The 
feasibility studies for use of LEU silicide fuel in the JMTR and KUR 
are in progress. 


15315 (ANL/RERTR/TM—13, pp. 39-47) Status of Canadian 
low-enriched uranium conversion program. Schreader, J.W. 
(Atomic Energy of Canada Ltd., Ontario (Canada)); Kennedy, I.C.; 
Sears, D.F. Argonne National Lab., IL (United States). Jul 1993. 
(CONF-8809221-: International meeting on reduced enrichment for 
research and test reactors (RERTR), San Diego, CA (United 
States), 18-24 Sep 1988). In Proceedings of the 1988 International 
Meeting on Reduced Enrichment for Research and Test Reactors. 
468p. Order Number DE94006262. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Despite a dramatic increase in the cost of the new LEU fuel fab- 
rication shop and setbacks in its construction schedule, AECL’s 
program to convert the NRU Reactor to LEU fuel has moved ahead 
significantly. Thirty-one prototype LEU fuel rods are nearly ready 
for installation in the reactor, and construction work on the new fuel 
shop has begun. According to the current schedule, full-scale 
production of LEU fuel for NRU will begin during 1990. In the con- 
tinuing fuel development program, a mini-element test irradiation is 
in progress to assess the behaviour of U,Siz fuel with various par- 
ticle size distributions, as an alternative to the U3Si dispersion fuel 
already developed for the NRU and MAPLE-X10 reactors. 


15316 (ANURERTR/TM-13, pp. 225) Manufacture of re- 
search reactor fuels. Knight, R.W. (ORNL, Oak Ridge, TN (United 
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States)). Argonne National Lab., IL (United States). Jul 1993. 
(CONF-8809221-: International meeting on reduced enrichment for 
research and test reactors (RERTR), San Diego, CA (United 
States), 18-24 Sep 1988). In Proceedings of the 1988 International 
Meeting on Reduced Enrichment for Research and Test Reactors. 
468p. Order Number DE94006262. Source: OSTI; NTIS; INIS; 
GPO Dep. 

A large number of research reactor fuel elements are manufac- 
tured using aluminum. Configurations may vary, but the 
manufacturing sequence, problems, and philosophy are the same. 
Today, fuel forms are UA, USO®, or USSi*. They are clad in alu- 
minum and roll swaged into side plates, combs and end fittings are 
attached, and the unit is final machined. This report carries the 
reader through the manufacturing sequence and points out possi- 
ble problems and solutions to problems in varying steps of the 
manufacture. 


15317 (ANL/RERTR/TM-13, pp. 228-238) LEU fuel element 
production plant at Riso National Laboratory. Toft, P. (Riso Na- 
tional Lab., Roskilde (Denmark)); Borring, J.; Adolph, E. Argonne 
National Lab., IL (United States). Jul 1993. (CONF-8809221-: In- 
ternational meeting on reduced enrichment for research and test 
reactors (RERTR), San Diego, CA (United States), 18-24 Sep 
1988). In Proceedings of the 1988 International Meeting on Re- 
duced Enrichment for Research and Test Reactors. 468p. Order 
Number DE94006262. Source: OSTI; NTIS; INIS; GPO Dep. 

A production plant for fabricating LEU silicide fuel elements has 
been established at Riso National Lab. The first eight elements for 
the Danish reactor DR3 have been produced, based on 19.74 %- 
enriched UsSiz powder. The production plant and the fabrication 
process has been set up without encountering major problems. 


15318 (ANURERTR/TM-13, pp. 239-253) Preparation of re- 
duced enrichment fuels for the Korea multi-purpose research 
reactor and the efforts to reduce the difficulties in comminu- 
tion of U,Si-Al dispersed fuel. Kuk, |.H. (Korea Advanced Energy 
Research Institute, Daejeon (Korea, Democratic People’s Republic 


of)); Kim, C.K.; Lee, J.T. Argonne National Lab., IL (United States). 
Jul 1993. (CONF-8809221—: International meeting on reduced en- 
richment for research and test reactors (RERTR), San Diego, CA 
(United States), 18-24 Sep 1988). In Proceedings of the 1988 In- 
ternational Meeting on Reduced Enrichment for Research and Test 


Reactors. 468p. Order Number DE94006262. Source: 
NTIS; INIS; GPO Dep. 

Fuels to be loaded in KMRR (Korea Multipurpose Research Re- 
actor) will be similar to the pin type of the Canadian MAPLE-X. 
The fuel meat will consist of U3Si,,, dispersed in an Al matrix with 
enrichment of less than 20%. Test fabrication of these fuel meats 
was made with depleted uranium in accordance with the conven- 
tional methods developed so far in the RERTR international 
program. It was experienced that the heat-treated blank with 
U3Si;,, was so tough, especially when x is close to 0, that particu- 
lar equipment and labour had to be introduced in the following 
comminution. Better comminution was attempted by comminuting 
the as-cast ingot, composed of brittle U3Siz and free uranium, prior 
to the heat-treatment. The concentration of uranium and silicon 
fluctuates in the cast ingot due to the formation of the primary 
U3Siz. The comminution below a certain size gives rise to inhomo- 
geneities between particles. The size limit is decreased by 
reducing the size of the primary U3Sio dendrites. For 10m of the 
primary U3Si2 dendrites, the particles over 350um contain suffi- 
cient numbers of primary phases for the homogeneity, resulting in 
a satisfactory heat-treatment which leaves no appreciable uranium 
or silicon-rich phase untransformed behind. 


15319 (ANL/RERTR/TM—13, pp. 257-272) Fuel element pow- 
ers, =5U masses, and burnups from gamma-scanning data 
(preliminary analysis of irradiated ORR LEU fuel elements). 
Bretscher, M.M. (Argonne National Lab., IL (United States)); Snel- 
grove, J.L.; Hobbs, R.W. Argonne National Lab., IL (United States). 
Jul 1993. (CONF-8809221-—: International meeting on reduced en- 
richment for research and test reactors (RERTR), San Diego, CA 
(United States), 18-24 Sep 1988). In Proceedings of the 1988 iIn- 
ternational Meeting on Reduced Enrichment for Research and Test 
Reactors. 468p. Order Number DE94006262. Source: OSTI; 
NTIS; INIS; GPO Dep. 
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Fuel elements used in the ORR whole-core LEU fuel demonstra- 
tion have been gamma-scanned to determine axial distributions of 
1491 a and 13’Cs fission product activities. This data has been ana- 
lyzed to determine cycle-averaged fuel element powers, residual 

35) masses, and burnups of discharged fuel elements. Methods 
used to analyze the data are discussed and results are presented 
for the LEU fuel elements. Measured and calculated fuel element 
powers agree to within 5%, residual *°5U masses to within 2%, 
and burnups to within 3%. These results are somewhat preliminary 
and await improved burnup calculations and independent calibra- 
tion data to be based on the destructive analyses of a number of 
irradiated fuel elements. 


15320 (ANL/RERTR/TM—18, pp. 273-281) Enrichment reduc- 
tion activities for the FRG-1 and FRG-2 research reactors. 
Krull, W. (GKSS Forschungszentrum Geesthacht GmbH (Ger- 
many)). Argonne National Lab., IL (United States). Jul 1993. 
(CONF-8809221-: International meeting on reduced enrichment for 
research and test reactors (RERTR), San Diego, CA (United 
States), 18-24 Sep 1988). In Proceedings of the 1988 International 
Meeting on Reduced Enrichment for Research and Test Reactors. 
468p. Order Number DE94006262. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The GKSS research centre is participating since 1980 in the na- 
tional and international efforts on enrichment reduction to clarify the 
needs on safety and licensing issues, to decide on fuel tests, to 
perform fuel tests and conversion calculations. These efforts are 
being made within the IAEA working groups, the German AF- 
program and the GKSS R&D program. There are successfully 
tested fuel elements with 45% and 20% enrichment; UAI,, U3;0, 
and U3Si. fuel meat; U-densities up to 3.7 g U/ce and fission den- 
sities up to 1.25 x 10*' fissions/cc (ex. Pu) and five U3Sip fuel 
plates (p(U) = 4.75 g/cc). A safety report for the conversion of the 
FRG-1 to LEU fuel (UsSi2, p = 3.7 g U/ec) has been submitted to 
the licensing authority. After examining the safety report by inde- 
pendent experts (TUV) and the licensing authority the license for 
the conversion has been granted in May 1988. 78 fuel elements 
have been fabricated and delivered to GKSS with difficulties. The 
FRG-1 is ready for conversion to LEU fuel. Two fuel elements are 
instrumented with 8 thermocouples to perform loss of flow and fuel 
plate temperature measurements. GKSS has performed already re- 
activity, microflux, flux distribution, fuel plate temperature and loss 
of flow measurements. 


15321 (ANL/RERTR/TM-13, pp. 282-289) License approval 
on the conversion of DR 3 to LEU. Haack, K. (Riso National 
Lab., Roskilde (Denmark)). Argonne National Lab., IL (United 
States). Jul 1993. (CONF-8809221-: International meeting on re- 
duced enrichment for research and test reactors (RERTR), San 
Diego, CA (United States), 18-24 Sep 1988). In Proceedings of the 
1988 International Meeting on Reduced Enrichment for Research 
and Test Reactors. 468p. Order Number DE94006262. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The license application for conversion of the danish DR 3 reactor 
from the use of highly enriched uranium (HEU) to low enriched 
uranium (LEU) and for a power increase from 10 to 12 MW, was 
forwarded September 1986 to the authorities: The Danish Nuclear 
Inspectorate, the National Institute of Radiation Hygiene and the 
Danish Labour Inspection Service. The application was based on 
155 pages of amendments to the safety documentation. The 
amendments were discussed and explained on a series of meet- 
ings between reactor and authority representatives during 1987. A 
framework approval was issued by the authorities in June 1988. 
The reactor management expects to have fulfilled the frames for 
the start of the conversion by supplementary reports and investiga- 
tions before the scheduled date for start of conversion: October, 
14, 1988. The mixed core operation schedule is presented. Full- 
core LEU operation is expected around May 1990. 


15322 (ANL/RERTR/TM—13, pp. 293-303) Full core MEU fuel 
demonstration in the JRR-2. Futamura, Yoshiaki (Japan Atomic 
Energy Research Institute, Ibaraki (Japan)); Tsunoda, Junsaku; Ko- 
ganezawa, Takashi. Argonne National Lab., IL (United States). Jul 
1993. (CONF-8809221-—: International meeting on reduced enrich- 
ment for research and test reactors (RERTR), San Diego, CA 





(United States), 18-24 Sep 1988). In Proceedings of the 1988 In- 
ternational Meeting on Reduced Enrichment for Research and Test 
Reactors. 468p. Order Number DE94006262. Source: OSTI; 
NTIS; INIS; GPO Dep. 

In 1980, when JRR-2 was planned to convert from HEU to LEU, 
the LEU fuel being adopted in JRR-2 had not been qualified yet. 
So the MEU fuel was selected for JRR-2 conversion. The integrity 
of MEU fuel element was confirmed with the irradiation test in 
JRR-2 and PIEs of irradiated fuel. From the safety review on the 
base of LWR criteria, some modifications and installations of addi- 
tional equipment were required. In November 1987, JRR-2 was 
converted to MEU and in January 1988, the full core MEU fuel 
demonstration test has been successfully completed and the JRR- 
2 has been satisfactorily operated with MEU fuel since that time. 


15323 (ANL/RERTR/TM-—13, pp. 304-312) Reduced enrich- 
ment fuel conversion efforts at the Swedish R2 research and 
test reactor. Kaffehr, E.; Saltvedt, K. Argonne National Lab., IL 
(United States). Jul 1993. (CONF-8809221-: International meeting 
on reduced enrichment for research and test reactors (RERTR), 
San Diego, CA (United States), 18-24 Sep 1988). In Proceedings 
of the 1988 International Meeting on Reduced Enrichment for Re- 
search and Test Reactors. 468p. Order Number DE94006262. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Studies on the feasibility of operating the R2 reactor with LEU 
fuel have been in progress since 1982. STUDSVIK is at present 
irradiating LEU silicide demonstration fuel elements with two differ- 
ent fuel densities. Two of the high density elements initially 
containing 490 g U*> and with a meat density of 4.8 g U@*5/cm? 
are manufactured by B&W. CERCA and NUKEM have each manu- 
factured one element with the same fissile loading. Three elements 
with an initial fissile loading of 320 g U5 are manufactured by 
B&W. The high density elements have reached burnup in the 
range from 11.6 to 22.6%. One of the elements with a lower fuel 
density has reached 50% bumup. 


15324 (ANL/RERTR/TM-13, pp. 313-323) LEU fuel cycle 
analyses for the Belgian BR2 research reactor. Deen, J.R. (Ar- 
gonne National Lab., IL (United States)); Sneigrove, J.L. Argonne 
National Lab., IL (United States). Jul 1993. (CONF-8809221-: In- 
ternational meeting on reduced enrichment for research and test 
reactors (RERTR), San Diego, CA (United States), 18-24 Sep 
1988). In Proceedings of the 1988 International Meeting on Re- 
duced Enrichment for Research and Test Reactors. 468p. Order 
Number DE94006262. Source: OSTI; NTIS; INIS; GPO Dep. 
Equilibrium fuel cycle characteristics were calculated for refer- 
ence HEU and two proposed LEU fuel cycles using an 11-group 
diffusion-theory neutron flux solution in hexagonal-Z geometry. The 
diffusion theory model was benchmarked with a detailed Monte 
Carlo core model. The two proposed LEU fuel designs increased 
the *°5U loading 20% and the fuel meat volume 51%. The first 
LEU design used '°B as a burnable absorber and the second used 
Cd wires as an alternative burnable absorber. Either proposed LEU 
fuel element would provide equilibrium fuel cycle characteristics 
similar to those of the HEU fuel cycle. Irradiation rates of Co control 
followers and Ir disks in the center of the core were reduced 6 + 
1% in the LEU equilibrium core compared to reference HEU core. 


15325 (ANL/RERTR/TM-13, pp. 324-334) Conversion aims 
on their way from physics to economy. Stroemich, A. (Interatom 
GmbH, Bergisch Gladbach (Germany)); Roegler, HJ. Argonne 
National Lab., IL (United States). Jul 1993. (CONF-8809221—: In- 
ternational meeting on reduced enrichment for research and test 
reactors (RERTR), San Diego, CA (United States), 18-24 Sep 
1988). In Proceedings of the 1988 International Meeting on Re- 
duced Enrichment for Research and Test Reactors. 468p. Order 
Number DE94006262. Source: OSTI; NTIS; INIS; GPO Dep. 
Within the German AF-Program all the calculational efforts 
related to the planned core conversion of research reactors in Ger- 
many were overtaken by Interatom. Ten reactor HEU-cores had to 
be analyzed and treated for conversion to LEU-fuel during the 
course of this program up to now. As time went on aspects of eco- 
nomics generated complications arising from the extreme increase 
of U 235 loading together with the change of enrichment to com- 
pensate for the high fabrication costs of the new fuel. Dependent 
on the development since 1979 with respect to operation and use 
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of research reactors in Germany in the program up to now five 
cores remained for conversion including licensing and the related 
calculational tasks. For one core the conversion license is already 
achieved, the residual four are in different stages of licensing pro- 
cedure. Another LEU-core calculated by Interatom in detail is the 
core of the MPR 30 in indonesia, erected by Interatom 1984-1987. 


15326 (ANL/RERTR/TM-13, pp. 335-345) Analytical, engi 
neering and licensing aspects of the OSURR LEU conversion/ 
upgrade. Aldemir, T. (Ohio State Univ., Columbus, OH (United 
States)); Talnagi, J.W.; Miller, D.W. Argonne National Lab., IL 
(United States). Jul 1993. (CONF-8809221—: International meeting 
on reduced enrichment for research and test reactors (RERTR), 
San Diego, CA (United States), 18-24 Sep 1988). In Proceedings 
of the 1988 International Meeting on Reduced Enrichment for Re- 
search and Test Reactors. 468p. Order Number DE94006262. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The efforts for the LEU conversion of the 10 kW Ohio State 
Univ. Research Reactor (OSURR) with a simultaneous power up- 
grade to 500 kW have been underway since August 1985. The 
details of the analytical/experimental design studies have been re- 
ported at the previous RERTR meetings and elsewhere. These 
studies are summarized and put into perspective with regard to the 
conversiorvupgrade objectives. The physical system changes and 
licensing process for the conversion/upgrade are described. 


15327 (ANL/RERTR/TM—13, pp. 346-357) Status of the Uni 
versity of Virginia reactor conversion to LEU fuel. Rydin, R.A. 
(Univ. of Virginia, Charlottesville, VA (United States)); Fehr, M.; 
Wasserman, S.; Freeman, D.; Hosticka, B. Argonne National Lab., 
IL (United States). Jul 1993. (CONF-8809221-: International meet- 
ing on reduced enrichment for research and test reactors 
(RERTR), San Diego, CA (United States), 18-24 Sep 1988). In 
Proceedings of the 1988 international Meeting on Reduced Enrich- 
ment for Research and Test Reactors. 468p. Order Number 
DE94006262. Source: OSTI; NTIS; INIS; GPO Dep. 

The University of Virginia is preparing to convert the 2MWT 
UVAR reactor from 18-curved plates/element high-enriched fuel to 
comparable flat plate low-enriched fuel. Scoping studies have taken 
into account the unique features of the UVAR: Its flexibility to use 
various size core arrangements, different reflectors, and a variety 
of external experiments. Benchmarking studies against a previously 
measured core confirmed the ability to calculate criticality, control 
rod worths, and temperature coefficients. Depletion studies of low 
enriched cores suggest that the use of 22 plates/element in a 4-by- 
5 array will give a considerably longer core life and a generally 
higher thermal flux than direct replacement with 18 plates/element. 
Thermal hydraulic calculations indicate that these cores are accept- 
able with only small changes in safety system settings. 


15328 (ANL/RERTR/TM-13, pp. 358-371) Neutronic calcula- 
tions for the IAN-R1 research reactor core conversion. Concha, 
|.A. (Instituto de Asuntos Nucleares, Bogota (Colombia)). Argonne 
National Lab., IL (United States). Jul 1993. (CONF-8809221-: In- 
ternational meeting on reduced enrichment for research and test 
reactors (RERTR), San Diego, CA (United States), 18-24 Sep 
1988). In Proceedings of the 1988 International Meeting on Re- 
duced Enrichment for Research and Test Reactors. 468p. Order 
Number DE94006262. Source: OST]; NTIS; INIS; GPO Dep. 

This paper presents the neutronic analysis for the conversion of 
the 10 Kw IAN-R1 research reactor from HEU (90%) to LEU 
(20%). By changing the number of LEU plates per standard ele- 
ment, five different LEU prototype cores are found acceptable in 
excess reactivity, and deeper studies with the lowest and highest 
6K/K% are carried out. 


15329 (ANL/RERTR/TM—13, pp. 393-403) Physics of the Mu- 
nich compact core design. Boening, K. (Technische Universitaet 
Muenchen, Garching (Germany)); Glaeser, W.; Roehrmoser, A. 
Argonne National Lab., IL (United States). Jul 1998. (CONF- 
8809221—: International meeting on reduced enrichment for 
research and test reactors (RERTR), San Diego, CA (United 
States), 18-24 Sep 1988). In Proceedings of the 1988 International 
Meeting on Reduced Enrichment for Research and Test Reactors. 
468p. Order Number DE94006262. Source: OSTI; NTIS; INIS; 
GPO Dep. 
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The project of a new research reactor in Germany aims at realiz- 
ing an efficient neutron source optimized primarily for neutron beam 
applications. Since the reactor power has to be low from reasons 
of economy and public acceptance, the optimization studies have 
resulted in a particularily compact, light water cooled reactor core 
which is surrounded by a large heavy water moderator tank. This 
concept leads to high values of the thermal neutron flux in a large 
useable volume outside of the core - with an unperturbed flux max- 
imum of about 8 x 10'*cm—*s~—" at only 20 MW power. 


15330 (ANL/RERTR/TM-13, pp. 404-413) Some observa- 
tions regarding research reactor comparisons to the SPERT 
transient experiments. Woodruff, W.L. (Argonne National Lab., IL 
(United States)). Argonne National Lab., IL (United States). Jul 
1993. (CONF-8809221-: International meeting on reduced enrich- 
ment for research and test reactors (RERTR), San Diego, CA 
(United States), 18-24 Sep 1988). In Proceedings of the 1988 In- 
ternational Meeting on Reduced Enrichment for Research and Test 
Reactors. 468p. Order Number DE94006262. Source: OSTI; 
NTIS; INIS; GPO Dep 

The SPERT | experiments have been used in the Safety Analy- 
sis Reports of many research reactors to define safety limits on the 
maximum reactivity insertion. Comparisons for selected reactor 
cores show that transient parameters are quite sensitive to flow 
channel thickness, reactor size, and the pressure or coolant depth 
over the core. For example, higher operating pressures can, in fact, 
contribute to higher peak clad temperatures. Comparison of current 
HEU reactor designs with low power and large flow channels and 
proposed LEU designs show that the LEU designs will provide 
larger safety margins for reactivity insertions because of a higher 
void/density feedback and the addition of Doppler feedback. 


15331 (DOE/NP/00092-T1) Supplying the nuclear arsenal: 
Production reactor technology, management, and policy, 
1942-1992. Carlisle, R.P.; Zenzen, J.M. History Associates, Inc., 
Rockville, MD (United States). Jan 1994. 235p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
91NP00092. Order Number DE94008661. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This book focuses on the lineage of America’s production reac- 
tors, those three at Hanford and their descendants, the reactors 
behind America’s nuclear weapons. The work will take only occa- 
sional sideways glances at the collateral lines of descent, the 
reactor cousins designed for experimental purposes, ship propul- 
sion, and electric power generation. Over the decades from 1942 
through 1992, fourteen American production reactors made enough 
plutonium to fuel a formidable arsenal of more than twenty thou- 
sand weapons. In the last years of that period, planners, nuclear 
engineers, and managers struggled over designs for the next gen- 
eration of production reactors. The story of fourteen individual 
machines and of the planning effort to replace them might appear 
relatively narrow. Yet these machines lay at the heart of the na- 
tion’s nuclear weapons complex. The story of these machines is 
the story of arming the winning weapon, supplying the nuclear 
arms race. This book is intended to capture the history of the first 
fourteen production reactors, and associated design work, in the 
face of the end of the Cold War. 


15332 (DUN-660) Optimization of cobalt-60 production in 
the Hanford Testing facilities. Montgomery, M.H. Douglas United 
Nuclear, Inc., Richland, WA (United States). 2 Feb 1966. 1ip. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94007825. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The longitudinal (axial) flux distribution in the Hanford production 
reactors quite closely approximates a “chopped” cosine. Conse- 
quently, any longitudinally uniform charge placed in a reactor will 
produce a daughter product with a specific activity distribution 
which also approximates a cosine. Such a distribution has an 
average-to-maximum specific activity of about 0.7 and is not desir- 
able when product uniformity is required. 


15333 


(DUN-3530) Tritium production using highly en- 
riched fuel. Miller, R.L. Douglas United Nuclear, inc., Richland, 
WA (United States). 18 Dec 1967. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
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Order Number DE94007826. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

Preliminary studies utilizing the MOFDA code have been made 
for tritium production at the K reactors using 33 and 35 grams per 
foot oralloy (93.5% U-235) in aluminum in conjunction with stan- 
dard K5N and K5E fuel elements, respectively. For this report, it 
was assumed that all tritium would be produced in discrete 
charges of LiAl target elements. It is intended that the study will be 
extended at some later time to include LiAl splines. The analysis 
includes the effect of coolant loss on reactivity for hot-or-cold and 
green-or-exposed conditions for several oralloy loading fractions. 


15334 (ECN-I-93-012) Gammaspectrometry of R139-66/4. 
Dassel, G.; Buurveld, H.A.; Minkema, J. Netherlands Energy Re- 
search Foundation (ECN), Petten (Netherlands). Apr 1993. 241p. 
Order Number DE94756095. Source: OSTI; NTIS. 

A continuous series of irradiation experiments (R139-series), with 
steel specimens for the determination of the post-irradiation me- 
chanical properties of various steels and weld materials, is being 
performed for the ECN materials testing programme on nuclear 
construction materials during many years. From the detailed moni- 
toring of the irradiation conditions (temperature, neutron flux 
distribution, and thermal to fast neutron flux density ratio) of the 
specimens, the capsules are extensively instrumented with thermo- 
couples, monitors for neutron metrology, and scan wires for 
additional gamma spectrometry measurements to determine the 
gradient of the thermal and fast flux distribution along the vertical 
length of the capsules (length of the stack piles of the specimens). 
The purpose of the gamma scanwires to get information about the 
neutron fluence distribution in the capsules during irradiation. In the 
wires the nuclides Co-58, Mn-54, Cr-51, Fe-59 and Co-60 are pro- 
duced. These nuclides are characteristic for respectively fast and 
thermal neutron reactions. The gamma scan wires are made of 
stainless steel and have a diameter of 1 mm and a length of 310 
mm. The length of scanwire 1 is 335 mm. For identification the 
wires are marked with a vane at the topside. (orig/HP) 


15335 (ECN-}-93-014) Neutron metrology in the HFR: 
Experiments R212 001/006 (exotic HFPIF). Kraakman, R.; Voor- 
braak, W.P. Netherlands Energy Research Foundation (ECN), 
Petten (Netherlands). Apr 1993. 19p. Order Number DE94756094. 
Source: OSTI; NTIS. 

Additional to the in-core EXOTIC experiments, six irradiations of 
ceramic material, R212-001 to R212-006, have been performed in 
the PSF of the HFR. This note presents the neutron metrology re- 
sults for these irradiations. (orig.) 


15336 (ECN-RX-93-091) Neutron metrology in the fuel as- 
semblies of a material test reactor. Voorbraak, W-P.; 
Paardekoper, A.; Polle, A.N.; Freudenreich, W.E. Netherlands En- 
ergy Research Foundation (ECN), Petten (Netherlands). Aug 1993. 
13p. Order Number DE94758553. Source: OSTI; NTIS. 

Results are presented of detailed thermal and fast neutron mea- 
surements performed in all fuel and control assemblies of the HFR 
in Petten. The results give information about deviations of a gen- 
eral shape of vertical thermal and fast fluence rate distributions 
due to material transitions in the reactor core and different control 
assembly settings. Further it is demonstrated that the ratio of fast 
and thermal fluence rate at the various monitor positions in the as- 
semblies give useful information for the (relative) local burn-up of 
the fuel. (orig.) 


15337 (HW-3-2710) Unit purging. Kidder, C.P. Du Pont de 
Nemours (E.|.) and Co., Richland, WA (United States). 25 Jun 
1945. 4p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-76RL01830. Order Number DE94007323. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. HANFORD PRODUCTION REACTORS/ 
corrosion; CORROSION; CLEANING; WATER CHEMISTRY; 
FILMS; DEPOSITION; MODIFICATIONS; TESTING 


15338 (HW-9240) Review of stuck slugs. Alexander, W.K.; 
Woeds, W.K. Hanford Works, Richland, WA (United States). 15 
Mar 1948. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94006711. Source: OSTI; NTIS (US Sales Only); GPO Dep. 





Records show that difficulty has been encountered with the dis- 
charge of two tubes in B Pile, twelve in the D Pile, and fifteen in 
the F Pile during the period from initial start-up until March 15, 
1948. In sixteen cases the tubes have been replaced, six of the 
tubes which were in the fringe have been made air tubes, four did 
not warrant replacement, and three are to be replaced in the fu- 
ture. General statistics for these twenty-nine tubes are presented 
with additional details in this report. 


15339 (HW-27734) Evaluation of etchants for deoxidizing 
aluminum components. Weakly, E.A. Hanford Works, Richland, 
WA (United States). 15 Apr 1953. 18p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
(HAN-—53803). Order Number DE94006954. Source: OST!; NTIS 
(US Sales Only); GPO Dep. 

In the canning operation, the preparation of aluminum compo- 
nents is important in assuring uniform wetting of the aluminum 
surfaces with Al-Si. The surfaces of the components should be free 
of dirt and grease and should also have a minimum retention of 
non-metallic film, normally aluminum oxide, for the best wetting 
properties. At present, dirt and grease are removed satisfactorily 
by a vapor degreaser followed by a Duponol-alkaline wash. The 
standard specified method of removing the aluminum oxide film 
from aluminum cans is a four-minute etch in twenty percent 
phosphoric acid. The oxide is removed from the caps by an eight- 
minute etch in twenty per cent phosphoric acid or an alternate etch 
of a one percent solution of hydrofluosilicic acid. If the phosphoric 
acid etch is not controlled properly, it is possible to form a thin, in- 
ert phosphate coating on the surface of the aluminum, which is 
undesirable for good wetting characteristics. In an effort to find a 
better etchant for aluminum components, an investigation of vari- 
ous commercial and non-commercial etchants was undertaken. 
This report details results of this investigation. 


15340 (HW-31213) Report on development work with high- 
density concrete performed in 1952 at Hanford Atomic 
Products Operation. Davis, H.S. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 23 Mar 
1954. 65p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94007324. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This report describes experimental work with high-density con- 
crete performed at the Hanford Atomic Products Operation (HAPO) 
during 1952 and the construction of the top biological shield of the 
105-C reactor. Some attention is given to conventional methods; 
however, the bulk of this report is associated with the prepacked 
method for placing high-density concrete. Included in the appendix 
are test data which define the properties of heavy aggregates, mor- 
tars and high- density concrete investigated during the program. 


15341 (HW-34134) Interim report, production test-105-522- 
E, examination of pile process tube removed from 100-B and 
100-H Piles. Strege, D.E. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 10 Feb 1955. 
26p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94006958. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This report covers the examination of nine process tubes, five 
tubes from B Pile and four from H Pile. Four of the tubes from B 
File were removed because they were leaking and the fifth was re- 
moved because it contained a stuck ruptured slug. Tube 2681-H 
was removed for graphite mining, tube 2852-H was removed under 
PT 313-105-14M “in-Pile Evaluation of 63-S Aluminum Process 
Tubes,” and two tubes were removed from channel 0961-H under 
PT 105-506-E, “Recirculation of Pile Cooling Water.” Visual inspec- 
tion was made of the inside and outside surfaces of the tubes 
before and after cleaning with cold 10 per cent nitric acid. Samples 
varying from one to four inches in length were taken from each 
section and transferred to the 108-B Metallurgical Laboratory for 
close examination to determine depth of pitting, 72-S cladding 
thickness, and wail thickness. These determinations were made at 
specific points in each section on what appeared to be the area of 
severest attack. It is indicated on six of the tubes where the sam- 
ple was taken on the circumference of the tube. 
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15342 (HW-37698) The use of ALUM and activated silica 
for 100 Area process water coagulation: Final report. Woods, 
W.C.A. General Electric Co., Richland, WA (United States). Han- 
ford Atomic Products Operation. 15 Jul 1955. 33p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE94006956. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Production rates of the Hanford reactors can be increased in 
proportion to the quantity of process cooling water which can be 
supplied to them. This water must be of such a quality that slug 
and tube corrosion rates are acceptable, the gross activity of the 
effiuent water must not be excessive, the concentration of specific 
radioactive isotopes constituting a radiological hazard must be min- 
imized, and the film formation rates should be as low as possible. 
In the Hanford water treatment process, the filter plants are the 
controlling factor in determining the quality of the water, and one of 
the elements limiting the quality of water. A major development ef- 
fort was therefore undertaken to develop methods of increasing the 
capacity of the existing filter plants. This report presents the result 
of this development work from its inception in 1951 to its conclu- 
sion in 1954. 


15343 (HW-61185) Radiometallurgical examination of M- 
388 failure: 5148 KE (RM-299). Teats, R. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
20 Jul 1959. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE94006688. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report discusses inspection of an 8 inch, “K” size, | & E, 
normal fuel element from lot CK029 B which was received at the 
Radiometallurgy Building on 4-16-59 to determine the cause of fail- 
ure. The M-388 clad element had received an exposure of 813 
MWD/T and was classed as a hole failure. 


15344 (HW-64393) Fast neutron fluxes in Hanford reac- 
tors. Yoshikawa, H.H. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 3 May 1960. 28p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94010113. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The results of a multi-group, diffusion type code computation for 
the fast neutron flux distribution in C, K, and N reactors are pre- 
sented. Relative Ni activations in conjunction with the calculated 
neutron spectra are used to obtain values for the integrated fast 
flux per MWD/AT for C and K reactors. The relative, theoretical, in- 
tegrated fast flux values at the same adjacent fuel powers in C, K, 
and N reactors in the mid-plane of the filler layers are: (1) C = 1.0; 
(2) K = 1.3; and (3) N = 2.6. For C reactor, the best estimate of 
the integrated fast flux per MWD/AT is: 5.0 x 10'® nvt (> 1 MeV) 
= 1 MWD/AT. 


15345 (HW-76050) N-Reactor Department monthly report, 
December 1962. Dickeman, R.L. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 7 Jan 
1963. 46p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE94008161. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report details activities of the N-Reactor Department during 
the month of December 1962. 


15346 (HW-76078) Production Test IP-560-A: Half-plant 
low dichromate, low pH water treatment at C Reactor. Geier, 
R.G. General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 18 Feb 1963. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE94007891. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This report details test plans for production test IP-560-A. The 
objective of which is to determine the corrosion effects resulting 
from reducing the amount of sodium dichromate corrosion inhibitor 


added to process water from 1.8 to 1.0 ppm at a process water pH 
of 6.6. 


15347 (HW-76404) Dissolved air in process water study: 
Summary report. Radtke, W.H. Hanford Works, Richland, WA 
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(United States). 21 Jan 1963. 10p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE94007892. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

During the early part of CY-1961, water leak frequency on piant 
began to pose a mounting problem. At this time, DR reactor exhib- 
ited a leak mechanism which, although observed to some extent at 
other reactors, appeared to be primarily a DR problem. This mech- 
anism can best be described as a trench running longitudinally 
along the top portion of the process tube. The dimensions vary 
considerably; however, the lengths attained were generally about 
two to there feet and the width was roughly one inch. The begin- 
ning of the trench appeared to be mainly in the position of 11 to 14 
feet fro the rear Van Stone flange. The radial position of the trench 
in the tube runs from about the 10: 30 to the 2:30 o'clock position. 
For lack of a more definitive expression for this corrosion, it will be 
referred to as a form of “accelerated local corrosion.” This report 
deals entirely with one possible means of affecting accelerated lo- 
cal corrosion. A layer of gaseous air coming from the dissolved air 
in the process water could form a heat transfer resistant area. This 
area would probably exhibit an accelerated corrosion rate due to 
the higher tube wall temperatures resulting. 


15348 (HW-—76887-Add.) Artificial cooling of the Columbia 
River by dam regulation, 1962. Kramer, H.A. General Electric 
Co., Richland, WA (United States). Hanford Atomic Products Oper- 
ation. 7 Mar 1963. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE94008760. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Grand Coulee Dam was used this year to reduce river tempera- 
tures at HAPO during the warm water period. Plans previously 
established in former years were used. River temperatures were 
held continuously at the best practicable minimal levels from Au- 
gust 1st through October 6th. The high river flows delayed the start 
until July 30th. A continuing low temperature proved to be the most 
beneficial. By-pass tubes were used to prevent spill of hot water 
over gates when needed. Generation loads were increased to give 
more cooling effect. Banks lake was carried at a high level and 
more irrigation pumping helped the program. Increased generation 
was the basic device used in cooling. Flash boards were used to 
reduce spill of hot surface water. Generation levels were increased 
July 30th. Twelve by-pass tubes were used to start the program. 
The number was decreased as total discharge dropped. Tempera- 
ture reduction averaged 1.5°C for the active cooling period of 69 
days. Resultant production gains totaled 15,723 MWD. 


15349 (INIS-mf—13847, pp. 1.25-1.31) Facility requirements 
for a NRU replacement. Kozier, K.S. (Atomic Energy of Canada 
Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Research Estab- 
lishment); Rosinger, H.E.; Donnelly, J.V. Canadian Nuclear 
Society, Toronto, ON (Canada). 1990. 440p. (CONF-900621-: 30. 
annual conference of the Canadian Nuclear Association and the 
11th annual conference of the Canadian Nuclear Society, Toronto 
(Canada), 3-7 Jun 1990). In Proceedings of the 11th Annual Con- 
ference of the Canadian Nuclear Society. Order Number 
DE94622014. Source: OSTI; NTIS (US Sales Only); INIS. 

The Advanced MAPLE (Multipurpose Applied Physics Lattice Ex- 
periment) research reactor is a multipurpose, high-flux reactor 
concept that has been proposed as a possible future replacement 
for the NRU (National Research Universal) research reactor at 
AECL Research - Chalk River. This paper describes the presently 
envisaged facility requirements for the Advanced MAPLE research 
reactor as determined by a preliminary assessment of the needs 
expressed by experimental users. The large number of research 
reactor facility requirements identified in this study suggests that 
Canada will continue to need a state-of-the-art neutron source 
equivalent to or surpassing the capabilities of the present NRU 
reactor. Most of the research activities identified represent a contin- 
uation of programs presently underway in NRU, but they would 
benefit from the enhanced capabilities that an Advanced MAPLE 
design could provide. Probably the most pressing Canadian neu- 
tron research needs are for a high fast flux materials irradiation 
facility to support the CANDU power reactor program and for a cold 
neutron source to support basic research. The Advanced MAPLE 
design approach offers the prospect of enhanced cost effectiveness 
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through the achievement of higher flux levels than NRU at a lower 
total thermal power. The needs of all the identified applications 
could likely be met with a single Advanced MAPLE research reac- 
tor facility, although probably not simultaneously. 11 refs., 2 figs. 


15350 (INIS-mf—13847, pp. 3.27-3.30) Transient analysis of 
a postulated reactivity insertion accident in the MAPLE-X10 re- 
actor using the code TANK. Ellis, R.J. (Atomic Energy of Canada 
Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Research Estab- 
lishment). Canadian Nuclear Society, Toronto, ON (Canada). 1990. 
440p. (CONF-900621-: 30. annual conference of the Canadian 
Nuclear Association and the 11th annual conference of the Cana- 
dian Nuclear Society, Toronto (Canada), 3-7 Jun 1990). In 
Proceedings of the 11th Annual Conference of the Canadian Nu- 
clear Society. Order Number DE94622014. Source: OSTI; NTIS 
(US Sales Only); INIS. 

TANK is a space-time reactor kinetics computer code being de- 
veloped for simulating postulated reactivity transients in AECL 
Research's MAPLE class of research reactors. TANK has been 
validated against experimental SPERT-1B step reactivity-insertion 
power-burst transients. The agreement between the results of the 
TANK simulations and the SPERT experimental data was shown to 
be within the limits of uncertainty. This paper presents the prelimi- 
nary results of the simulation with TANK of a postulated accident 
scenario in which an off-centre reactivity hold-down assembly is 
ejected from the core. The simulated dynamic reactivity, the instan- 
taneous inverse period, power levels, and reactor component 
temperatures are shown. (Author) 9 refs., 5 figs. 


15351 (INIS-mf—13847, pp. 4.9-4.14) Development of an an- 
alytical method to evaluate the integrity of a calandria tube in 
the case of pressure tube rupture. Morishita, Y. (Power Reactor 
and Nuclear Fuel Development Corp., Oarai, Ibaraki (Japan). Oarai 
Engineering Center); Matushita, |.; Mochizuki, H.; Hayamizu, Y. 
Canadian Nuclear Society, Toronto, ON (Canada). 1990. 440p. 
(CONF-900621-: 30. annual conference of the Canadian Nuclear 
Association and the 11th annual conference of the Canadian Nu- 
clear Society, Toronto (Canada), 3-7 Jun 1990). In Proceedings of 
the 11th Annual Conference of the Canadian Nuclear Society. Or- 
der Number DE94622014. Source: OSTI; NTIS (US Sales Only); 
INIS. 

An analytical method consisting of two-dimensional thermal- 
hydraulic analysis and three-dimensional structural analysis has 
been proposed to evaluate the integrity of a calandria tube in the 
case of pressure tube rupture in a pressure tube type reactor. In 
order to validate the method, experiments were carried out with 
coaxially arranged double tubes simulating a pressure tube and a 
calandria tube. Experimental data were compared with analytical 
results with the proposed method. (Author) 5 refs., 13 figs., tab. 


15352 (INIS-mf—13847, pp. 5.1-5.6) Preconceptual study of 
an advanced MAPLE research reactor. Donnelly, J.V. (Atomic 
Energy of Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear 
Research Establishment); Skulski, N.P.; Kozier, K.S. Canadian Nu- 
clear Society, Toronto, ON (Canada). 1990. 440p. (CONF-900621-: 
30. annual conference of the Canadian Nuclear Association and 
the 11th annual conference of the Canadian Nuclear Society, 
Toronto (Canada), 3-7 Jun 1990). In Proceedings of the 11th An- 
nual Conference of the Canadian Nuclear Society. Order Number 
DE94622014. Source: OSTI; NTIS (US Sales Only); INIS. 

The Advanced MAPLE is a research reactor design under devel- 
opment as a high-flux neutron source. The main performance goals 
for the reactor are a high peak thermal neutron flux in a heavy- 
water reflector tank, and a high average fast neutron flux in a 
central irradiation facility, with a maximum linear fuel rod rating of 
less than 120 kW/m. This study investigated the neutronic and re- 
actor design consequences of the use of H2O coolant as opposed 
to D2.0. The neutronics results, and several other considerations, 
indicate that H2O coolant has a number of advantages. It is sug- 
gested that the H2O coolant option be considered in the design of 
the Advanced MAPLE reactor. (L.L.) 9 refs., 4 figs., tab. 


15353 


(INIS-mf-13847, pp. 5.7-5.14) Enhanced boiling heat 
transfer for the SLOWPOKE decay heat rejection system. 
Brown, M.J. (Carleton Univ., Ottawa, ON (Canada)); Rogers, J.T.; 
Larkin, B.S. Canadian Nuclear Society, Toronto, ON (Canada). 





1990. 440p. (CONF-900621-: 30. annual conference of the Cana- 
dian Nuclear Association and the 11th annual conference of the 
Canadian Nuclear Society, Toronto (Canada), 3-7 Jun 1990). In 
Proceedings of the 11th Annual Conference of the Canadian Nu- 
clear Society. Order Number DE94622014. Source: OSTI; NTIS 
(US Sales Only); INIS. 

An experimental program was established to improve low- 
temperature boiling heat transfer on a vertically-oriented surface in 
a heat pipe evaporator. The heat pipe was conceived as a passive 
decay heat rejection system (DHRS) in the SLOWPOKE 10 MWth 
pool reactor. Results from the test program were correlated with 
the Rohsenow dimensionless pool boiling equation, which worked 
well despite the vertical orientation of the heat transfer surface. 
The boiling heat transfer was improved by wrapping a Teflon- 
coated wire around the heat transfer surface. A simple model of 
the DHRS evaporator showed the Teflon wire-wrap could increase 
the DHRS heat removal by 11 to 19%. This paper describes the 
test apparatus, results and predicted improvements in the DHRS 
heat transfer capability. (Author) 10 refs., 13 figs., tab. 


15354 (INIS-mf-—13847, pp. 6.29-6.34) A preliminary analysis 
of fission product releases in the HEU-fuelled SLOWPOKE-2 
reactor. Lewis, B.J. (Royal Military Coll. of Canada, Kingston, ON 
(Canada)); Cole, D.; Bennett, L.G.l.; Hancock, R.G.V. Canadian 
Nuclear Society, Toronto, ON (Canada). 1990. 440p. (CONF- 
900621—: 30. annual conference of the Canadian Nuclear 
Association and the 11th annual conference of the Canadian Nu- 
clear Society, Toronto (Canada), 3-7 Jun 1990). In Proceedings of 
the 11th Annual Conference of the Canadian Nuclear Society. Or- 
der Number DE94622014. Source: OSTI; NTIS (US Sales Only); 
INIS. 

During more than 13 years of operation of the SLOWPOKE-2 re- 
search reactor with highly-enriched uranium (HEU) fuel at the 
University of Toronto, low levels of fission products have been 
released from the end cap welds of the HEU fuel elements and de- 
tected in the reactor container water and gas headspace. Fission 
products have not been detected in the pool water surrounding the 
reactor container, and no radiological hazard has resulted. A pre- 
liminary analysis has been performed on fission product release 
data measured in the reactor container of the SLOWPOKE-2 reac- 
tor at the University of Toronto. A dependence on the decay 
constant of \~'/* was observed for the release behaviour of noble 
gases from the uranium alloy fuel into the container water. A de- 
pendence of approximately \—' was observed for similar releases 
from the water into the gas headspace. (Author) 17 refs., 4 figs. 


15355 (INIS-mf-13847, pp. 8.15-8.20) An _ interactive 
computer-based training aid for nuclear reactor refuelling op- 
erations. Davey, E.C. (Atomic Energy of Canada Ltd., Chalk River, 
ON (Canada). Chalk River Nuclear Labs.); Anderson, L.L.; Sim- 
mons, W.S. Canadian Nuclear Society, Toronto, ON (Canada). 
1990. 440p. (CONF-900621—: 30. annual conference of the Cana- 
dian Nuclear Association and the 11th annual conference of the 
Canadian Nuclear Society, Toronto (Canada), 3-7 Jun 1990). In 
Proceedings of the 11th Annual Conference of the Canadian Nu- 
clear Society. Order Number DE94622014. Source: OSTI; NTIS 
(US Sales Only); INIS. 

An interactive computer-based training aid is being developed for 
Operator training in emergency recognition and response to events 
involving loss of coolant during refuelling operations for the NRU 
research reactor. The training aid incorporates both conceptual and 
functional training components. Conceptual training consists of se- 
quenced presentations of text, graphics and animations to explain 
the fueling system configuration, operations, abnormal events, and 
recovery procedures. Functional training consists of procedural 
practice with an interactive simulation of refueling operations pre- 
sented on a multi-window display. This paper outlines the project 
objectives, discusses the approach taken to characterize the train- 
ing material, describes key features of the training aid and relates 
our experience in coupling hypermedia and knowledge-based tools 
for the implementation of an interactive training simulation. (Author) 
4 refs., 3 figs. 


15356 (INIS-RU-374) Problems of nuclear science and 
technology: Scientific-technical collection. Yadernaya tekhnika i 
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tekhnologiya, no.4. Trudy seminara '25 let ehkspluatatsii reaktora 
IVV-2M’. Ministerstvo Rossijskoj Federatsii po Atomnoj Ehnergii, 
Moscow (Russian Federation); Nauchno-issledovatel’skij i Kon- 
struktorskij Inst. Ehnergotekhniki, Moscow (Russian Federation). 
1992. 70p. (in Russian). Order Number DE94619627. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The main results of the 25-year operation of the IVV-2M re- 
search materials testing reactor are briefly summarized. The 
pool-type reactor core has the fast neutron fluxes up to 2x10" 
neutron/(cm®xs). The reactor is used for constructive materials 
testing, studies into the WWER fuel element serviceability, collect- 
ing the data for inherent safety reactor development, as well as for 
simulation of emergency conditions typical for accidents with reac- 
tivity insertions and primary coolant circuit fast ruptures. 


15357 (JAERI-M—93-016, pp. 125-135) Present status of 
post-irradiation examinations on fuel in JMTR Hot Laboratory. 
Nakagawa, T. (Japan Atomic Energy Research Inst., Oarai, Ibaraki 
(Japan). Oarai Research Establishment); Ohsawa, K.; Sozawa, S.; 
Kawamata, K.; Satoh, H.; Oyamada, R. Japan Atomic Energy Re- 
search Inst., Tokyo (Japan). Feb 1993. (CONF-9211283-: 
JAERI-KAERI joint seminar on post irradiation examination, Oarai 
(Japan), 9-10 Nov 1992). In Proceedings of the JAERI-KAERI joint 
seminar on post irradiation examination. 298p. Order Number 
DE94727631. Source: OSTI; NTIS; INIS. 

The JMTR Hot Laboratory facility has been operated since 1971, 
and used to examine various kinds of post-irradiation examinations 
(PIEs) on fuels and materials mainly irradiated in the JMTR. PIEs 
on fuel specimens are carried out in concrete cells with microscope 
lead cells attached, consisting of eight concrete cells and four lead 
cells. The current main PIEs carried out in the cells are as follows: 
PIEs on LWR fuels base-irradiated in the JMTR to be subjected to 
the NSRR (Nuclear Safety Research Reactor, located at JAERI- 
Tokai) experiments to study fuel behavior under reactivity-initiated 
accident conditions. PIEs on LWR fuels with gadolinium as burn- 
able poison to extend burn-up of fuels and to flatten power 
distribution in LWR core. In addition, re-capsuling of and re- 
instrumentation to fuel rods irradiated in a BWR for power ramping 
tests using the BOCA (BOiling water CApsule) facility to study 
BWR fuel behavior under power changing conditions at normal op- 
eration are being carried out actively in the concrete cells. This 
paper describes the current main activities made in the concrete 
cells with the microscope lead cells attached. (author). 


15358 (JAERI-M—93-181) Reactor Engineering Department 
annual report: April 1, 1992 - March 31, 1993. Japan Atomic En- 
ergy Research Inst., Tokyo (Japan). Sep 1993. 257p. Order 
Number DE94753252. Source: OSTI; NTIS; INIS. 

This report summarizes the research and development activities 
in the Department of Reactor Engineering during the fiscal year of 
1992 (April 1, 1992-March 31, 1993). The major Department's 
programs promoted in the year are the assessment of the high con- 
version light water reactor, the design activities of advanced reactor 
system and development of a high energy proton linear accelerator 
for the engineering applications including TRU incineration. Other 
major tasks of the Department are various basic researches on the 
nuclear data and group constants, the developments of theoretical 
methods and codes, the reactor physics experiments and their 
analyses, fusion neutronics, radiation shielding, reactor instrumen- 
tation, reactor control/diagnosis, thermohydraulics and technology 
developments related to the reactor physics facilities. The coopera- 
tive works to JAERI’s major projects such as the high temperature 
gas cooled reactor or the fusion reactor and to PNC’s fast reactor 
project were also progressed. The activities of the Research Com- 
mittee on Reactor Physics are also summarized. (author). 


15359 (JAERI-M-93-197) Eddy current testing on struc- 
tures of nuclear-grade IG-110 graphite for acceptance test in 
HTTR. Ishihara, Masahiro (Japan Atomic Energy Research Inst., 
Oarai, Ibaraki (Japan). Oarai Research Establishment); Saikusa, 
Akio; lyoku, Tatsuo. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Sep 1993. 49p. (in Japanese). Order Number 
DE94753258. Source: OSTI; NTIS; INIS. 

Core and core support graphite structures in the HTTR are 
mainly made of IG-110 graphite which is fine-grained isotropic and 
nuclear-grade. Nondestructive inspection with eddy current testing 
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is planned to be applied to these graphite structures. Eddy current 
testing is widely applied to metallic structures and its testing 
method has been already established. On the other hand, the 
characteristics of graphite are quite different in micro-structure from 
these of metals. Therefore, the eddy current testing method pro- 
vided for metallic structures can not be applied directly to graphite 
structures. Thus the eddy current testing method and condition 
were established for the graphite structures made of IG-110 
graphite. (author). 


15360 (JAERI-M—93-252) Eddy current testing on struc 
tures of nuclear-grade PGX graphite for acceptance test in 
HTTR. Ishihara, Masahiro (Japan Atomic Energy Research Inst., 
Oarai, Ibaraki (Japan). Oarai Research Establishment); Saikusa, 
Akio; lyoku, Tatsuo; Shiozawa, Shusaku; Ooka, Norikazu; Kambe, 
Mamoru; Takahashi, Masaaki. Japan Atomic Energy Research 
inst., Tokyo (Japan). Jan 1994. 44p. (In Japanese). Order Number 
DE94753463. Source: OSTI; NTIS; INIS. 

Acceptance test with eddy current testing is planned to be ap- 
plied to the core support graphite structures made of PGX 
graphite, nuclear-grade near-isotropic graphite, in the HTTR. The 
eddy current testing widely applied to metallic components is not 
applicable to porous graphite materials due to different characteris- 
tics compared with metallic ones. Hence, the eddy current testing 
method for the fine-grained, nuclear-grade IG-110 graphite had 
been established. However, this method is also not applicable to 
the PGX graphite owing to the different flaw detectability because 
the PGX consists of larger grains and pores than the IG-110. 
Therefore the eddy current testing method and condition for the 
PGX graphite were established on the bases of the experimental 
investigation. (author). 


15361 (KURRI-TR-378) The proceedings of 1993-workshop 
on ‘development and application of facilities for low tempera- 
ture irradiation as well as controlled irradiation’. Kuramoto, 
Eiichi (Kyushu Univ., Kasuga, Fukuoka (Japan). Research Inst. for 
Applied Mechanics); Okada, Moritami (eds.). Kyoto Univ., Kuma- 
tori, Osaka (Japan). Research Reactor Inst. Mar 1993. 1142p. (in 
Japanese). (CONF-9302168—: 1993-workshop on development and 
application of facilities for low temperature as well as controlled ir- 
radiation, Kumatori (Japan), 23-24 Feb 1993). Order Number 
DE94753225. Source: OSTI; NTIS; INIS. 

This is the proceedings of 1992-workshop of the working group 
on ’Development and Application of Facilities for Low Temperature 
irradiation as well as Controlled Irradiation’ held at the Research 
Reactor Institute of Kyoto University on February 23 and 24, 1993. 
In this workshop until now, studies on irradiation effects in many 
materials irradiated at lower and higher temperatures have been 
reported. It has been clearly defined that a careful choice of irradi- 
ation conditions is most important. At the present time, a setting 
plan of exactly controlled irradiation facility, which is able to irradi- 
ate with higher temperatures, is in progress. On the other hand, a 
pian of vertical low temperature irradiation facility has not yet been 
performed for lack of funds. In last year, a middle scale plan of low 
temperature irradiation facility, which is possible to irradiate a fast- 
neutron dose above 101” n/cm? at about 5K, was proposed in this 
workshop. In this proceedings, the advanced facility is required to 
construct to the KUR as soon as possible by many of the work- 
shop members. (author). 


15362 (LA-UR-94-144) The Omega West Reactor: Design 
basis and physics measurements. Andrade, A.; Ayers, T.A. Los 
Alamos National Lab., NM (United States). [1994]. 10p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-940407—6: Topical meeting on advances in 
reactor physics, Knoxville, TN (United States), 11-14 Apr 1994). 
Order Number DE94006244. Source: OSTI; NTIS; INIS; GPO Dep. 

The Omega West Reactor (OWR) has been operated by the Los 
Alamos National Laboratory without accident or major operational 
incident since August, 1956. The OWR is, perhaps, one of the few 
remaining US reactors that was not built to a set of standards but 
was designed to the experience base of several reactors that had 
been operated during the late 1940's and early 1950's. In addition, 
physics parameters were measured during its lifetime in somewhat 
unusual but innovative ways. The design approach and physics 
measurements are summarized in this report. 
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15363 (ORNL/TM-12397) Advanced neutron source reactor 
thermal-hydraulic test loop facility description. Felde, D.K.; Far- 
quharson, G.; Hardy, J.H.; King, J.F.; McFee, M.T.; Montgomery, 
B.H.; Pawel, R.E.; Power, B.H.; Shourbaji, A.A.; Siman-Tov, M.; 
Wood, R.J.; Yoder, G.L. Oak Ridge National Lab., TN (United 
States). Feb 1994. 26p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE94009499. Source: OSTI; NTIS; GPO Dep. 

The Thermal-Hydraulic Test Loop (THTL) is a facility for experi- 
ments constructed to support the development of the Advanced 
Neutron Source Reactor (ANSR) at Oak Ridge National Laboratory. 
The ANSR is both cooled and moderated by heavy water and uses 
uranium silicide fuel. The core is composed of two coaxial fuel- 
element annuli, each of different diameter. There are 684 parallel 
aluminum-clad fuel plates (252 in the inner-lower core and 432 in 
the outer-upper core) arranged in an involute geometry that effec- 
tively creates an array of thin rectangular flow channels. Both the 
fuel plates and the coolant channels are 1.27 mm thick, with a span 
of 87 mm (lower core), 70 mm (upper core), and 507-mm heated 
length. The coolant flows vertically upwards at a mass flux of 27 
Mg/m?s (inlet velocity of 25 m/s) with an inlet temperature of 45°C 
and inlet pressure of 3.2 MPa. The average and peak heat fluxes 
are approximately 6 and 12 MW/m?, respectively. The availability 
of experimental data for both flow excursion (FE) and true critical 
heat flux (CHF) at the conditions applicable to the ANSR is very 
limited. The THTL was designed and built to simulate a full-length 
coolant subchannel of the core, allowing experimental determina- 
tion of thermal limits under the expected ANSR thermal-hydraulic 
conditions. For these experimental studies, the involute-shaped fuel 
plates of the ANSR core with the narrow 1.27-mm flow gap are 
represented by a narrow rectangular channel. Tests in the THTL 
will provide both single- and two-phase thermal-hydraulic informa- 
tion. The specific phenomena that are to be examined are (1) 
single-phase heat-transfer coefficients and friction factors, (2) the 
point of incipient boiling, (3) nucleate boiling heat-transfer coeffi- 
cients, (4) two-phase pressure-drop characteristics in the nucleate 
boiling regime, (5) flow instability limits, and (6) CHF limits. 


15364 (ORNL/TM-12511) The DOS 1 neutron dosimetry ex- 
periment at the HB-4-A key 7 surveillance site on the HFIR 
pressure vessel. Farrell, K. (and others); Kam, F.B.; Baldwin, C.A. 
Oak Ridge National Lab., TN (United States). Jan 1994. 47p. 
Sponsored by USDOE, Washington, DC (United States);Nuclear 
Regulatory Commission, Washington, DC (United States). DOE 
Contract ACO5-840R21400. Order Number DE94007719. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A comprehensive neutron dosimetry experiment was made at 
one of the prime surveillance sites at the High Fiux Isotope Reac- 
tor (HFIR) pressure vessel to aid radiation embrittlement studies of 
the vessel and to benchmark neutron transport calculations. The 
thermal neutron flux at the key 7, position 5 site was found, from 
measurements of radioactivation of four cobalt wires and four silver 
wires, to be 2.4 x 10' n.m-*.s—'. The thermal flux derived from 
two helium accumulation monitors was 2.3 x 10'* n-m-@-—1. The 
thermal flux estimated by neutron transport calculations was 3.7 x 
10'? n-m-®s—'. The fast flux, >1 MeV, determined from two nickel 
activation wires, was 1.5 x 101 n-m-*-s—', in keeping with val- 
ues obtained earlier from stainless steel surveillance monitors and 
with a computed value of 1.2 x 10'° n-m-?.—'. The fast fluxes 
given by two reaction-product-type monitors, neptunium-237 and 
beryllium, were 2.6 x 10'S n-m-*-s —' and 2.2 x 10’? n-m-*s-", 
respectively. Follow-up experiments indicate that these latter high 
values of fast flux are reproducible but are false; they are due to 
the creation of greater levels of reaction products by photonuciear 
events induced by an exceptionally high ratio of gamma flux to fast 
neutron flux at the vessel. 


15365 (ORNL/TM-12649) Evaluation of secondary coolant 
control design alternatives and their effects on heat removal 
performance. Khayat, M.I.; Anderson, J.; Battle, R.; March-Leuba, 
J. Oak Ridge National Lab., TN (United States). Mar 1994. 25p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. Order Number DE94009498. Source: 
OSTI; NTIS; GPO Dep. 





This report documents a series of calculations that evaluate the 
performance of the core-inlet temperature controller under different 
transient conditions and design options. The present analyses 
show that the core-inlet temperature can be controlled at ~45°C 
under all transient conditions analyzed using the controller design 
described in the conceptual design report, which includes variable- 
speed secondary coolant pumps and variable-speed cooling tower 
fans. This study also shows that a constant-speed secondary pump 
would be sufficient to maintain core-inlet temperature <45°C if this 
temperature is allowed to drop below the set point during some de- 
manding transients, such as normal startup. The use of secondary 
loop hot coolant to warm the reactor building was also evaluated; 
however, optimization of the secondary hot-leg temperature can 
only be achieved by trading off control of the primary side core- 
inlet temperature. 


15366 (SR/H-681) Minutes of SRP Corrosion Committee 
meeting April 1, 1965. Nemeth, S.R. Du Pont de Nemours (E.1.) 
and Co., Wilmington, DE (United States). Atomic Energy Div. 5 Apr 
1965. 5p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO9-76SR00001. Order Number DE94008152. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The following subjects were discussed: P-Area inspection, corro- 
sion deposition loop in K area for testing samples, reactor tiebolt 
inspection, heat exchanger staybolts, bristle cleanup, heat ex- 
changer leaks under inner tube sheets, nondest. testing of tubes, 
carbon filter corrosion, Mark VI-B cladding corrosion, clay pipe 
corrosion, centrifugal contactor shaft problem, Ti in waste evapora- 
tors, stainless steel specifications. 


15367 (SR/H-686) Savannah River Plant procurement of 
304L evaluated stainless steel. Trapnell, F.H. Du Pont de 
Nemours (E.|.) and Co., Wilmington, DE (United States). Engineer- 
ing Dept. 30 Aug 1965. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO9-76SR00001. Order Num- 
ber DE94008389. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

As outlined in the writer's memorandum of July 1, we have made 
a survey to assess the effect of adopting SRP Standard and Speci- 
fication DP30L-208-W-104, dated May 11, 1995, for construction 
projects performed in whole or in part by the Engineering Depart- 
ment. Attached are copies of comments on the subject. With 
approximately 85% of all stainless steel orders not requiring evalu- 
ated material, it is expected that it will continue to be necessary to 
make exceptions, for most orders, in the interest of reasonable and 
predictable project schedules or other considerations. Thus there 
will continue to be a steady flow of non-evaluated material onto the 
plant and non-evaluated left-overs on the site. It is our opinion that 
it is better to clearly single out those applications where 304L eval- 
uated stainless steel is really needed and treat them with all the 
special attention that they deserve. Also, to maintain a separate 
and carefully controlled stock of material which may be used in 
critical services and by administrative procedure, see to it that 
these and only these are used in the critical services. 


15368 (SR/H-688) Procurement of stainless steel: Minutes 
of SRP corrosion subcommittee meeting, October 10, 1965. 
DeLong, W.B. Du Pont de Nemours (E./.) and Co., Wilmington, DE 
(United States). Explosives Dept. 15 Oct 1965. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
76SR00001. Order Number DE94008391. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This meeting was called to develop principles and specifications 
that might be used by both the Engineering Department and the 
Plant for the purchase and application of Type 304L stainless steel 
at SRP. The following objective was agreed upon as the basis for 
future purchase and application of stainless steel at SRP Type 
304L stainless steel, “corrosion evaluated,” will be used in the fab- 
rication or repair of all equipment for handling the primary process 
streams at SRP in which the steel components are incorporated by 
welding or are heated into the sensitizing temperature range with- 
out subsequent annealing. The various stores inventory “Captions” 
in which stainless steel items appear were individually examined 
and compromises were established, consistent with the above ob- 
jective, for the numerous categories handled. The specific cases 
involved are given below. The SRP Clerical Department will be 
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responsible for implementing the proposed changes in stores in- 
ventories. E. A. Rachal will be responsible for incorporating the 
above into DPSOL-208-W-104 (Revised). The Engineering Depart- 
ment Design Division will be responsible for applying this principle 
to such equipment fabrication or repair as is assigned to them. 
Specification 4498 will be used for the purchase and testing of 
Type 304L stainless steel for SRP. DeLong and Landrum will be 
responsible for bringing it up to date. 


15369 (SRT-CMA-93-0058) Revalidation studies of Mark 16 
experiments: J70. Lee, S.Y. Westinghouse Savannah River Co., 
Aiken, SC (United States). 25 Oct 1993. 29p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE94009532. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The MGBS-TGAL combination of the J70 criticality modules was 
validated for Mark 16 lattices by H. K. Clark as reported in DPST- 
83-1025. Unfortunately, the records of the calculations reported can 
not be retrieved and the descriptions of the modeling used are not 
fully provided in DPST-83-1025. The report does not describe in 
detail how to model the experiments and how to set up the input. 
The computer output for the cases reported in the memorandum 
can not be located in files. The MGBS-TGAL calculations reported 
in DPST-83-1025 have been independently reperformed to provide 
retrievable record copies of the calculations, to provide a detailed 
description and discussion of the methodology used, and to serve 
as a training exercise for a novice criticality safety engineer. The 
current results reproduce Clark’s reported results to within about 
0.01% or better. A procedure to perform these and similar calcula- 
tions is given in this report, with explanation of the methodology 
choices provided. Copies of the computer output have been made 
via microfiche and will be maintained in APG files. 


15370 (WSRC-MS—94-075) Static analysis of a piping sys- 
tem with elbows. Bryan, B.J. Westinghouse Savannah River Co., 
Aiken, SC (United States). [1994]. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-89SR18035. 
(CONF-940613-1: Pressure vessel and piping conference, Min- 
neapolis, MN (United States), 19-23 Jun 1994). Order Number 
DE94007185. Source: OSTI; NTIS; INIS; GPO Dep. 

Vibration tests of elbows to failure were performed in Japan in 
the early 1970s. The piping system included two elbows and an 
eccentric mass. Tests were run both pressurized and unpressur- 
ized. This report documents a static analysis of the piping system 
in which the elbows are subjected to out of plane bending. The ef- 
fects of internal pressure and material plasticity are investigated. 


15371 (WSRC-TR-93-100-11) Savannah River Technology 
Center monthly report, November 1993. Ferrell, J.M. Westing- 
house Savannah River Co., Aiken, SC (United States). Nov 1993. 
20p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC09-89SR18035. Order Number DE94009539. Source: 
OSTI; NTIS; GPO Dep. 

This paper contains brief summaries of work in the following five 
areas: (1) Tritium: Single bed loading status; Replacement Tritium 
Facility (RTF) technical issues tracking; RTF thermal cycling ab- 
sorption process support; Metal hydride composites; and Effects of 
H» isotopes on welded steels; (2) Separations: Optimization study; 
Tank 9.6 and 9.8 solution evaporation studies; F-Canyon and FB- 
Line restart issues; Hydrogen generation in Fb-Line process hold 
tanks; and Fb-Line basis for interim operation; (3) Environmental: 
Groundwater modeling; Microbiology support; Analysis of samples 
from old F-area seepage basin; Electrokinetic migration; List of 
constituents of concern for metallurgical laboratory seepage basin; 
TNX groundwater treatability study support; Silver saddles; 
CRADA; Magnetic-separation demonstration support; Six phase 
heating; lon trap mass spectrometer development; and Mobile 
bioreactor system; (4) Waste management: WSRC and Westing- 
house Hanford Company pump development program; High-level 
waste vitrification government owned company operated meeting; 
High-level waste simulation package; Initial screening of site waste 
for vitrification; and Offgas components test facility startup; (5) 
General: SRTC basis for interim operation; Project management 
integration and costing system implementation within SRTC; Ship- 
ping container recertification; Update to materials consultation 
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operating procedure; Material evaluation support for 484-D boiler 
refurbishment; and Welding irradiated stainless steel. 


15372 (WSRC-TR-93-262) Savannah River Site generic 
data base development. Blanton, C.H.; Eide, S.A. Westinghouse 
Savannah River Co., Aiken, SC (United States). 30 Jun 1993. 
198p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-89SR18035. Order Number DE94009100. 
Source: OSTI; NTIS; GPO Dep. 

This report describes the results of a project to improve the 
generic component failure data base for the Savannah River Site 
(SRS). A representative list of components and failure modes for 
SRS risk models was generated by reviewing existing safety analy- 
ses and component failure data bases and from suggestions from 
SRS safety analysts. Then sources of data or failure rate estimates 
were identified and reviewed for applicability. A major source of in- 
formation was the Nuclear Computerized Library for Assessing 
Reactor Reliability, or NUCLARR. This source includes an exten- 
sive collection of failure data and failure rate estimates for 
commercial nuclear power plants. A recent Idaho National Engi- 
neering Laboratory report on failure data from the Idaho Chemical 
Processing Plant was also reviewed. From these and other recent 
sources, failure data and failure rate estimates were collected for 
the components and failure modes of interest. This information was 
aggregated to obtain a recommended generic failure rate distribu- 
tion (mean and error factor) for each component failure mode. 


15373 (WSRC-TR-93-617-Pt.1) The effect of spacer ribs on 
Ledinegg type flow instabilities: Part 1. Coutts, D.A. Westing- 
house Savannah River Co., Aiken, SC (United States). Nov 1993. 
293p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-89SR18035. Order Number DE94009264. 
Source: OSTI; NTIS; GPO Dep. 

An experimental program has been completed which evaluated 
the effect of a flow obstruction in a heated channel on the onset of 
flow instability (OF!) for low pressure water. The test channel was 
rectangular (80 x 3 mm), heated on one surface, and equipped 
with viewports. Tests were conducted in a flow controlled mode at 
heat fluxes of 380 kW/m, and 610 kW/m®. Direct comparisons 
were made between the demand curve minimum for the unob- 
structed channel and a channel! equipped with a 2.07 mm wide rib 
that was parallel to the flow and in contact with the heated surface. 
Data at OF! is presented in the nondimensional terms of Qrati. (ra- 
tio of heat flux applied to heat flux required to achieve saturated 
liquid conditions at the exit), and the local Stanton number at the 
channel exit for each channel arrangement. The Q,a4. and Stanton 
number values for the unobstructed channel and the rib equipped 
channel are then compared to produce an estimate of the rib 
effect. The experimental measurement uncertainties were propa- 
gated for these resultants. For the tested arrangement the Qyatio at 
OF! for a channel with a longitudinal spacer rib was 81 + 2 per- 
cent of the Qrati. at OF! for a channel with no rib present. The 
spacer rib Stanton number at OFI was 49 + 5 percent of the Stan- 
ton number with no rib present. 


15374 (WSRC-TR-93-617-Pt.2) The effect of spacer ribs on 
Ledinegg type flow instabilities: Part 2. Coutts, D.A. Westing- 
house Savannah River Co., Aiken, SC (United States). Nov 1993. 
103p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO9-89SR18035. Order Number DE94009265. 
Source: OSTI; NTIS; GPO Dep. 

This document (Part 2) provides a detailed description of the in- 
strument calibration efforts, and supporting documentation. It is a 
companion document with WSRC-TR-92-617, The Effect of Spacer 
Ribs on Ledinegg Type Flow Instabilities, Part 1. Measurements 
used during this test program included volumetric flow, local pres- 
sure, differential pressure, absolute pressure, heater voltage, 
heater current, heater temperature, and fluid temperature. This ap- 


pendix presents the methods used to develop the engineering unit 
transformation equations. 


15375 (Y/DV-1313) Preliminary design concept of a sub- 
critical reactor using available resources. Churnetski, E.L. (Oak 
Ridge Y-12 Plant, TN (United States)); Hoyny, V.; Chaudhuri, B.R.; 
Taprantzis, A.; Yavas, A. Oak Ridge Y-12 Plant, TN (United 
States). [1993]. 46p. Sponsored by USDOE, Washington, DC 
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(United States). DOE Contract AC05-840S21400. Order Number 
DE94010042. Source: OSTI; NTIS; INIS; GPO Dep. 

Term paper for Course 471 submitted to the University of Ten- 
nessee, Nuclear Engineering Department, Knoxville, Tennessee. 

During the Fall 1993 semester, a project was initiated within the 
Nuclear Engineering Department of the University of Tennessee 
with the objective of developing a design for a subcritical reactor 
with maximized multiplication factor using materials currently avail- 
able. Such a device, if constructed, would serve as a teaching tool 
for the Department of Nuclear Engineering. Design work was con- 
ducted as a large number of computer calculations, with trial pile 
configurations based on fundamental nuclear engineering princi- 
ples, in an effort to maximize multiplication factor through fuel 
element geometry, moderator type, fissile/moderator ratio, and re- 
flector character. The principal objective of the design group for the 
early phase of this project was to present several possible “base- 
line” reactor designs and identify directions for improvements. For 
the sake of calculational ease, the cores analyzes to date have 
been of nearly cubic shape. The SCALE CSAS25 software which 
runs KENO.Va, a Monte Carlo code, was used for all neutronics 
calculations. The baseline reactors resulting from work to date are 
cuboidal in shape and graphite reflected. Two types of fuel element 
geometries are proposed, a typical triangular pitch rod lattice and 
an arrangement of discrete fuel slugs placed in a lattice corre- 
sponding to body centered cubic packing. The latter arrangement 
provides slightly higher multiplication factors than the former. Cal- 
culations were performed for both graphite and heavy water 
moderation with heavy water moderation producing considerably 
higher multiplication factors, as expected. In general, the maximum 
ke# for the reactors are in the range of 0.5 to 0.9, well subcritical, 
except in the cases of the extreme possible values of fuel assay 
where critical configurations are possible. In these cases, designs 
with reduced fuel loading are recommended to assure a subcritical 
multiplication factor. 
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Refer also to citation(s) 14616, 14847, 15102, 15103, 15114, 
15155, 15156, 15200, 15206, 15210, 15218, 15219, 15224, 15236, 
15244, 15254, 15281, 15285, 15334, 15335, 15336, 15372, 15574, 
15577, 15740, 15811, 15812, 15813, 16457, 16579, 16753 


15376 (ANL/RA/CP-79897) Verification and implications of 
the multiple pin treatment in the SASSYS-1 LMR systems anal- 
ysis code. Dunn, F.E. Argonne National Lab., IL (United States). 
[1994]. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-940402-19: In- 
ternational topical meeting on the safety of advanced reactors, 
Pittsburgh, PA (United States), 18-20 Apr 1994). Order Number 
DE94007630. Source: OSTI; NTIS; INIS; GPO Dep. 

As part of a program to obtain realistic, as opposed to exces- 
sively conservative, analysis of reactor transients, a multiple pin 
treatment for the analysis of intra-subassembly thermal hydraulics 
has been included in the SASSYS-1 liquid metal reactor systems 
analysis code. This new treatment has made possible a whole new 
level of verification for the code. The code can now predict the 
steady-state and transient responses of individual thermocouples 
within instrumented subassemlies in a reactor, rather than just pre- 
dicting average temperatures for a subassembly. Very good 
agreement has been achieved between code predictions and the 
experimental measurements of steady-state and transient tempera- 
tures and flow rates in the Shutdown Heat Removal Tests in the 
EBR-Il Reactor. Detailed multiple pin calculations for blanket sub- 
assemblies in the EBR-Il reactor demonstrate that the actual 
steady-state and transient peak temperatures in these subassem- 


blies are significantly lower than those that would be calculated by 
simpler models. 


15377 (ANL/RA/CP-79955) Advanced LMR safety analysis 
capabilities in the SASSYS-1 and SAS4A computer codes. Ca- 
halan, J.E.; Tentner, A.M.; Morris, E.E. Argonne National Lab., IL 
(United States). [1994]. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
940402-18: International topical meeting on the safety of advanced 





reactors, Pittsburgh, PA (United States), 18-20 Apr 1994). Order 
Number DE94007629. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper provides an overview of recent modeling develop- 
ments in the SAS4A and SASSYS-1 computer codes. The paper 
focuses on both phenomenological model descriptions for new ther- 
mal, hydraulic, and mechanical modules, and on new applications. 


15378 (ANL/RERTR/TM-—13, pp. 48-65) IAEA activities in 
research reactor safety. Byszewski, W. (international Atomic En- 
ergy Agency, Vienna (Australia)). Argonne National Lab., IL (United 
States). Jul 1993. (CONF-8809221—: International meeting on re- 
duced enrichment for research and test reactors (RERTR), San 
Diego, CA (United States), 18-24 Sep 1988). In Proceedings of the 
1988 Intemational Meeting on Reduced Enrichment for Research 
and Test Reactors. 468p. Order Number DE94006262. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The paper presents activities of the IAEA in two areas of re- 
search reactor safety; safety inspections to research reactors and 
development of safety standards. Safety inspections are performed 
mainly to countries under Agency sponsored projects, but also on 
request to other Member States. The paper first presents the 
scope and objectives of the inspection. Secondly, the Agency pro- 
gramme of Safety Standards development is described. 


15379 (ANL/RERTR/TM-13, pp. 375-392) Preliminary safety 
analysis for JMTR core conversion to LEU fuel. Sakurai, Fumio 
(Japan Atomic Energy Research Institute, Ibaraki (Japan)); Ishit- 
suka, Etsuo; Ando, Hiroei; Saito, Minoru; Oyamada, Rokuro. 
Argonne National Lab., IL (United States). Jul 1993. (CONF- 
8809221—: International meeting on reduced enrichment for 
research and test reactors (RERTR), San Diego, CA (United 
States), 18-24 Sep 1988). In Proceedings of the 1988 International 
Meeting on Reduced Enrichment for Research and Test Reactors. 
468p. Order Number DE94006262. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Japan Materials Testing reactor (JMTR, SOMWt) has been suc- 
cessfully operated with the MEU (45% enriched uranium) fuel since 
July 1986. The effort is still continued to convert the core from 
MEU to LEU fuel. The safety assessment in the application for the 
JMTR core conversion to LEU fuel is being allover revised based 
on light water power reactor (LWR)-base criteria. This paper pro- 
vides the analyses carried out for the three of the design basis 
events; loss of A-C power, primary and secondary coolant pump 
shaft seizures. The analyses predicted that those design basis 
events can meet the design basis criteria defined based on the cri- 
teria of the LWR and the characteristics of research reactor. 


15380 (BfS-KT—1/92) Second expert discussion on the 
BMU/BIS concept of man-machine interaction in nuclear 
power plants. Gersinska, R. (ed.); Hennig, R. (ed.); Kociok, B. 
(ed.). Bundesamt fuer Strahlenschutz, Salzgitter (Germany). Fach- 
bereich Kerntechnische Sicherheit. Apr 1992. 151p. (in German). 
(CONF-9203299-: 2. expert discussion on the BMU/BfS concept of 
man-machine interaction in nuclear power plants, Salzgitter (Ger- 
many), 5-6 Mar 1992). Order Number DE94758810. Source: OST]; 
NTIS (US Sales Only); INIS. 

The purpose of this meeting was to assess the need for further 
research on the impact of human factors. As a result, the following 
topics were defined as future research projects: Technical require- 
ments on the interface man-machine during the operation of nuclear 
power plants; technical, organizational and personal requirements 
during service, maintenance and repair in nuclear power plants; 
technical, organizational and personel requirements for accident 
management. For the examination of these key subjects detailled 
performance criteria were set up by the BFS. (orig/DG) 


15381 (BfS-KT-1/92, pp. 45-56) Experiences and findings 
from the operators’ point of view. Gerdes, P. (Hamburgische 
Electricitaets-Werke AG, Hamburg (Germany)). Bundesamt fuer 
Strahlenschutz, Salzgitter (Germany). Fachbereich Kerntechnische 
Sicherheit. Apr 1992. 151p. (in German). (CONF-9203299-: 2. 
expert discussion on the BMU/BfS concept of man-machine inter- 
action in nuclear power plants, Salzgitter (Germany), 5-6 Mar 
1992). In Second expert discussion on the BMU/BfS concept of 
man-machine interaction in nuclear power plants. Order Number 
DE94758810. Source: OSTI; NTIS (US Sales Only); INIS. 
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Many years of operating experiene with operational and informa- 
tion requirements in power plant e operators’ point of view. Many 
years of operating experience wiontrol rooms show that there is no 
fundamental need for ation related to ergonomit control rooms 
show that improvements. (orig.) 


15382 (BfS-KT—1/92, pp. 57-64) Requirements of the devel- 
opment of a PWR control room with display screen. Hessler, 
C. (Siemens/KWU R242, Erlangen (Germany)). Bundesamt fuer 
Strahlenschutz, Salzgitter (Germany). Fachbereich Kerntechnische 
Sicherheit. Apr 1992. 151p. (in German). (CONF-9203299-: 2. 
expert discussion on the BMU/BfS concept of man-machine inter- 
action in nuclear power plants, Salzgitter (Germany), 5-6 Mar 
1992). In Second expert discussion on the BMU/BfS concept of 
man-machine interaction in nuclear power plants. Order Number 
DE94758810. Source: OSTI; NTIS (US Sales Only); INIS. 

The starting point for this development are previous require- 
ments, in particular those of saftey-relevant automation (30-minute 
criterion for emergency measures), accident instrumentation, safety 
alarms, and automation of process control tasks (control, monitor- 
ing, signalling..). From these requirements the proved, practically 
100% conventionally instrumented control rooms have resulted. 
Now the development of digital control systems is to be taken into 
account in order to benefit from the advantages of computer-aided 
display screen systems. On this basis, and based on new develop- 
ments, a concept for a display control room for nuclear power 
plants is developed. (orig/DG) 


15383 (BfS-KT—1/92, pp. 67-79) Technical, organizational 
and personnekFrelated requirements of maintenance and re- 
pair, and of facility modifications in nuclear power plants: 
Synoptic paper. Becker, G. (TUEV Rheinland, Koeln (Germany)). 
Bundesamt fuer Strahlenschutz, Salzgitter (Germany). Fachbereich 
Kerntechnische Sicherheit. Apr 1992. 151p. (In German). (CONF- 
9203299-: 2. expert discussion on the BMU/BfS concept of 
man-machine interaction in nuclear power plants, Salzgitter (Ger- 
many), 5-6 Mar 1992). In Second expert discussion on the BMU/ 
BfS concept of man-machine interaction in nuclear power plants. 
Order Number DE94758810. Source: OSTI; NTIS (US Sales Only); 
INIS. 

An important area in a nuclear power plant, where human fac- 
tors are of great consequence, is maintenance. An attempt is 
made to provide an insight into what has been done in this sector, 
and why this is a topic which should be dealt with from the angle 
of human factors. (orig./DG) 


15384 (BfS-KT—1/92, pp. 80-83) Experiences and findings 
from the operators’ point of view. Dittmar, H. (Gemein- 
schaftskernkraftwerk Grohnde, Emmerthal (Germany)). Bundesamt 
fuer Strahlenschutz, Salzgitter (Germany). Fachbereich Kerntech- 
nische Sicherheit. Apr 1992. 151p. (in German). (CONF-9203299-: 
2. expert discussion on the BMU/BfS concept of man-machine in- 
teraction in nuclear power plants, Salzgitter (Germany), 5-6 Mar 
1992). In Second expert discussion on the BMU/BfS concept of 
man-machine interaction in nuclear power plants. Order Number 
DE94758810. Source: OSTI; NTIS (US Sales Only); INIS. 

Maintenance and modification of electric, instrumentation and 
control, and engineering components as well as of building struc- 
tures are indispensable for the safe and economical operation of 
any plant, and therefore also of nuclear power plants. Since for 
maintenance processes certain in-plant organizational and person- 
nel requirements have to be fulfilled, regulatory guides and rules as 
well as assembly instructions observed, and since in most cases 
several technical sectors are involved in one process, the "mainte- 
nance regulations” as the first chapter of operating regulations form 
the basis for approaching and performing such tasks. (orig.) 


15385 (BfS-KT—1/92, pp. 87-96) Introduction of the working 
program ‘Studies of safety reserves of nuclear power plants in 
the case of beyond-design-basis event trees’. Beraha, D. 
(Gesellschaft fuer Reaktorsicherheit, Garching (Germany). 
Forschungsgelaende). Bundesamt fuer Strahlenschutz, Salzgitter 
(Germany). Fachbereich Kerntechnische Sicherheit. Apr 1992. 
151p. (In German). (CONF-9203299-—: 2. expert discussion on the 
BMU/BfS concept of man-machine interaction in nuclear power 
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plants, Salzgitter (Germany), 5-6 Mar 1992). In Second expert dis- 
cussion on the BMU/BfS concept of man-machine interaction in 
nuclear power plants. Order Number DE94758810. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Among the human-factor-relevant field of activities is the evalua- 
tion of emergency procedures and the training of emergency 
measures. The second step covers the evaluation of procedures 
using analysis simulator and test control room. These instruments 
are dealt with. The testing of in-plant emergency measures using 
the PWR-3 training simulator (under the previous project an emer- 
gency exercise had been performed there) is briefly touched. (orig./ 
DG) 


15386 (BfS-KT—1/92, pp. 97-108) Experiences and findings 
from the operators’ point of view ‘Emergency protection train- 
ing’. Grauf, E. (Gemeinschaftskernkraftwerk Neckar GmbH, 
Neckarwestheim (Germany)). Bundesamt fuer Strahlenschutz, 
Salzgitter (Germany). Fachbereich Kerntechnische Sicherheit. Apr 
1992. 151p. (In German). (CONF-9203299-: 2. expert discussion 
on the BMU/BfS concept of man-machine interaction in nuclear 
power plants, Salzgitter (Germany), 5-6 Mar 1992). In Second 
expert discussion on the BMU/BfS concept of man-machine inter- 
action in nuclear power plants. Order Number DE94758810. 
Source: OSTI; NTIS (US Sales Only); INIS. 

To exercise in-plant emergency measures, under special mar- 
ginal conditions, proves to be as useful and necessary as the 
training of design basis accidents. The strating phase which is par- 
ticularly difficult for shift personnel, because it is labour-intensive, 
has to be exercised and considered with special attention and 
close to reality. That is the only way to detect weak spots and to 
get rid of them if necessary also in hardware installations, by 
well-aimed measures, such as modification of organizational se- 
quences, optimization of emergency procedures. (orig.) 


15387 (BfS-KT—1/92, pp. 109-124) Emergency measures 


and their application strategy from the operators’ point of 
view. Hartel, W. (Hamburgische Electricitaets-Werke AG (HEW), 


Hamburg (Germany)); Reim, W. Bundesamt fuer Strahlenschutz, 
Salzgitter (Germany). Fachbereich Kerntechnische Sicherheit. Apr 
1992. 151p. (In German). (CONF-9203299—: 2. expert discussion 
on the BMU/BfS concept of man-machine interaction in nuclear 
power plants, Salzgitter (Germany), 5-6 Mar 1992). In Second 
expert discussion on the BMU/BfS concept of man-machine inter- 
action in nuclear power plants. Order Number DE94758810. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The efficiency and reliability of safety systems has to be proved 
within the framework of a licencing procedure. The safety systems 
designed according to this concept show a high degree of redun- 
dancy and automation. Thus the effects of technical and human 
errors on the operational safety of plants can be limited to an ad- 
missible degree. This concept also contributes to relieving the 
burden on the operating staff in accidental stress situations, and 
thus counteracts possible spurious action. (orig.) 


15388 (BfS-KT-1/92, pp. 127-141) Technical requirements 
to be met by the man/machine interface during nuclear power 
station operation. Bundesamt fuer Strahlenschutz, Salzgitter (Ger- 
many). Fachbereich Kerntechnische Sicherheit. Apr 1992. 151p. (in 
German). (CONF-9203299-: 2. expert discussion on the BMU/BfS 
concept of man-machine interaction in nuclear power plants, 
Saizgitter (Germany), 5-6 Mar 1992). In Second expert discussion 
on the BMU/BfS concept of man-machine interaction in nuclear 
power plants. Order Number DE94758810. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The safety concept of German nuclear power plants excludes 
accidents endangering man and the environment. However, it turns 
out that the technical failure of components and systems is re- 
duced by continuous development of technology and its translation 
into the plants. Consequently, technical faults produced by human 
factors account for a relatively growing share. Further development 
of the safety of nuclear power plants requires, in addition to an im- 
proved technology, also continuous work on requirements and 
measures to guarantee the indispensable human efficiency contri- 
bution. Such conribution is determined by technical, organizational 
and personnel-related human factors. (orig/DG) 


184 ERA Vol. 19, No. 6 


15389 (BNL-60252) Modified floor response spectra for 
the Brookhaven National Laboratory High Flux Beam Reactor 
(HFBR). Morante, R.J.; Skonieczny, J. Brookhaven National Lab., 
Upton, NY (United States). Mar 1994. 45p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
Order Number DE94009934. Source: OSTI; NTIS; INIS; GPO Dep. 

This report documents the modified floor response spectra that 
will be used for future seismic evaluations of structures, systems, 
and components (SSC’s) within the HFBR and the technical basis 
for the modified floor response spectra. When used within this 
report, the term “current spectra” refers to the 1978 spectra devel- 
oped in BNL Informal Report BNL-26019. 


15390 (BNL-NUREG-49293) Handbook of methods for risk- 
based analysis of Technical Specification requirements. 
Samanta, P.K.; Vesely, W.E. Brookhaven National Lab., Upton, NY 
(United States). [1993]. 11p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract 
AC02-76CH00016. (CONF-931079-19: 21. water reactor safety in- 
formation meeting, Bethesda, MD (United States), 25-27 Oct 1993). 
Order Number DE94007521. Source: OSTI; NTIS; INIS; GPO Dep. 

Technical Specifications (TS) requirements for nuclear power 
plants define the Limiting Conditions for Operation (LCOs) and 
Surveillance Requirements (SRs) to assure safety during operation. 
In general, these requirements were based on deterministic analy- 
sis and engineering judgments. Experiences with plant operation 
indicate that some elements of the requirements are unnecessarily 
restrictive, while others may not be conducive to safety. Improve- 
ments in these requirements are facilitated by the availability of 
plant specific Probabilistic Safety Assessments (PSAs). The use of 
risk and reliability-based methods to improve TS requirements has 
gained wide interest because these methods can: quantitatively 
evaluate the risk impact and justify changes based on objective 
risk arguments. Provide a defensible basis for these requirements 
for regulatory applications. The United States Nuclear Regulatory 
Commission (USNRC) Office of Research is sponsoring research 
to develop systematic risk-based methods to improve various as- 
pects of TS requirements. The handbook of methods, which is 
being prepared, summarizes such risk-based methods. The scope 
of the handbook includes reliability and risk-based methods for 
evaluating allowed outage times (AOTs), action statements requir- 
ing shutdown where shutdown risk may be substantial, surveillance 
test intervals (STIs), defenses against common-cause failures, 
managing plant configurations, and scheduling maintenances. For 
each topic, the handbook summarizes methods of analysis and 
data needs, outlines the insights to be gained, lists additional refer- 
ences, and presents examples of evaluations. 


15391 (BNL-NUREG-60185) The importance of simulation 
facilities for the development of review criteria for advanced 
human system interfaces. O'Hara, J.M. (Brookhaven National 
Lab., Upton, NY (United States). Dept. of Advanced Technology); 
Wachtel, J. Brookhaven National Lab., Upton, NY (United States). 
[1994]. 6p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-940456-14: 1994 Society for Computer Simulation multi- 
conference, San Diego, CA (United States), 11-15 Apr 1994). 
Order Number DE94009077. Source: OSTI; NTIS; INIS; GPO Dep. 

Advanced control room (ACR) concepts are being developed in 
the commercial nuclear industry as part of future reactor designs. 
The ACRs will use advanced human-system interface (HSI) tech- 
nologies that may have significant implications for plant safety in 
that they will affect the operator's overall role (function) in the sys- 
tern, the method of information presentation, the ways in which the 
operator interacts with the system, and the requirements on the 
operator to understand and supervise an increasingly complex sys- 
tem. The U.S. Nuclear Regulatory Commission (NRC) reviews the 
HSI aspects of control rooms to ensure that they are designed to 
good human factors engineering principles and that operator per- 
formance and reliability are appropriately supported to protect 
public health and safety. The NRC is developing guidelines to sup- 
port their review of these advanced designs. As part of this effort, 
a methodology for guidance development was established, and 
topics in need of further research were identified. Simulators of 
various kinds are likely to play important roles in the development 





of review guidelines and in the evaluation of ACRs. This paper de- 
scribes a general approach to review criteria development, and 
discusses the role of simulators in addressing research needs. 


15392 (CONF-940312-48) Risk management at the Oak 
Ridge National Laboratory research reactors. Flanagan, G.F.; 
Linn, M.A.; Proctor, L.D.; Cook, D.H. Oak Ridge National Lab., TN 
(United States). [1994]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From 2. 
Probabilistic safety assessment and management conference 
(PSAM); San Diego, CA (United States); 20-24 Mar 1994. Order 
Number DE94004249. Source: OSTI; NTIS; INIS; GPO Dep. 

in November of 1986, the High Flux Isotope Reactor (HFIR) was 
shut down by Oak Ridge National Laboratory (ORNL) due to a 
concern regarding embrittlement of the reactor vessel. A massive 
review effort was undertaken by ORNL and the Department of En- 
ergy (DOE). This review resulted in an extensive list of analyses 
and design modifications to be completed before restart could take 
place. The review also focused on the improvement of manage- 
ment practices including implementation of several of the Institute 
of Nuclear Power Operations (INPO) requirements. One of the 
early items identified was the need to perform a Probabilistic Risk 
Assessment (PRA) on the reactor. It was decided by ORNL man- 
agement that this PRA would not be just an exercise to assess the 
“bottom” line in order to restart, but would be used to improve the 
overall safety of the reactor, especially since resources (both man- 
power and dollars) were severely limited. The PRA would become 
a basic safety tool to be used instead of a more standard deter- 
ministic approach to safety used in commercial reactor power 
plants. This approach was further reinforced, because the reactor 
was nearly 25 years old at this time, and the design standards and 
regulations had changed significantly since the original design, and 
many of the safety issues could not be addressed by compliance 
to codes and standards. 


15393 (CONF-940436—4) Examples of the use of PSA in 
the design process and to support modifications at two re- 
search reactors. Johnson, D.H. (PLG, Inc., Newport Beach, CA 
(United States)); Bley, D.C.; Lin, J.C.; Ramsey, C.T.; Linn, M.A. 
Oak Ridge National Lab., TN (United States). [1994]. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From 4. international meeting on nuclear ther- 
mal hydraulics, operations and safety; Taipei (Taiwan, Province of 
China); 3-6 Apr 1994. Order Number DE94007225. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Many, if not most, of the world’s commercial nuclear power 
plants have been the subject of plant-specific probabilistic safety 
assessments (PSA). A growing number of other nuclear facilities 
as well as other types of industrial installations have been the fo- 
cus of plant-specific PSAs. Such studies have provided valuable 
information concerning the nature of the risk of the individual facil- 
ity and have been used to identify opportunities to manage that 
risk. This paper explores the risk management activities associated 
with two research reactors in the United States as a demonstration 
of the versatility of the use of PSA to support risk-related decision 
making. 


15394 (DOE/FTR-94004050) Travel to Japan to attend the 
annual workshop on Severe Accident Research (SARJ-93): 
Foreign trip report, October 30-November 3, 1993. Sorrell, S.W. 
USDOE Idaho Operations Office, Idaho Falls, ID (United States). 8 
Dec 1993. 40p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE94004050. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

On November 1-2, 1993, the traveler attended the annual work- 
shop on Severe Accident Research in Japan (SARJ-93), held at 
Toranomon Pastoral in Tokyo, Japan. Lists of the attendees and fi- 
nal agenda are provided. 


15395 (DOE/FTR-94004456) Trip to France to attend the 
OECD Program on Decommissioning: Foreign trip report, Oc- 
tober 25-29, 1993. Murphie, W.E. USDOE, Washington, DC 
(United States). [1993]. 6p. Sponsored by USDOE, Washington, 
DC (United States). Order Number DE94004456. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 
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The purpose of the trip was to meet with the Liaison Committee 
(LC) for the Organization for Economic Co-operation and Develop- 
ment’s (OECD) Program on Decommissioning. The most significant 
action involved the addition of several new projects to the Program, 
including Fernald and Fort St. Vrain (FSV) from the US, two French 
installations, a Spanish reactor at Vandellos, and two of four pro- 
posed German facilities. These projects will significantly add to the 
groups decontamination and decommissioning (D&D) active pro- 
jects. Of other interest, the group discussed a letter written by a 
Russian group seeking to establish cooperation with the group. 


15396 (DOE/NE-0001P) Independent Safety Assessment of 
the TOPAZ-Ii space nuclear reactor power system (Revised). 
USDOE Assistant Secretary for Nuclear Energy, Washington, DC 
(United States). Sep 1993. 31p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE94008653. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The independent Safety Assessment described in this study re- 
port was performed to assess the safety of the design and launch 
plans anticipated by the U.S. Department of Defense (DOD) in 
1993 for a Russian-built, U.S.-modified, TOPAZ-II space nuclear 
reactor power system. Its conclusions, and the bases for them, 
were intended to provide guidance for the U.S. Department of En- 
ergy (DOE) management in the event that the DOD requested 
authorization under section 91b. of the Atomic Energy Act of 1954, 
as amended, for possession and use (including ground testing and 
launch) of a nuclear-fueled, modified TOPAZ-II. The scientists and 
engineers who were engaged to perform this assessment are 
nationally-known nuclear safety experts in various disciplines. They 
met with participants in the TOPAZ-IIl program during the spring 
and summer of 1993 and produced a report based on their analy- 
sis of the proposed TOPAZ-II mission. Their conclusions were 
confined to the potential impact on public safety and did not in- 
clude budgetary, reliability, or risk-benefit analyses. 


15397 (DOE/OR-2004) Type B investigation of the iridium 
contamination event at the High Flux Isotope Reactor on 
September 7, 1993. Martin Marietta Energy Systems, Inc., Oak 
Ridge, TN (United States). Mar 1994. 143p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. (ORNL/M-3175). Order Number DE94009446. 
Source: OSTI; NTIS; INIS; GPO Dep. 

On the title date, at ORNL, area radiation alarms sounded during 
a routine transfer of a shielding cask (containing 60 Ci'®ir) from 
the HFIR pool side to a transport truck. Small amounts of Ir were 
released from the cask onto the reactor bay floor. The floor was 
cleaned, and the cask was shipped to a hot cell at Building 3047 
on Oct. 3, 1993. The event was caused by rupture of one of the Ir 
target rods after it was loaded into the cask for normal transport 
operations; the rupture was the result of steam generation in the 
target rod soon after it was placed in the cask (water had entered 
the target rod through a tiny defect in a weld while it was in the re- 
actor under pressure). While the target rods were in the reactor 
and reactor pool, there was sufficient cooling to prevent steam 
generation; when the target rod was loaded into the dry transport 
cask, the temperature increased enough to result in boiling of the 
trapped water and produced high enough pressure to result in rup- 
ture. The escaping steam ejected some of the Ir pellets. The event 
was reported as Occurrence Report Number ORO~—MMES- 
X10HFIR-1993-0030, dated Sept. 8, 1993. Analysis indicated that 
the following conditions were probable causes: less than adequate 
welding procedures, practices, or techniques, material controls, or 
inspection methods, or combination thereof, could have led to weld 
defects, affecting the integrity of target rod IR-75; less than ade- 
quate secondary containment in the cask allowed Ir pellets to 
escape. 


15398 (DOE/SF/16564—T4-Vol.5) System 80+™ standard de- 
sign: CESSAR design certification: Volume 5: Amendment I. 
Combustion Engineering, Inc., Windsor, CT (United States). 21 
Dec 1990. 250p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-86SF16564. Order Number 
DE94005058. Source: OSTI; NTIS; INIS; GPO Dep. 

This report has been prepared in support of the industry effort to 
standardize nuclear plant designs. The documents in this series 
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describe the Combustion Engineering, Inc. System 80+™ Standard 
Design. 


15399 (DP-—282) Cooling of control rods in the Savannah 
River reactors: Progress report No. 1. Macafee, |.M. Jr. Du Pont 
de Nemours (E.|.) and Co., Aiken, SC (United States). Savannah 
River Lab. May 1958. 16p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO09-76SR00001 ; ACO09- 
89SR18035. (DP-282TL). Order Number DE94010112. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The cooling system for the control rods of the Savannah River 
reactors was designed with a substantial safety factor for normal 
operation at designed enclosed by a seven-channeled guide tube 
or septifoil through which heavy water is passed to remove the 
heat that is generated in the control rods. The sept-foil is sub- 
merged in heavy water at atmospheric pressure. The coolant is fed 
to the septifoils from the high-pressure side of the reactor coolant 
system; orifices are provided at the inlet to each channel of the 
septifoil to regulate the coolant flow. It was recognized that the 
safety factor would be greatly reduced if the orifice at the upstream 
end of one channel were plugged. Because of the difficulties and 
uncertainties inherent in calculating the heat flux at which the 
control rod would burn out in such an event, an experimental in- 
vestigation was undertaken. 


15400 (DUN-5295-RD) Section 1: Reactor incident file 
general information from 1945. Hirschel, D.L. Douglas United 
Nuclear, inc., Richland, WA (United States). 10 Jan 1969. 50p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94007828. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This report details reactor incidents dating from February 26, 
1959 through December 3, 1968. 


15401 (DUN-5296-RD) Section Il reactor incident file: Gen- 
eral information from 1945. Hirschel, D.L. Douglas United 
Nuclear, Inc., Richland, WA (United States). 10 Jan 1969. 17p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94007829. Source: 
OSTI; NTIS (US Sales Only}; GPO Dep. 

This report contains information on two separate incidents that 
occurred on the C reactor. On Oct 20, 1962, during start-up of the 
C, outlet coolant temperatures exceeded 150 C. A Panellit pres- 
sure trip scrammed the reactor. An investigation was made to 
define the tubes which exceeded the temperature. On Nov. 20, 
1963, during a cold start-up of the C reactor, reactor operating lim- 
its were exceeded. Outlet temperatures on 34 tubes exceeded 
annulus boiling limits. 


15402 (DUN-7929) KW Reactor incident. Murphy, E.T. Dou- 
glas United Nuclear, Inc., Richland, WA (United States). 26 Jun 
1968. 3p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO6-76RL01830. Order Number DE94007875. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication. HANFORD PRODUCTION REACTORS/ 
loss of flow; FUEL ELEMENTS/removal; SCRAM; REMOVAL; IN- 
FORMATION DISSEMINATION; REACTOR SAFETY 


15403 (GA-A-21633) Preliminary safety evaluation of the 
Gas Turbine-Modular Helium Reactor (GT-MHR). Dunn, T.D.; 
Lommers, L.J.; Tangirala, V.E. General Atomics, San Diego, CA 
(United States). Apr 1994. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC03-89SF17885. (CONF- 
9404108-2: American Nuclear Society (ANS) topical meeting, 
Pittsburgh, PA (United States), 17-21 Apr 1994). Order Number 
DE94009924. Source: OSTI; NTIS; INIS; GPO Dep. 

A qualitative comparison between the safety characteristics of 
the Gas Turbine-Modular Helium Reactor (GT-MHR) and those of 
the steam cycle shows that the two designs achieve equivalent lev- 
els of overall safety performance. This comparison is obtained by 
applying the scaling laws to detailed steam-cycle computations as 
well as the conclusions obtained from preliminary GT-MHR model 
simulations. The gas turbine design is predicted to be superior for 
some event categories, while the steam cycle design is better for 
others. From a safety perspective, the GT-MHR has a modest ad- 
vantage for pressurized conduction cooldown events. Recent 
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computational simulations of 102 column, 550 MW(t) GT-MHR dur- 
ing a depressurized conduction cooldown show that peak fuel 
temperatures are within the limits. The GT-MHR has a significantly 
lower risk due to water ingress events under operating conditions. 
Two additional scenarios, namely loss of load event and turbine 
deblading event that are specific to the GT-MHR design are 
discussed. Preliminary evaluation of the GT-MHR’s safety charac- 
teristics indicate that the GT-MHR can be expected to satisfy or 
exceed its safety requirements. 


15404 (GRS-98) Safety analysis for boiling water reactors: 
A summary. Kersting, E.; Linden, J. von; Mueller-Ecker, D.; 
Werner, W. Gesellschaft fuer Anlagen- und Reaktorsicherheit 
(GRS) mbH, Koeln (Gemany). Jul 1993. 110p. Translation of report 
GRS-—95 'Sicherheitsanalyse fuer Siedewasserreaktoren - Zusam- 
menfassende Darstellung’. Order Number DE94758745. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This report is the translation of GRS-95 'Sicherheitsanalyse fuer 
Siedewasserreaktoren - Zusammenfassende Darstellung’. Recent 
analysis results - concerning the chapters on accident manage- 
ment, fire and earthquake - that were not included in the German 
text have been added to this translation. In cases of doubt, GRS- 


102 (main volume) is the factually correct version. (orig.) 


15405 (HW-34834) Investigation of KW reactor incident. 
Sturges, D.G. (USAEC Hanford Operations Office, Richland, WA 
(United States)); Hauff, T.W.; Greager, O.H. General Electric Co.., 
Richland, WA (United States). Hanford Atomic Products Operation. 
11 Feb 1955. 64p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE94006680. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The new KW reactor was placed in operation on January 4, 
1955, and had been running at relatively low power levels for only 
17 hours when it was shut down because of a process tube water 
leak which appeared to be associated with a slug rupture. After 
several days of unrewarding effort to remove the slugs and tube by 
customary methods, it developed that considerable melting of the 
tube and slugs had taken place. It was then evident that removal 
of the stuck mass and repairs to the damaged tube channel would 
require unusual measures that were certain to extend the reactor 
outage for several weeks. This report documents the work and 
findings of the Committee which investigated the KW reactor inci- 
dent. Its content represents unanimous agreement among the 
three Committee members. 


15406 (HW-82143-RD) Investigation report H Reactor mis- 
charging incident: Rough draft. Vinther, A.P. General Electric 
Co., Richland, WA (United States). Hanford Atomic Products Oper- 
ation. 1 May 1964. 15p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE94008158. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report details the results of the investigation of the H Reac- 
tor mischarging incident. 


15407 (HW-82143-RD-Rev.1) Investigation report H Reactor 
mischarging incident: Revision 1. Vinther, A.P. General Electric 
Co., Richland, WA (United States). Hanford Atomic Products Oper- 
ation. 1 May 1964. 20p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE94008159. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This document provides details of the investigation of the H Re- 
actor mischarging incident. 


15408 (IKE—2-93) KESS-Ill - a code system for the model- 
ling of design-exceeding accidents in LWRs: Final report. 
Hocke, K.D.; Buerger, M.; Schatz, A. Stuttgart Univ. (Germany). 
Inst. fuer Kernenergetik und Energiesysteme. Jan 1991. 120p. (in 
German). Sponsored by Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany). Foerderkennzeichen BMFT 
1500750. Order Number DE94759064. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Work was primarily devoted to the development of single mod- 
els, considering the relevant physical processes during core 
heatup, in the early phase of core degradation and - in a later 
phase of the accident - debris bed behaviour. instead of recon- 
structing the core behaviour by means of triggering events, 





selection of parameters and the use of empirical correlations KESS 
model development was oriented on the description of basic physi- 
cal processes. They have been realized to a large extent as 
independent modules, connected by the informatic structure 
RSYST. Functional tests and model checks were based on stand- 
alone module versions. Model implementation into the code system 
was performed in different ways, e.g. complete integration, inser- 
tion of simplified model versions or loose coupling (use of selected 
interfaces only). A detailed modelling of the transition phenomena 
between different accident phases was not included in the contract, 
leading to the renunciation of the integration of specific models, 
e.g. debris bed models (problem: debris bed formation). (orig.) 


15409 (INIS-mf—14199) Eighth experts meeting on environ- 
mental radioactivity monitoring: Technical and organisational 
means for an optimised measurement of ambient radioactivity 
in the environment of nuclear facilities: Proceedings. Bun- 
desministerium fuer Umwelt, Naturschutz und Reaktorsicherheit, 
Bonn (Germany); Bundesgesundheitsamt, Berlin (Germany). Inst. 
fuer Wasser-, Boden- und Lufthygiene. 1991. 461p. (In German). 
(CONF-9010555—: Experts meeting on environmental radioactivity 
monitoring: Technical and organisational means for an optimised 
measurement of ambient radioactivity in the environment of nuclear 
facilities, Berlin (Germany), 24-26 Oct 1990). Order Number 
DE94761132. Source: OSTI; NTIS (US Sales Only); INIS. 

The plant-specific emission monitoring and environmental moni- 
toring near nuclear facilities are part of the items of the agreement 
between the EC and the IAEA, for mutual rapid information in the 
case of accidents. The lectures presented to the technical discus- 
sion meeting deal with the legal and technical aspects involved. 
Dispersion models, computer-aided dispersion models, computer- 
aided information systems and advanced programs as well as 
measuring techniques and results of the emission monitoring and 
environmental monitoring near nuclear facilities are the aspects of 
main interest discussed at the meeting. (DG) 


15410 (INIS-mf—14199, pp. 19-25) Updating of the directive 
for emission and immission monitoring of nuclear facilities. 
Wirth, E. (Bundesamt fuer Strahienschutz, Neuherberg (Germany). 
inst. fuer Strahlenhygiene). Bundesministerium fuer Umwelt, 
Naturschutz und Reaktorsicherheit, Bonn (Germany); Bundesge- 
sundheitsamt, Berlin (Germany). Inst. fuer Wasser-, Boden- und 
Lufthygiene. 1991. 461p. (in German). (CONF-9010555—: Experts 
meeting on environmental radioactivity monitoring: Technical and 
organisational means for an optimised measurement of ambient ra- 
dioactivity in the environment of nuclear facilities, Berlin (Germany), 
24-26 Oct 1990). In Eighth experts meeting on environmental ra- 
dioactivity monitoring: Technical and organisational means for an 
optimised measurement of ambient radioactivity in the environment 
of nuclear facilities: Proceedings. Order Number DE94761132. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The revised RE! will also contain emission and atmospheric pol- 
lution measuring programmes for nuclear facilities which are not 
nuclear power plants. This requires a new organization of the REI, 
which will encompass - a general section defining the objectives of 
emission monitoring, measurement of dispersion conditions and im- 
mission monitoring, as well as - a specific section in which the 
measuring programmes are explained for the various nuclear facili- 
ties. (orig /DG) 


15411 (INIS-mf-14199, pp. 26-33) Derivation of detection 
limits from dose limits for the purpose of environmen- 
tal radioactivity monitoring. Narrog, J. (Umweltministerium 
Baden-Wuerttemberg, Stuttgart (Germany)); Heinemann, K. Bun- 
desministerium fuer Umwelt, Naturschutz und Reaktorsicherheit, 
Bonn (Germany); Bundesgesundheitsamt, Berlin (Germany). Inst. 
fuer Wasser-, Boden- und Lufthygiene. 1991. 461p. (In German). 
(CONF-9010555—: Experts meeting on environmental radioactivity 
monitoring: Technical and organisational means for an optimised 
measurement of ambient radioactivity in the environment of nuclear 
facilities, Berlin (Germany), 24-26 Oct 1990). In Eighth experts 
meeting on environmental radioactivity monitoring: Technical and 
organisational means for an optimised measurement of ambient ra- 
dioactivity in the environment of nuclear facilities: Proceedings. 
Order Number DE94761132. Source: OSTI; NTIS (US Sales Only); 
INIS. 
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The derived required detection limit for gamma-ray emitting 
aerosols agrees precisely with the values defined as a required 
detection limit in the directive for emission monitoring and atmo- 
spheric pollution monitoring (REI). The REI sets no required 
detection limit for precipitation or for in-situ gamma spectrometry of 
the soil surface. The required detection limits determined in the 
REI also correspond to the requirements to be met by environmen- 
tal radioactivity monitoring. The only exception is the required 
detection limit for J 131 in milk which is to be reduced by a factor 
of 2. The required detection limits for strontium 90 were calculated 
in order to show that no special requirements are to be defined for 
this measuring task. (orig/DG) 


15412 (INIS-mf-—14199, pp. 34-41) Measuring networks for 
environmental radioactivity monitoring in the European Com- 
munity, - a pattern of diversity as varying as the peoples?. 
Maushart, R. Bundesministerium fuer Umwelt, Naturschutz und 
Reaktorsicherheit, Bonn (Germany); Bundesgesundheitsamt, Berlin 
(Germany). Inst. fuer Wasser-, Boden- und Lufthygiene. 1991. 
461p. (In German). (CONF-9010555—: Experts meeting on environ- 
mental radioactivity monitoring: Technical and organisational 
means for an optimised measurement of ambient radioactivity in 
the environment of nuclear facilities, Berlin (Germany), 24-26 Oct 
1990). In Eighth experts meeting on environmental radioactivity 
monitoring: Technical and organisational means for an optimised 
measurement of ambient radioactivity in the environment of nuclear 
facilities: Proceedings. Order Number DE94761132. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A new study entitled 'Monitoring of Environmental Radioactivity 
in the European Community’, (RAES, 90), shows a survey of the 
methods currently applied in every country. The study compiles 
available quality assurance programs and makes suggestions for 
CEC initiatives. The study refers to the current practice of monitor- 
ing in European countries as ‘enormous diversity of methods’ in 
member countries. Further suggestions for standardization of the 
data measuring networks are put forward by a manufacturer of 
monitoring equipment. (orig/DG) 


15413 (INIS-mf-14199, pp. 42-47) Inspections by the EC 
Commission of instruments installed for emission monitoring 
and immission monitoring under Art. 35 of the EURATOM 
Treaty. Luykx, F. (Commission of the European Communities, Lux- 
embourg (Luxembourg)); Janssens, A. Bundesministerium fuer 
Umwelt, Naturschutz und Reaktorsicherheit, Bonn (Germany); Bun- 
desgesundheitsamt, Berlin (Germany). Inst. fuer Wasser-, Boden- 
und Lufthygiene. 1991. 461p. (In German). (CONF-9010555—: Ex- 
perts meeting on environmental radioactivity monitoring: Technical 
and organisational means for an optimised measurement of ambi- 
ent radioactivity in the environment of nuclear facilities, Berlin 
(Germany), 24-26 Oct 1990). In Eighth experts meeting on environ- 
mental radioactivity monitoring: Technical and organisational 
means for an optimised measurement of ambient radioactivity in 
the environment of nuclear facilities: Proceedings. Order Number 
DE94761132. Source: OSTI; NTIS (US Sales Only); INIS. 

The inspection in accordance with Articles 35-37 is a kind of 
general quality control. It is not intended in the first instance for de- 
tecting irregularities. The main intention is to ascertain whether a 
comprehensive program for quality assurance is applied in the 
installation under review. The supervisors of the European Com- 
munity would utilize this in full and would check mainly whether the 
implementation of this program is recorded correctly. (orig./DG) 


15414 (INIS-mf-14199, pp. 48-73) The regulatory activities 
of the KTA in the field of emission monitoring at nuclear facili- 
ties. Edelhaeuser, H. Bundesministerium fuer Umwelt, Naturschutz 
und Reaktorsicherheit, Bonn (Germany); Bundesgesundheitsamt, 
Berlin (Germany). Inst. fuer Wasser-, Boden- und Lufthygiene. 
1991. 461p. (In German). (CONF-9010555—: Experts meeting 
on environmental radioactivity monitoring: Technical and 
organisational means for an optimised measurement of ambient ra- 
dioactivity in the environment of nuclear facilities, Berlin (Germany), 
24-26 Oct 1990). In Eighth experts meeting on environmental ra- 
dioactivity monitoring: Technical and organisational means for an 
optimised measurement of ambient radioactivity in the environment 
of nuclear facilities: Proceedings. Order Number DE94761132. 
Source: OSTI; NTIS (US Sales Only); INIS. 
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The statutes of the KTA include the task to set up safety-specific 
rules, and to support and foster the application of these rules in the 
areas of nuclear science and engineering in which experts have 
established on the basis of their experience a common opinion and 
generally accepted knowledge. Experts in this context are meant to 
include manufacturers, owners and operators of nuclear installa- 
tions, experts authorized to make expert opinions, and public 
authorities. The regulatory provisions for emission monitoring of nu- 
clear facilities are published in the 1500 series of the KTA. The 
lecture explains the current KTA activities for remodelling and revi- 
sion of rules 1503 and 1504 by the KTA subcommittee for radiation 
protection engineering. (orig./DG) 


15415 (INIS-mf-14199, pp. 74-84) Evaluation of the organi- 
sation and quality of emission and immission monitoring of 
nuclear installations in the GDR, as compared to the objec 
tives of the Directive for emission and immission monitoring 
of nuciear installations’. Marschner, P.; Martinek, K.; Ettenhuber, 
E. Bundesministerium fuer Umwelt, Naturschutz und Reaktorsicher- 
heit, Bonn (Germany); Bundesgesundheitsamt, Berlin (Germany). 
Inst. fuer Wasser-, Boden- und Lufthygiene. 1991. 461p. (in 
German). (CONF-9010555—: Experts meeting on environmental ra- 
dioactivity monitoring: Technical and organisational means for an 
optimised measurement of ambient radioactivity in the environment 
of nuclear facilities, Berlin (Germany), 24-26 Oct 1990). In Eighth 
experts meeting on environmental radioactivity monitoring: Techni- 
cal and organisational means for an optimised measurement of 
ambient radioactivity in the environment of nuclear facilities: Pro- 
ceedings. Order Number DE94761132. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In the past, environmental monitoring of the facilities was done in 
accordance with the ‘Directive for environmental monitoring of nu- 
clear installations’ of the GDR. In order to promote the process of 
establishing a harmonized German procedure of environmental 
monitoring, the former system is presented and is discussed from 
the viewpoint of the German ‘Guideline for environmental monitor- 
ing of nuclear installations. (orig /DG) 


15416 (INIS-mf-14199, pp. 124-131) Deposition rate and 
washout coefficient for aerosol borne radionuclides. Bonka, H. 
(Technische Hochschule Aachen (Germany). Lehrgebiet Strahlen- 
schutz in der Kerntechnik). Bundesministerium fuer Umwelt, 
Naturschutz und Reaktorsicherheit, Bonn (Germany); Bundesge- 
sundheitsamt, Berlin (Germany). Inst. fuer Wasser-, Boden- und 
Lufthygiene. 1991. 461p. (In German). (CONF-9010555—: Experts 
meeting on environmental radioactivity monitoring: Technical and 
organisational means for an optimised measurement of ambient ra- 
dioactivity in the environment of nuclear facilities, Berlin (Germany), 
24-26 Oct 1990). In Eighth experts meeting on environmental ra- 
dioactivity monitoring: Technical and organisational means for an 
optimised measurement of ambient radioactivity in the environment 
of nuclear facilities: Proceedings. Order Number DE94761132. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The radionuclides bound to aerosols emitted from nuclear facili- 
ties can be either on the aerosol surface or enclosed with the 
particle, depending on the formation of the aerosols. The aerody- 
namic particle diameter is the most important quantity determining 
the behaviour of aerosols in flow systems in the vegetation or in 
raindrops. (orig./DG) 


15417 (INIS-mf-14199, pp. 132-140) Deposition in the 
vicinity of nuclear installations. Jonas, R. (Technischer 
Ueberwachungs-Verein e.V., Hamburg (Germany)). Bundesminis- 
terium fuer Umwelt, Naturschutz und Reaktorsicherheit, Bonn 
(Germany); Bundesgesundheitsamt, Berlin (Germany). Inst. fuer 
Wasser-, Boden- und Lufthygiene. 1991. 461p. (In German). 
(CONF-9010555—: Experts meeting on environmental radioactivity 
monitoring: Technical and organisational means for an optimised 
measurement of ambient radioactivity in the environment of nuclear 
facilities, Berlin (Germany), 24-26 Oct 1990). In Eighth experts 
meeting on environmental radioactivity monitoring: Technical and 
organisational means for an optimised measurement of ambient ra- 
dioactivity in the environment of nuclear facilities: Proceedings. 
Order Number DE94761132. Source: OSTI; NTIS (US Sales Only); 
INIS. 
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Knowledge of the way pollutants are deposited on plants and 
soils and are taken up by the biological systems is important for es- 
tablishing a radiological analysis of the siutation in the environment 
of nuclear facilities. One can derive qualitative information about 
the deposition of the emissions and the distribution of the radiation 
doses from the type of the emissions and from the analysis of the 
weather situations and the vegetation conditions in the environment 
of nuclear facilities. These interrelationships are examined referring 
to measured data and values taken from literature. (orig./DG) 


15418 (INIS-mf-14199, pp. 141-157) Long-range effects of 
nuclear power plant, as measured in the Rhine River far away 
from the source. Mundschenk, H. (Bundesanstalt fuer 
Gewaesserkunde, Koblenz (Germany)). Bundesministerium fuer 
Umwelt, Naturschutz und Reaktorsicherheit, Bonn (Germany); Bun- 
desgesundheitsamt, Berlin (Germany). Inst. fuer Wasser-, Boden- 
und Lufthygiene. 1991. 461p. (In German). (CONF-9010555—: Ex- 
perts meeting on environmental radioactivity monitoring: Technical 
and organisational means for an optimised measurement of ambi- 
ent radioactivity in the environment of nuclear facilities, Berlin 
(Germany), 24-26 Oct 1990). In Eighth experts meeting on environ- 
mental radioactivity monitoring: Technical and organisational 
means for an optimised measurement of ambient radioactivity in 
the environment of nuclear facilities: Proceedings. Order Number 
DE94761132. Source: OSTI; NTIS (US Sales Only); INIS. 

Of the many different radionuclides emitted with waste water from 
nuclear facilities, at present only tritium can be measured with justi- 
fiable expenditure in the surface water. The concentrations of the 
remaining nuclides (°°Co,©Co,'5"1,1%*Cs and others) are below the 
detection limit of the directive for emission monitoring and immis- 
sion monitoring in the environs of nuclear facilities. A radiological 
evaluation carried out using the key nuclides tritium, Co and ®°Co 
shows that the contributions of radioactivity from nuclear facilities in 
the catchment area of the Rhein river on the relevant exposure 
pathways account for negligible dose commitments. (orig./DG) 


15419 (INIS-mf-14199, pp. 182-191) The radioecological 


calculation model ECOSYS - basic principles and applications. 


Mueller, H. (GSF, Inst. fuer Strahienschutz, Neuherberg (Ger- 
many)); Proehl, G. Bundesministerium fuer Umwelt, Naturschutz 
und Reaktorsicherheit, Bonn (Germany); Bundesgesundheitsamt, 
Berlin (Germany). Inst. fuer Wasser-, Boden- und Lufthygiene. 
1991. 461p. (In German). (CONF-9010555-: Experts meeting 
on environmental radioactivity monitoring: Technical and 
organisational means for an optimised measurement of ambient ra- 
dioactivity in the environment of nuclear facilities, Berlin (Germany), 
24-26 Oct 1990). In Eighth experts meeting on environmental ra- 
dioactivity monitoring: Technical and organisational means for an 
optimised measurement of ambient radioactivity in the environment 
of nuclear facilities: Proceedings. Order Number DE94761132. 
Source: OSTI; NTIS (US Sales Only); INIS. 

An assessment of the radiological consequences of radionuclides 
released to the environment requires calculating models which 
describe the behavior of the radioactive substances in the environ- 
ment. Depending on the purpose of application, simple or more 
complex models can be used for caluclations. In the case of acci- 
dental releases, i.e. short-term releases, a realisitic description of 
the processes is only possible with the aid of dynamic calculating 
modies which consider the function of time. ECOSYS is a model 
taking into account the time factor. It was developed by the Institute 
for Radiation Protection of the GSF. The contribution explains the 
essential principles of the model and some applications. (orig./DG) 


15420 (INIS-mf-14199, pp. 192-199) The significance of 
dynamic radiocecological models in predicting accidental radia- 
tion exposure, as shown for the grass-cow-milk exposure 
pathway. Kirchner, G. (Bremen Univ. (Germany). Fachbereich 1). 
Bundesministerium fuer Umwelt, Naturschutz und Reaktorsicher- 
heit, Bonn (Germany); Bundesgesundheitsamt, Berlin (Germany). 
Inst. fuer Wasser-, Boden- und Lufthygiene. 1991. 461p. (In 
German). (CONF-9010555—: Experts meeting on environmental ra- 
dioactivity monitoring: Technical and organisational means for an 
optimised measurement of ambient radioactivity in the environment 
of nuclear facilities, Berlin (Germany), 24-26 Oct 1990). In Eighth 
experts meeting on environmental radioactivity monitoring: Techni- 
cal and organisational means for an optimised measurement of 





ambient radioactivity in the environment of nuclear facilities: Pro- 
ceedings. Order Number DE94761132. Source: OSTI; NTIS (US 
Sales Only); INIS. 

For the transfer from iodine isotopes and cesium isotopes via the 
pasture-cow-milk-foodchain, compartment models are defined us- 
ing simplified data measured after the Chernobyl reactor accident. 
Model structures and calculated radioecological parameters are 
presented and compared with data from the literature. (orig.) 


15421 (INIS-mf-14199, pp. 200-208) Uptake of H-3 and C-14 
by the vegetation after accidental release of radionuclides. 
Biesokd, H.; Handge, P. Bundesministerium fuer Umwelt, 
Naturschutz und Reaktorsicherheit, Bonn (Germany); Bundesge- 
sundheitsamt, Berlin (Germany). Inst. fuer Wasser-, Boden- und 
Lufthygiene. 1991. 461p. (In German). (CONF-9010555—: Experts 
meeting on environmental radioactivity monitoring: Technical and 
organisational means for an optimised measurement of ambient ra- 
dioactivity in the environment of nuclear facilities, Berlin (Germany), 
24-26 Oct 1990). In Eighth experts meeting on environmental ra- 
dioactivity monitoring: Technical and organisational means for an 
optimised measurement of ambient radioactivity in the environment 
of nuclear facilities: Proceedings. Order Number DE94761132. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This contribution explains computation methods describing the 
uptake of H-3 and C-14 by the vegetation after short-term 
occurrence of excessive tritium concentrations or carbon-14 con- 
centrations in ground-level air. The methods take into account that 
the specific activity model is no more applicable to these cases. 
For tritium, uptake via the roots is examined and via the leaves. 
The incorporation of H-3 into the organic substance and its contri- 
bution to the total tritium inventory is discussed. The uptake of 
C-14 via the stomata of the plant is calculated with the aid of the 
net assimilation rate including the C-14/C-12 ratio in ground-level 
air. In this case, optimal conditions are assumed for the time the 
accident happened with respect to stage of development, leaf area 
index, light conditions and nutrient supply of the plants. (orig/DG) 


15422 (INIS-mf—14199, pp. 209-216) Technical and organi- 
sational means for optimising the requirements to be met by 
data acquisition and data processing for a database intended 
for use in radiological emergency assessment. Eberbach, F-.; 
Narrog, J.; Weiss, W. Bundesministerium fuer Umwelt, Naturschutz 
und Reaktorsicherheit, Bonn (Germany); Bundesgesundheitsamt, 
Berlin (Germany). Inst. fuer Wasser-, Boden- und Lufthygiene. 
1991. 461p. (in German). (CONF-9010555—-: Experts meeting 
on environmental radioactivity monitoring: Technical and 
organisational means for an optimised measurement of ambient ra- 
dioactivity in the environment of nuclear facilities, Berlin (Germany), 
24-26 Oct 1990). In Eighth experts meeting on environmental ra- 
djoactivity monitoring: Technical and organisational means for an 
optimised measurement of ambient radioactivity in the environment 
of nuclear facilities: Proceedings. Order Number DE94761132. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Most of the data and information required are available in the 
KFUedata sets or in the federal monitoring networks which were 
set up for the implementation of the Preventive Radiation Protec- 
tion Act. However, mutual access to databases at present still is 
unsatisfactory. The data input by the regional stations is collected 
by the relevant center established by the Land and is validated 
there. The Land centers exchange data among them, or make 
them available to the central node of the federal monitoring net- 
works. The information collected by the federal networks is 
contained in IMIS and is made available the Land centers after val- 
dation. It is planned to establish a system acting as a common 
data pool containing the information supplied by KFUeand IMIS, 
thus guaranteeing a full exchange of information required for an 
evaluation of the radiological situation. (orig./DG) 


15423 (INIS-mf-14199, pp. 217-223) Tasks, organisation 
and function of the KFUeHessen. Metzger, L. (Hessisches Minis- 
terium fuer Umwelt und Reaktorsicherheit, Wiesbaden (Germany)); 
Trettin, U. Bundesministerium fuer Umwelt, Naturschutz und Reak- 
torsicherheit, Bonn (Germany); Bundesgesundheitsamt, Berlin 
(Germany). Inst. fuer Wasser-, Boden- und Lufthygiene. 1991. 
461p. (In German). (CONF-9010555—: Experts meeting on environ- 
mental radioactivity monitoring: Technical and organisational 
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means for an optimised measurement of ambient radioactivity in 
the environment of nuclear facilities, Berlin (Germany), 24-26 Oct 
1990). In Eighth experts meeting on environmental radioactivity 
monitoring: Technical and organisational means for an optimised 
measuremem of ambient radioactivity in the environment of nuclear 
facilities: Proceedings. Order Number DE94761132. Source: 
OSTI; NTIS (US Sales Only); INIS 

The two units of the Biblis reactor station are monitored by the 
system of the KFUeHessen. The main functions of the KFUeare to 
assist the nuclear inspectorate in the case of normal operation as 
well as in the case of accidents, to give immediated alarm in case 
of radioactivity release exceeding normal, to calculate radiological 
loads in the environment, and to measure ambient doses. Further- 
more, the data measured by the KFUeHessen are available to the 
radiation protection experts who belong to the emergency manage- 
ment services in Hessen and in Rhineland-Palatinate. (orig.) 


15424 (INIS-mf-14199, pp. 224-232) Online data available 
for an assessment of the radiological situation in the vicinity 
of nuclear facilities under conditions of normal operation or 
accident management. Starke, H. Bundesministerium fuer 
Umwelt, Naturschutz und Reaktorsicherheit, Bonn (Germany); Bun- 
desgesundheitsamt, Berlin (Germany). Inst. fuer Wasser-, Boden- 
und Lufthygiene. 1991. 461p. (In German). (CONF-9010555—: Ex- 
perts meeting on environmental radioactivity monitoring: Technical 
and organisational means for an optimised measurement of ambi- 
ent radioactivity in the environment of nuclear facilities, Berlin 
(Germany), 24-26 Oct 1990). In Eighth experts meeting on environ- 
mental radioactivity monitoring: Technical and organisational 
means for an optimised measurement of ambient radioactivity in 
the environment of nuclear facilities: Proceedings. Order Number 
DE94761132. Source: OSTI; NTIS (US Sales Only); INIS. 

The programs for dispersion computations (LAR und KAR) im- 
plemented in the KFUeBavaria use online data from the 
KFUesystem as far as is reasonable. LAR uses meteorological pa- 
rameters, while KAR in addition uses online data on current source 
strengths. (orig.) 


15425 (INIS-mf-14199, pp. 241-248) The radiological early 
warning and monitoring system in the territory of the five 
East-German Laender. Siebert, H.U. (Bundesamt fuer Strahlen- 
schutz, Dienststelle Berlin (Germany)); Sowa, W.; Schladitz, W.; 
Stanko, M.; Korn, H. Bundesministerium fuer Umwelt, Naturschutz 
und Reaktorsicherheit, Bonn (Germany); Bundesgesundheitsamt, 
Berlin (Germany). Inst. fuer Wasser-, Boden- und Lufthygiene. 
1991. 46ip. (In German). (CONF-9010555—: Experts meeting 
on environmental radioactivity monitoring: Technical and 
organisational means for an optimised measurement of ambient ra- 
dioactivity in the environment of nuclear facilities, Berlin (Germany), 
24-26 Oct 1990). In Eighth experts meeting on environmental ra- 
dioactivity monitoring: Technical and organisational means for an 
optimised measurement of ambient radioactivity in the environment 
of nuclear facilities: Proceedings. Order Number DE94761132. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The accident in the Chernobyl reactor in 1986 and the practical 
measures to be taken for satisfying the requirements of the Con- 
vention on Early Notification in case of nuclear accidents were the 
two main reasons leading to the establishment of the FUeS system 
(early warning and monitoring system), which is able to rapidly and 
reliably detect and evaluate the radiological situation in a given 
area. The concept and design of the FUeS is based on an 
optimization and improvement of the system for environmental ra- 
dioactivity monitoring implemented earlier. (orig./DG) 


15426 (INIS-mf-14199, pp. 249-259) Exchange of measured 
data between WADIS and KFUe. Bebber, U. van; Helmling, K. 
Bundesministerium fuer Umwelt, Naturschutz und Reaktorsicher- 
heit, Bonn (Germany); Bundesgesundheitsamt, Berlin (Germany). 
Inst. fuer Wasser-, Boden- und Lufthygiene. 1991. 46ip. (In 
German). (CONF-9010555—: Experts meeting on environmental ra- 
dioactivity monitoring: Technical and organisational means for an 
optimised measurement of ambient radioactivity in the environment 
of nuclear facilities, Berlin (Germany), 24-26 Oct 1990). In Eighth 
experts meeting on environmental radioactivity monitoring: Techni- 
cal and organisational means for an optimised measurement of 
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ambient radioactivity in the environment of nuclear facilities: Pro- 
ceedings. Order Number DE94761132. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The ambient gamma dose rate is monitored continuously and on 
a national scale by 2000 measuring stations of the (WADIS) warn- 
ing service information system of the Bundesamtes fuer Zivilschutz 
(BZS). These measurements are performed by measuring stations 
in the environs of nuclear power plants within the framework of the 
KFUe, nuclear power plant remote monitoring system, of the fed- 
eral states. This paper presents the logical and technical concept 
for data exchange. The current stage of development and the first 
experience obtained within the framework of the pilot project car- 
ried out with the KFUe-Hessen are explained. (orig./DG) 


15427 (INIS-mf—14199, pp. 260-267) CAIRE, the emergency 
management system for real-time applications. Witt, H. de 
(Brenk Systemplanung, Aachen (Germany)); Brenk, H.D. Bun- 
desministerium fuer Umwelt, Naturschutz und Reaktorsicherheit, 
Bonn (Germany); Bundesgesundheitsamt, Berlin (Germany). Inst. 
fuer Wasser-, Boden- und Lufthygiene. 1991. 461p. (In German). 
(CONF-9010555—: Experts meeting on environmental radioactivity 
monitoring: Technical and organisational means for an optimised 
measurement of ambient radioactivity in the environment of nuclear 
facilities, Berlin (Germany), 24-26 Oct 1990). In Eighth experts 
meeting on environmental radioactivity monitoring: Technical and 
organisational means for an optimised measurement of ambient ra- 
dioactivity in the environment of nuclear facilities: Proceedings. 
Order Number DE94761132. Source: OSTI; NTIS (US Sales Only); 
INIS. 

With the current state of development, the available remote 
monitoring networks generally are well equipped with modern tech- 
nology, enabling such a system to deliver large amounts of data at 
ten-minutes intervals in the case of a nuclear accident. The 
planned integration of the KFUe(remote reactor monitoring) net- 
works with the nation wide WADIS network will certainly bring 
along further improvement of the database, in particular relating to 
increased emissions. In order to design the measuring network 
even more effectively, the CAIRE emergency management system 
was developed. (orig/DG) 


15428 (INIS-mf-14199, pp. 268-278) Analysis of data mea- 
sured in 1989 by the WADIS network for ambient dose rate 
measurement. Stoehiker, U. (Bundesamt fuer Strahlenschutz, 
Freiburg im Breisgau (Germany)); Bieringer, P.; Weiss, W.; Za- 
ehringer, M.; Bebber, U. van. Bundesministerium fuer Umwelt, 
Naturschutz und Reaktorsicherheit, Bonn (Germany); Bundesge- 
sundheitsamt, Berlin (Germany). Inst. fuer Wasser-, Boden- und 
Lufthygiene. 1991. 461p. (In German). (CONF-9010555—: Experts 
meeting on environmental radioactivity monitoring: Technical and 
organisational means for an optimised measurement of ambient ra- 
dioactivity in the environment of nuclear facilities, Berlin (Germany), 
24-26 Oct 1990). In Eighth experts meeting on environmental ra- 
dioactivity monitoring: Technical and organisational means for an 
optimised measurement of ambient radioactivity in the environment 
of nuclear facilities: Proceedings. Order Number DE94761132. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The WADIS measuring network (warning service information sys- 
tem) has been established for large-area monitoring of the ambient 
gamma dose rate at ground level in Germany. It is used for moni- 
toring the ambient radioactivity within the purview of the Preventive 
Radiation Protection Act within the framework of IMIS. On account 
of the small distances between measuring probes in the WADIS 
network the system provides a picture of the radiological situation 
with high spatial resolution. WADIS is an ideal system for early de- 
tection of situations likely to involve radiological consequences, 
because measured data evaluation is done practically without de- 
lay. (orig /DG) 


15429 (INIS-mf-14199, pp. 279-291) The interactive data ex- 
change system of the KFUeHessen. Merkel, M. (Hessische 
Landesanstalt fuer Umwelt, Dienststelle Darmstadt (Germany)); 
Lettmann, W. Bundesministerium fuer Umwelt, Naturschutz und 
Reaktorsicherheit, Bonn (Germany); Bundesgesundheitsamt, Berlin 
(Germany). Inst. fuer Wasser-, Boden- und Lufthygiene. 1991. 
461p. (In German). (CONF-9010555—: Experts meeting on environ- 
mental radioactivity monitoring: Technical and organisational 
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means for an optimised measurement of ambient radioactivity in 
the environment of nuclear facilities, Berlin (Germany), 24-26 Oct 
1990). In Eighth experts meeting on environmental radioactivity 
monitoring: Technical and organisational means for an optimised 
measurement of ambient radioactivity in the environment of nuclear 
facilities: Proceedings. Order Number DE94761132. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The lecture explains the possibilities of the interactive system of 
terminal stations of the KFUesystem in Hessen. The possibilities of 
data output giving the results of the iodine monitors and of the 
aerosol monitors are discussed as an example which shows the 
special kind of evaluation done by these measuring instruments. 
The evaluation is carried out by the KFUeHessen with specific an- 
alyzing systems installed at and owned by Land authorities. The 
installation of a terminal station (external terminal) is explained. 
Due to intelligence transferred to the terminal computers, it is pos- 
sible to establish there a ‘learning’ interactive system. (orig/DG) 


15430 (INIS-mf—14199, pp. 292-299) The Bavarian videotext 
information system serving the purposes of preventive radia- 
tion protection. Seidel, E.R. (Bayerisches Staatsministerium fuer 
Landesentwicklung und Umweltfragen, Muenchen (Germany)); 
Ecker, F.S. Bundesministerium fuer Umwelt, Naturschutz und 
Reaktorsicherheit, Bonn (Germany); Bundesgesundheitsamt, Berlin 
(Germany). Inst. fuer Wasser-, Boden- und Lufthygiene. 1991. 
461p. (In German). (CONF-9010555—: Experts meeting on environ- 
mental radioactivity monitoring: Technical and organisational 
means for an optimised measurement of ambient radioactivity in 
the environment of nuclear facilities, Berlin (Germany), 24-26 Oct 
1990). In Eighth experts meeting on environmental radioactivity 
monitoring: Technical and organisational means for an optimised 
measurement of ambient radioactivity in the environment of nuclear 
facilities: Proceedings. Order Number DE94761132. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The videotext information system for precautionary radiation pro- 
tection (videotext ISV) was developed by the Bavarian state 
ministry for Land development and environmental affairs (StMLU), 
since after the reactor accident in Chernobyl there was a flood of 
inquiries coming in concerning the radiological situation in the 
Land, which showed the great demand for information. The video- 
text ISV permits the display of measured values reporting the 
general radiological situation. It presents an evaluation of the mea- 
sured data, recommends specific rules of behavior upon request 
and offers basic information on radioactivity, radiation effects, radi- 
ation measurement, radiation protection and basic questions of 
safety, effects on the environment, and the disposal of wastes from 
nuclear facilities. (orig.) 


15431 (INIS-mf-14199, pp. 347-354) The use of mobile 
dose rate measuring stations for emission monitoring in the 
vicinity of nuclear power plant. Kirchhoff, K. (Niedersaechsis- 
ches Landesamt fuer Immissionsschutz, Hannover (Germany)); 
Salfeld, H.C. Bundesministerium fuer Umwelt, Naturschutz und 
Reaktorsicherheit, Bonn (Germany); Bundesgesundheitsamt, Berlin 
(Germany). Inst. fuer Wasser-, Boden- und Lufthygiene. 1991. 
461p. (In German). (CONF-9010555—: Experts meeting on environ- 
mental radioactivity monitoring: Technical and organisational 
means for an optimised measurement of ambient radioactivity in 
the environment of nuclear facilities, Berlin (Germany), 24-26 Oct 
1990). In Eighth experts meeting on environmental radioactivity 
monitoring: Technical and organisational means for an optimised 
measurement of ambient radioactivity in the environment of nuclear 
facilities: Proceedings. Order Number DE94761132. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Mobile ambient dose rate measuring instruments (radio measur- 
ing probes) shall be applied in special situations, (e.g. after undue 
release of radioactive material), for monitoring of the ambient dose 
rate in the environment of nuclear facilities and at other places to 
be monitored if necessity arises, at short notice and for short peri- 
ods. They shall replace the ambient dose rate measuring rings 
which were installed in some federal Lands in accordance with the 
KFUeguideline. Unlike the concept of the measuring rings which 
uses measuring instruments operated permanently at every nuclear 
facility, the concept described in the lecture relies on mobile mea- 
suring instruments which are operated in response to actual needs, 





at the place and time required. It is therefore not necessary to con- 
tinuously operate the measuring instruments in the field, so that 
the operating costs can be reduced considerably. In the Land of 
Lower Saxony, there are six nuclear facilities to be monitored, 
which at present are covered by the existing warning service mea- 
suring network, so that a number of twenty radio measuring probes 
in the first phase are considered to be sufficient. (orig./DG) 


15432 (INIS-mf-14199, pp. 414-423) Emission monitoring 
during depressurization of the containment, the procedure 
applied in Germany. Becker, D.E. (Technischer Ueberwachungs- 
Verein Bayern e.V., Muenchen (Germany)); Guglhoer, P.; 
Wuensch, K.D. Bundesministerium fuer Umwelt, Naturschutz und 
Reaktorsicherheit, Bonn (Germany); Bundesgesundheitsamt, Berlin 
(Germany). Inst. fuer Wasser-, Boden- und Lufthygiene. 1991. 
461p. (In German). (CONF-9010555—: Experts meeting on environ- 
mental radioactivity monitoring: Technical and organisational 
means for an optimised measurement of ambient radioactivity in 
the environment of nuclear facilities, Berlin (Germany), 24-26 Oct 
1990). In Eighth experts meeting on environmental radioactivity 
monitoring: Technical and organisational means for an optimised 
measurement of ambient radioactivity in the environment of nuclear 
facilities: Proceedings. Order Number DE94761132. Source: 
OSTI; NTIS.(US ‘Sales Only); INIS. 

Emission monitoring while performing a depressurization of the 
containment is a voluntary measure of the operators with regard to 
sections 36 and 38 of the StriSchV (Radiation Protection Ordi- 
nance). The measures are described with the example of a core 
meltdown accident in a PWR. (DG) 


15433 (INIS-mf—14199, pp. 424-431) Requirements to be 


met by the stationary NPP monitoring systems for measuring 
accidental emissions and immission. Korn, H. (Bundesamt fuer 
Strahlenschutz, Dienststelle Berlin (Germany)); Muenchow, W. 
Bundesministerium fuer Umwelt, Naturschutz und Reaktorsicher- 
heit, Bonn (Germany); Bundesgesundheitsamt, Berlin (Germany). 
Inst. fuer Wasser-, Boden- und Lufthygiene. 1991. 461p. (in 


German). (CONF-9010555—: Experts meeting on environmental ra- 
dioactivity monitoring: Technical and organisational means for an 
optimised measurement of ambient radioactivity in the environment 
of nuclear facilities, Berlin (Germany), 24-26 Oct 1990). In Eighth 
experts meeting on environmental radioactivity monitoring: Techni- 
cal and organisational means for an optimised measurement of 
ambient radioactivity in the environment of nuclear facilities: Pro- 
ceedings. Order Number DE94761132. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The instrumentation needs for accident management can only be 
satisfied with a complex monitoring and emergency measuring 
system. Such a system has to incorporate the necessary instru- 
mentation and measuring channels for registration of both 
technological and radiological parameters. What has to be taken 
into account is not only the correctness of measuring ranges and 
measuring conditions, but also the reliability of measurements. The 
lecture discusses these metrological aspects to be taken into ac- 
count with the example of stationary systems in PWRs of the type 
WWER-440, for measuring accidental emissions and airbome pol- 
lution. (orig./DG) 


15434 (INIS-mf-14199, pp. 432-440) The use of in-situ 
gamma spectrometry for contamination monitoring in the envi- 
ronment. Sowa, W. (Bundesamt fuer Strahlenschutz, Dienststelle 
Berlin (Germany)). Bundesministerium fuer Umwelt, Naturschutz 
und Reaktorsicherheit, Bonn (Germany); Bundesgesundheitsamt, 
Berlin (Germany). Inst. fuer Wasser-, Boden- und Lufthygiene. 
1991. 461p. (In German). (CONF-9010555—: Experts meeting 
on environmental radioactivity monitoring: Technical and 
organisational means for an optimised measurement of ambient ra- 
dioactivity in the environment of nuclear facilities, Berlin (Germany), 
24-26 Oct 1990). In Eighth experts meeting on environmental ra- 
dioactivity monitoring: Technical and organisational means for an 
optimised measurement of ambient radioactivity in the environment 
of nuclear facilities: Proceedings. Order Number DE94761132. 
Source: OSTI; NTIS (US Sales Only); INIS. 

For an assessment of the accuracy of measuring method, the 
systematic mistakes and the counting statistical mistakes of in situ 
spectrometry were determined for measurements at ground level 
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and for aircraft-borne measurements. The lowest detection limit of 
the method was compared with the detection limits of laboratory 
measurements. The change of the detection limit with the measur- 
ing height has also been taken into account. For a n-type 
Ge-detector, the possibility of direct transuranic element measure- 
ment was examined. Evaluation of the in situ measurements was 
automated to a large extent and for this purpose, it was also nec- 
essary to define a general procedure of detector calibration. (orig.) 


15435 (INIS-mf-14199, pp. 441-451) Aircraft-borne spec- 
trometry - a fast method for nuclide-specific measurement of 
soil contamination. Winkelmann, |. (Bundesamt fuer Strahlen- 
schutz, Neuherberg (Germany). Inst. fuer Strahlenhygiene); 
Schweiger, M.; Thomas, M.; Endrulat, H.J. Bundesministerium fuer 
Umwelt, Naturschutz und Reaktorsicherheit, Bonn (Germany); Bun- 
desgesundheitsamt, Berlin (Germany). Inst. fuer Wasser-, Boden- 
und Lufthygiene. 1991. 461p. (In German). (CONF-9010555—: Ex- 
perts meeting on environmental radioactivity monitoring: Technical 
and organisational means for an optimised measurement of ambi- 
ent radioactivity in the environment of nuclear facilities, Berlin 
(Germany), 24-26 Oct 1990). In Eighth experts meeting on environ- 
mental radioactivity monitoring: Technical and organisational 
means for an optimised measurement of ambient radioactivity in 
the environment of nuclear facilities: Proceedings. Order Number 
DE94761132. Source: OSTI; NTIS (US Sales Only); INIS. 

An airworthy gamma spectrometer system for fast and large- 
area, nuclide-specific measurement of the soil contamination is 
described. The system encompasses an ultrapure germanium de- 
tector combined with a computer-controlled multichannel analyser 
system. The development from the laboratory system to an 
industrial-scale measuring system is explained. The practical test- 
ing is explained and first results are reported, obtained from 
measuring flights for the nuclide-specific determination of the soil 
contamination in the free State of Bavaria. (orig.) 


15436 (JAERI-M-93-183) Experimental data report for test 
TS-3 Reactivity Initiated Accident test in the NSRR with pre- 
irradiated BWR fuel rod. Nakamura, Takehiko (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Research Es- 
tablishment); Yoshinaga, Makio; Fujishiro, Toshio; Kobayashi, 
Shinsho; Yamahara, Takeshi; Sukegawa, Tomohide; Kikuchi, Teruo; 
Sobajima, Makoto. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Sep 1993. 121p. Order Number DE94753253. Source: 
OSTI; NTIS; INIS. 

This report presents experimental data for Test TS-3 which was 
the third test in a series of Reactivity Initiated Accident (RIA) tests 
using pre-irradiated BWR fuel rods, performed in the Nuclear 
Safety Research Reactor (NSRR) in September, 1990. Test fuel 
rod used in the Test TS-3 was a short-sized BWR (7 x 7) type rod 
which was re-fabricated from a commercial rod irradiated in the 
Tsuruga Unit 1 power reactor of Japan Atomic Power Co. The fuel 
had an initial enrichment of 2.79 % and a burnup of 26 Gwd/tU. A 
pulse irradiation of the test fuel rod was performed under a cooling 
condition of stagnant water at atmospheric pressure and at ambi- 
ent temperature which simulated a BWR’s cold start-up RIA event. 
The energy deposition of the fuel rod in this test was evaluated to 
be 94 + 4 cal/g - fuel (88 + 4 cal/g - fuel in peak fuel enthalpy) 
and no fuel failure was observed. Descriptions on test conditions, 
test procedures, transient behavior of the test rod during the pulse 
irradiation, and results of pre-pulse and post-pulse irradiation ex- 
aminations are described in this report. (author). 


15437 (Jue+2720) Considerations on the safety technical 
principles of nuclear energy. Kugeler, K.; Schulten, R. 
Forschungszentrum Juelich GmbH (Germany). Inst. fuer Sicher- 
heitsforschung und Reaktortechnik. Jul 1992. 68p. (in German). 
Order Number DE94756407. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Considerations for the future world economy require a substan- 
tial contribution of nuclear energy. However, a new quality of safety 
is necessary for the future world-wide increased use of nuclear en- 
ergy, a catastrophe-free nuclear technology is demanded. 
Catastrophe-free means, that even in case of extreme accidents 
there is no release of unallowable amounts of radioactive fission 
products from the reactor plant, the consequences of the accident 
must be restricted to the area of the reactor plant itself. To reach 
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this objective it can be tried either by reactor concepts with guaran- 
teed retention and control of the consequences of a molten core 
inside the reactor containment or by reactor concepts, in which the 
core melt accident is excluded by natural laws in which the radioac- 
tive fission products stay inside the fuel elements in all accidents. 
This report treats conditions which are stringent in the latter case. 
The following 6 conditions must be fulfilled in all cases of accidents: 
selfacting limitation of the nuclear power production and of the fuel 
temperature, selfacting after-heat removal from the core and the 
power plant, selfacting receipt of the barriers fuel elements, reactor 
pressure vessel and reactor containment, independency of the fis- 
sion product barriers from each other. These are final conditions 
for the receipt of the integrity of the fuel elements and the retention 
of the radioactive fission products in the fuel elements. The refered 
requirements to realize catastrophe-free nuclear technology have 
to be proved extensively for new reactor concepts. (orig.) 


15438 (Juel-2811) Nuclear power plant personnel errors in 
decision-making as an object of probabilistic risk assessment: 
Methodological extensions on the basis of a differentiated 
analysis of safety-relevant goals. Reer, B. Forschungszentrum 
Juelich GmbH (Germany). Inst. fuer Sicherheitsforschung und 
Reaktortechnik; Wuppertal Univ. (Gesamthochschule) (Germany). 
Sep 1993. 236p. (in German). Sponsored by Bundesministerium 
fuer Forschung und Technologie, Bonn (Germany). Foerderkennze- 
ichen BMFT O38THA202. Order Number DE94756198. Source: 
OSTI; NTIS (US Sales Only); INIS. 

integration of human error (man-machine system analysis 
(MMSA)) is an essential part of probabilistic risk assessment 
(PRA). A method is presented for systematic, comprehensive PRA 
inclusions of decision-based errors due to conflicts or similarities. 
For error identification procedure, new question techniques are de- 
veloped. These errors are identified by looking at retroactions 
caused by subordinate goals as components of overall safety 
relevant goal. New quantification methods for estimating situation- 
specific probabilities are developed. The factors conflict and 
similarity are operationalized in a way that allows their quantifica- 
tion based on informations usually available in PRA. Quantification 
procedure uses extrapolations and interpolations based on a poor 
set of data related to decision-based errors. Moreover, for passive 
errors in decision-making a completely new approach is presented 
where errors are quantified via a delay initiating the required action 
rather than via error probabilities. Practicability of this dynamic ap- 
proach is demonstrated by probabilistic analysis of the actions 
required during the total loss of feedwater event at the Davis- 
Besse plant 1985. The extensions of the classical PRA method 
developed in this work are applied to a MMSA of the decay heat 
removal (DHR) of the HTR-500. Errors in decision-making - as po- 
tential roots of extraneous acts - are taken into account in a 
comprehensive and systematic manner. Five additional errors are 
identified. However, the probabilistic quantification results a non- 
significant increase of the DHR failure probability. (orig.) 


15439 (Jue+-2823) Analysis of the gas-diffusion process 
during a hypothetical air ingress accident in a modular high 
temperature gas cooled reactor. Zhang, Z.; Gerwin, H.; Scherer, 
W. Forschungszentrum Juelich GmbH (Germany). Inst. fuer Sicher- 
heitsforschung und Reaktortechnik. Oct 1993. 40p. Order Number 
DE94758719. Source: OSTI; NTIS (US Sales Only); INIS. 

A one-dimensional coupled diffusion-convection mode! has been 
established and it is shown, that experiments performed at JAERI 
have been recalculated successfully, thus validating the new 
model. Applying this model to the NACOK facility, now under 
construction at the Institute for Safety Research and Reactor Tech- 
nology (ISR) of the KFA Juelich, a delay time until the onset of 
natural circulation was found to be 14 hours. For the 200 MW HTR- 
MODULE designed by the SIEMENS company about 39 hours are 
predicted. It was found that pressure disturbances, e.g. caused by 
environmental noise could significantly shorten the time delay until 
the onset of natural circulation. The onset time delay remains con- 
stant below 40 dB noise, reaches half of its value at 80 dB and 
tends to zero at 120 dB. Thus, the relevance of the delay effect 
with respect to safety related questions is reduced. (orig./HP) 
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15440 (KFK-5108) Second OECD (NEA) CSNI specialist 
meeting on molten core debris-concrete interactions: Pro- 
ceedings. Alsmeyer, H. (comp.). Kernforschungszentrum Karlsruhe 
GmbH (Germany). Inst. fuer Angewandte Thermo- und Fluiddy- 
namik (IATF); Kernforschungszentrum Karlsruhe GmbH (Germany). 
Projekt Nukleare Sicherheitsforschung; Nuclear Energy Agency, 75 
- Paris (France). Nov 1992. 6038p. (CONF-9204105-: 2. 
Organization for Economic Cooperation and Development 
(OECD)/Committee on the Safety of Nuclear Installations (CSNI) 
specialists meeting, Karisruhe (Germany), 1-3 Apr 1992; 
NEA/CSNI/R-(92)10). Order Number DE94758757. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The 37 contributions concentrated on two main topics. The first 
topic is the ‘classical’ core debris-concrete interaction, both experi- 
mental and theoretical. Integral effects and separate effects were 
addressed in thermal hydraulics and heat transfer, material interac- 
tion, and aerosol release during concrete erosion, with some 
applications to prototypical nuclear power plants. The second topic 
is the possibility of controlling and ending the erosion of the con- 
crete by spreading of the core melt, and/or achieving coolability by 
the addition of water. (orig/HP) 


15441 (KFK-5108, pp. 19-34) Ex-vessel melt behavior and 
its role in safety assessment of LWR. Rohde, J. (Gesellschaft 
fuer Reaktorsicherheit (GRS) mbH, Koeln (Germany)); Cenerino, 
G. Kernforschungszentrum Karlsruhe GmbH (Germany). Inst. 
fuer Angewandte Thermo- und Fluiddynamik (IATF); Kern- 
forschungszentrum Karlsruhe GmbH (Germany). Projekt Nukleare 
Sicherheitsforschung; Nuclear Energy Agency, 75 - Paris (France). 
Nov 1992. 603p. (CONF-9204105—: 2. Organization for Economic 
Cooperation and Development (OECD)/Committee on the Safety of 
Nuclear Installations (CSNI) specialists meeting, Karlsruhe (Ger- 
many), 1-3 Apr 1992; NEA/CSNI/R-+{92)10). In Second OECD 
(NEA) CSNI specialist meeting on molten core debris-concrete in- 
teractions: Proceedings. Order Number DE94758757. Source: 
OSTI; NTIS (US Sales Only); INIS. 

An overview is given on boundary conditions for ex-vessel melt 
behavior, molten core concrete interactions (MCCI), corium coola- 


bility, role of cores and use to PRA and safety recommendations 
for core catchers. (HP) 


15442 (KFK-5108, pp. 37-50) Interaction between a super- 
heated uranium dioxide jet and cold concrete. Howe, L.D. (AEA 
Safety and Reliability, Culham Lab., Abingdon (United Kingdom)); 
Denham, M.K.; Turland, B.D.; Dop, L.M.G.; Humphreys, 
R.J. Kernforschungszentrum Karlsruhe GmbH (Germany). Inst. 
fuer Angewandte Thermo- und Fluiddynamik (IATF); Kern- 
forschungszentrum Karlsruhe GmbH (Germany). Projekt Nukleare 
Sicherheitsforschung; Nuclear Energy Agency, 75 - Paris (France). 
Nov 1992. 603p. (CONF-9204105-: 2. Organization for Economic 
Cooperation and Development (OECD)/Committee on the Safety of 
Nuclear Installations (CSNI) specialists meeting, Karlsruhe (Ger- 
many), 1-3 Apr 1992; NEA/CSNI/R-+{92)10). In Second OECD 
(NEA) CSNI specialist meeting on molten core debris-concrete in- 
teractions: Proceedings. Order Number DE94758757. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A scoping experiment has been carried out at the Winfrith Tech- 
nology Centre using its Molten Fuel Test Facilities to examine the 
initial interaction between a fuel melt and concrete. A molten fuel 
simulant consisting of 81% UO. and 19% Mo with a large super- 
heat (T~3600 K) was poured onto a basaltic concrete target. 
Thermocouple data indicate that there was an initial high rate of 
ablation. The test demonstrated that in the case of such high su- 
perheats, a vigorous interaction between the jet and the target 
takes place, with much of the impinging material ejected within the 
first few seconds. There was a depression eroded into the target 
by the jet. The experiment has subsequently been modeled at Cul- 
ham Laboratory using a version of the CORCON MCCI (molten 
core-concrete interaction) computer code. The calculations were 
able to produce a representation of this effect. The results of the 
experiment and the calculation have been compared with jetting 
correlations, and reasonable agreement has been found. We con- 
clude by advising caution when applying the results of this isolated 
test to more prototypic interactions. (orig.) 





15443 (KFK-5108, pp. 51-66) Sustained uranium dioxide/ 
concrete interactions tests: The SURC test series. Copus, 
E.R. (Sandia National Labs., Albuquerque, NM _ (United 
States)). Kernforschungszentrum Karlsruhe GmbH (Germany). Inst. 
fuer Angewandte Thermo- und Fluiddynamik (IATF); Kern- 
forschungszentrum Karlsruhe GmbH (Germany). Projekt Nukleare 
Sicherheitsforschung; Nuclear Energy Agency, 75 - Paris (France). 
Nov 1992. 603p. (CONF-9204105-—: 2. Organization for Economic 
Cooperation and Development (OECD)/Committee on the Safety of 
Nuclear Installations (CSNI) specialists meeting, Karlsruhe (Ger- 
many), 1-3 Apr 1992; NEA/CSNI/R-(92)10). In Second OECD 
(NEA) CSNI specialist meeting on molten core debris-concrete in- 
teractions: Proceedings. Order Number DE94758757. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The SURC-1 and SURC-2 tests were large-scale tests of the in- 
teractions of molten UO».-ZrO.-Zr mixtures with limestone and 
siliceous concretes. Each of the tests included in the melt charge a 
selection of fission product elements. Releases of these elements 
provide data for development and validation of fission product re- 
lease models. The tests show that heat transfer models developed 
for the CORCON code can predict the erosion of concrete by oxi- 
dic as well as metallic melts. Zirconium chemistry drastically affects 
the interactions of melts with concrete and must be included in the 
models of ex-vessel core debris interactions to predict loads on 
reactor containments early in the ex-vessel phase of a severe acci- 
dent. Aerosols produced during the interactions are predominantly 
composed of concrete constituents, but also contain significant 
amounts of barium, cerium, and uranium. The results of the SURC 
tests provide a vehicle for substantial validation of models such as 
CORCON and indicate that an adequate understanding now exists 
concerning core debris interactions with concrete when liquid water 
is not present. (orig/HP) 


15444 (KFK-5108, pp. 67-82) Beta experiments on zirco- 
nium oxidation and aerosol release during melt-concrete 
interaction. Alsmeyer, H. (Kernforschungszentrum Karlsruhe 
GmbH (Germany)); Adelhelm, C.; Dillimann, H.G.; Heinle, M.; Rata- 
jezak, W.; Schumacher, G.; Schoeck, W. Kernforschungszentrum 
Karlsruhe GmbH (Germany). Inst. fuer Angewandte Thermo- und 
Fluiddynamik (IATF); Kernforschungszentrum Karlsruhe GmbH 
(Germany). Projekt Nukleare Sicherheitsforschung; Nuclear Energy 
Agency, 75 - Paris (France). Nov 1992. 603p. (CONF-9204105-: 
2. Organization for Economic Cooperation and Development 
(OECD)/Committee on the Safety of Nuclear installations (CSNI) 
specialists meeting, Karlsruhe (Germany), 1-3 Apr 1992; 
NEA/CSNI/R-(92)10). In Second OECD (NEA) CSNI specialist 
meeting on molten core debris-concrete interactions: Proceedings. 
Order Number DE94758757. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Three experiments on melt-concrete interaction have been car- 
ried out in the BETA facility to investigate the zirconium oxidation 
processes during concrete attack and their influence on concrete 
erosion and aerosol release. The results clearly show the domi- 
nance of the condensed phase chemistry, that is the chemical 
reaction of Zr and SiOz leading to the rapid oxidation of 80 kg of 
Zr and the formation of Si in the metallic melt within a few minutes 
only. The high chemical energy release from this reaction produces 
fast concrete erosion and a pronounced gas spike dominated by 
hydrogen release. After the completion of Zr oxidation the erosion 
is determined by the much lower internal decay heat level with 
moderate interaction processes. The temperature of the melt is 
measured to decrease very fast to the freezing temperature which 
can be explained by the very effective heat removal to the melting 
concrete. The overall downward erosion of 40 to 50 cm of the con- 
crete crucible produces characteristic 2-dimensional cavity shapes. 
Aerosol release including simulated fission product behavior is re- 
ported with respect to aerosol rates, chemical composition, and 
characteristic particle size. (orig.) 


15445 (KFK-5108, pp. 83-96) ACE program phase C: Fis- 
sion product release from molten corium concrete interaction 
(MCCI). Sehgal, B.R. (Electric Power Research inst., Palo Alto, CA 
(United States)); Spencer, B.W. Kernforschungszentrum Karlsruhe 
GmbH (Germany). Inst. fuer Angewandte Thermo- und Fluiddy- 
namik (IATF); Kernforschungszentrum Karlsruhe GmbH (Germany). 
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Projekt Nukleare Sicherheitsforschung; Nuclear Energy Agency, 75 
- Paris (France). Nov 1992. 603p. (CONF-9204105—-: & 
Organization for Economic Cooperation and Development 
(OECD)/Committee on the Safety of Nuclear Installations (CSNI) 
specialists meeting, Karlsruhe (Germany), 1-3 Apr 1992; 
NEA/CSNI/R—(92)10). In Second OECD (NEA) CSN specialist 
meeting on molten core debris-concrete interactions: Proceedings. 
Order Number DE94758757. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The experiments formed the Phase C of the advanced contain- 
ment experiments (ACE) program which is sponsored by a 
consortium of 19 countries and managed by EPRI. The major ob- 
jective was to obtain data on the release of fission products in 
realistic and extrapolatable simulations of accident conditions. Data 
has been obtained on the release of the volatile and the less 
volatile refractory fission products, and the release of other 
aerosols during the MCCI. Thermal-hydraulic data have also been 
obtained. These experiments are currently being analyzed by con- 
sortium members to validate the various MCCI models and codes, 
e.g., CORCON, VANESA, WECHSEL and MAAP-DECOMP. This 


paper provides an overview of the ACE MCCI experimental pro- 
gram. (orig/HP) 


15446 (KFK-5108, pp. 97-110) Thermal-hydraulic aspects 
of the large-scale integral MCCI tests in the ACE program. 
Thompson, D.H. (Argonne National Lab., IL (United States)); 
Fink, J.K.; Armstrong, D.R.; Spencer, B.W.; Sehgal, 
B.R. Kernforschungszentrum Karlsruhe GmbH (Germany). Inst. 
fuer Angewandte Thermo- und Fluiddynamik (IATF); Kern- 
forschungszentrum Karlsruhe GmbH (Germany). Projekt Nukleare 
Sicherheitsforschung; Nuclear Energy Agency, 75 - Paris (France). 
Nov 1992. 603p. (CONF-9204105—: 2. Organization for Economic 
Cooperation and Development (OECD)/Committee on the Safety of 
Nuclear Installations (CSNI) specialists meeting, Karlsruhe (Ger- 
many), 1-3 Apr 1992; NEA/CSNI/R-{92)10). in Second OECD 
(NEA) CSNI specialist meeting on molten core debris-concrete in- 
teractions: Proceedings. Order Number DE94758757. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The tests were performed using four types of concrete (siliceous, 
serpentine, limestone, and limestone/common sand) and a range 
of metal oxidation for BWR and PWR core material. Melt tempera- 
tures, ablation rates, off-gas composition, and superficial gas 
velocity as a function of time during each test were processed from 
the recorded test data. These thermal hydraulic results are de- 
scribed for the ACE MCCI tests. (orig/HP) 


15447 


(KFK-5108, pp. 111-125) Aerosols released during 
large-scale integral MCCI tests in the ACE program. Fink, J.K. 
(Argonne National Lab., IL (United States)); Thompson, D.H.; 
Spencer, B.W.; Sehgal, B.R. Kernforschungszentrum Karlsruhe 
GmbH (Germany). Inst. fuer Angewandte Thermo- und Fiuiddy- 
namik (IATF); Kernforschungszentrum Karlsruhe GmbH (Germany). 
Projekt Nukleare Sicherheitsforschung; Nuclear Energy Agency, 75 


- Paris (France). Nov 1992. 603p. (CONF-9204105—-: 2. 
Organization for Economic Cooperation and Development 
(OECD)/Committee on the Safety of Nuclear installations (CSNI) 
specialists meeting, Karlsruhe (Germany), 1-3 Apr 1992; 
NEA/CSNI/R-(92)10). In Second OECD (NEA) CSNI specialist 
meeting on molten core debris-concrete interactions: Proceedings. 
Order Number DE94758757. Source: OSTI; NTIS (US Sales Only); 
INIS. 

One of the objectives of the experiments is to collect and 
characterize all the aerosols released from the MCCls. Aerosols re- 
leased from experiments using four types of concrete (siliceous, 
limestone/common sand, serpentine, and limestone) and a range 
of metal oxidation for BWR and PWR core material have been col- 
lected and characterized. Release fractions were determined for 
UOz, Zr, the fission-products: BaO, SrO, LagO3, CeO2, MoOz, Te, 
Ru, and control materials: Ag, In, and BsC. Release fractions of 
UO, and the fission products other than Te were small in all tests. 
However, release of control materials was significant. (orig/HP) 


15448 (KFK-5108, pp. 129-146) Modeling and validation 
progress with MAAP 4 DECOMP. Plys, M.G. (Fauske and Asso- 
ciates, Inc., Burr Ridge, IL (United States)); Wang Zhe; Cady, 
K.B. Kernforschungszentrum Karlsruhe GmbH (Germany). Inst. 
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fuer Angewandte Thermo- und Fluiddynamik (IATF); Kern- 
forschungszentrum Karlsruhe GmbH (Germany). Projekt Nukleare 
Sicherheitsforschung; Nuclear Energy Agency, 75 - Paris (France). 
Nov 1992. 6038p. (CONF-9204105-: 2. Organization for Economic 
Cooperation and Development (OECD)/Committee on the Safety of 
Nuclear Installations (CSNI) specialists meeting, Karlsruhe (Ger- 
many), 1-3 Apr 1992; NEA/CSNI/R-(92)10). In Second OECD 
(NEA) CSNI specialist meeting on molten core debris-concrete in- 
teractions: Proceedings. Order Number DE94758757. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Improvements to the MAAP 3.0B model for core-concrete inter- 
actions, DECOMP, are in progress to create a new version for the 
accident management code MAAP 4. This paper describes the first 
version for MAAP 4, its validation, and future plans. Since 
DECOMP must fit into an integral code, it contains simplified repre- 
sentations of many phenomena. Significant new features are 
independent sideward and downward erosion, capacity to incorpo- 
rate complex pseudo-binary phase diagrams, and benchmark 
capability using the integral code itself. Code performance for the 
BETA, SURC, and ACE experiments is promising, but indicates 
that oxide systems are difficult to model because of the paucity of 
phase diagram data and the coupling of solidification behavior, vis- 
cosity, and heat transfer. (orig.) 


15449 (KFK-5108, pp. 147-155) improved WECHSL models 
including zirconium oxidation and its verification by new beta 
experiments. Foit, J.J. (Kernforschungszentrum Karlsruhe GmbH 
(Germany). Inst. fuer Angewandte Thermo- und _ Fluiddy- 
namik). Kernforschungszentrum Karlsruhe GmbH (Germany). Inst. 
fuer Angewandte Thermo- und Fluiddynamik (IATF); Kern- 
forschungszentrum Karlsruhe GmbH (Germany). Projekt Nukleare 
Sicherheitsforschung; Nuclear Energy Agency, 75 - Paris (France). 
Nov 1992. 603p. (CONF-9204105-: 2. Organization for Economic 
Cooperation and Development (OECD)/Committee on the Safety of 
Nuclear Installations (CSNI) specialists meeting, Karlsruhe (Ger- 
many), 1-3 Apr 1992; NEA/CSNI/R-(92)10). In Second OECD 
(NEA) CSNI specialist meeting on molten core debris-concrete in- 
teractions: Proceedings. Order Number DE94758757. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Recently the experimental programs SURC at SNL (USA), ACE 
at ANL (USA) and BETA at KfK (Germany) have been carried out 
in order to investigate the phenomena which are likely to occur 
during the ex-vessel of a core-melt accident, predominantly in the 
high temperature phase of concrete erosion with high zirconium 
content of the melt. During this phase of interaction the condensed 
phase reaction between zirconium and SiOz is considered to play 
an important role. On the base of this BETA test series the im- 
proved WECHSL code is validated. (orig.) 


15450 (KFK-5108, pp. 157-171) Assessment status of the 
WECHSL-Mod3 code. Renault, C. (inst. de Protection et de 
Surete Nucleaire, CEN Cadarache, Saint-Paul-les-Durance 
(France)); Foit, J.J. Kernforschungszentrum Karlsruhe GmbH (Ger- 
many). Inst. fuer Angewandte Thermo- und Fluiddynamik (IATF); 
Kernforschungszentrum Karlsruhe GmbH (Germany). Projekt Nuk- 
leare Sicherheitsforschung; Nuclear Energy Agency, 75 - Paris 
(France). Nov 1992. 603p. (CONF-9204105—: 2. Organization for 
Economic Cooperation and Development (OECD)/Committee on 
the Safety of Nuclear Installations (CSNI) specialists meeting, Karl- 
sruhe (Germany), 1-3 Apr 1992; NEA/CSNI/R-(92)10). In Second 
OECD (NEA) CSNI specialist meeting on molten core debris- 
concrete interactions: Proceedings. Order Number DE94758757. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The predictive capability of the WECHSL-Mod3 code is evalu- 
ated on the basis of a significant set of experiments selected from 
the BETA I, SURC and ACE test matrices. The prediction of con- 
crete erosion is generally in close agreement with data for all 
corium compositions and concrete types. The modeling of con- 
densed phase chemistry appears as a major contribution to the 
proper calculation of the tests where Zr oxidation played a role. 
Some discrepancies observed for the prediction of concrete abla- 
tion and melt temperature for the case of oxidic melts are 
discussed with respect to the modeling of liquidus/solidus tempera- 
tures, of melt-concrete heat transfer and of Zr chemistry at very 
high temperature. (orig.) 
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15451 (KFK-5108, pp. 173-193) Development and valida- 
tion of CORCON-Mod3. Bradley, D.R. (Science Applications 
International Corp., Albuquerque, NM (United States)). Kern- 
forschungszentrum Karlsruhe GmbH (Germany). Inst. fuer 
Angewandte Thermo- und Fluiddynamik (IATF); Kern- 
forschungszentrum Karlsruhe GmbH (Germany). Projekt Nukleare 
Sicherheitsforschung; Nuclear Energy Agency, 75 - Paris (France). 
Nov 1992. 6038p. (CONF-9204105—: 2. Organization for Economic 
Cooperation and Development (OECD)/Committee on the Safety of 
Nuclear Installations (CSNI) specialists meeting, Karlsruhe (Ger- 
many), 1-3 Apr 1992; NEA/CSNI/R-{92)10). In Second OECD 
(NEA) CSNI specialist meeting on molten core debris-concrete in- 
teractions: Proceedings. Order Number DE94758757. Source: 
OSTI; NTIS (US Sales Only); INIS. 

CORCON-Mod3 is the next major version of the CORCON code. 
This version contains many model improvements over the previous 
version of the code, CORCON-Mod2. The paper briefly describes 
some of the most significant new features of the code, and then 
presents comparisons of CORCON-Mod3 predictions to the results 
of three experiments: The SURC-4 and SURC-1 experiments at 
SNL, and the ACE L6 experiment at ANL. (orig/HP) 


15452 (KFK-5108, pp. 195-209) Energy modelling of the 
ACE MCCI experiment L6. Strizhov, V. (inst. of Nuclear Safety, 
Academy of Sciences, Moscow (Russian Federation)); Ptacek, J.; 
Corradini, M. Kernforschungszentrum Karlsruhe GmbH (Germany). 
Inst. fuer Angewandte Thermo- und Fluiddynamik (IATF); Kern- 
forschungszentrum Karlsruhe GmbH (Germany). Projekt Nukleare 
Sicherheitsforschung; Nuclear Energy Agency, 75 - Paris (France). 
Nov 1992. 603p. (CONF-9204105—: 2. Organization for Economic 
Cooperation and Development (OECD)/Committee on the Safety of 
Nuclear Installations (CSNI) specialists meeting, Karlsruhe (Ger- 
many), 1-3 Apr 1992; NEA/CSNI/R-{92)10). In Second OECD 
(NEA) CSNI specialist meeting on molten core debris-concrete in- 
teractions: Proceedings. Order Number DE94758757. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The current focus of MCCI experimentation is to determine if the 
release of fission products during the interaction is low and the 
reasons for such results. To accomplish this independent of sophis- 
ticated computer modelling requires detailed examination of data. A 
first principles analysis of the ACE experiment L6 was performed 
to identify the uncertainties in the test data. Such an analysis is 
only possible if one makes some assumptions about the chemical 
reaction scenario occurring during the experiment. Based on the 
experimental evidence and our associated analysis, the test data 
seems consistent with an uncertainty of less than 10%. The experi- 
mental heat balance is quite good taking into account the chemical 
reaction in the condensed phase for the first and second stages of 
the experiment. The expected gas release rate for the second 
stage of the experiment is quite low compared to measurements. 
This difference by at most a factor of three would have a large ef- 
fect on the computed heat transfer coefficients for the ablation of 
concrete in more detailed MCCI computer analyses. This should be 
considered in any further analyses for ACE tests. (orig/HP) 


15453 (KFK-5108, pp. 211-225) Analyses of ACE MCCI test 
L6 with the CORCON/VANESA code. Hidaka, A. (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki (Japan)); Soda, K.; Sugimoto, 
J.; Yamano, N.; Maruyama, Y. Kernforschungszentrum Karlsruhe 
GmbH (Germany). Inst. fuer Angewandte Thermo- und Fluiddy- 
namik (IATF); Kernforschungszentrum Karlsruhe GmbH (Germany). 
Projekt Nukleare Sicherheitsforschung; Nuclear Energy Agency, 75 
- Paris (France). Nov 1992. 603p. (CONF-9204105-: 2. 
Organization for Economic Cooperation and Development 
(OECD)/Committee on the Safety of Nuclear Installations (CSNI) 
specialists meeting, Karlsruhe (Germany), 1-3 Apr 1992; 
NEA/CSNI/R-(92)10). In Second OECD (NEA) CSNI specialist 
meeting on molten core debris-concrete interactions: Proceedings. 
Order Number DE94758757. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Analyses of ACE MCCI Test L6 were performed at JAERI to 
evaluate the quantity of FP(fission products) release and the be- 
havior of concrete erosion during an MCCI. The CORCON/ 
Mod2.04 was used for the thermal-hydraulic analysis and the esti- 
mations of concrete erosion and gas generation during an MCCI. 





The VANESA1.01 code was used for the prediction of species and 
quantity of released FP aerosols during an MCCI. The convective 
heat transfer model for horizontal surfaces in the CORCON code 
was modified from the Greene's to the Kutateladze’s to better pre- 
dict concrete ablation rate. Furthermore the VANESA1.01 code was 
modified such that the upper limitation of the partial pressure for 
each species was set at 0.001 MPa as in the VANESA1.00 code to 
eliminate overestimation of the partial pressure. It was found that 
the following models and assumptions were found to influence an 
overall calculation of MCCI: Heat transfer for horizontal surfaces, 
chemical equilibrium, coking reaction and oxygen potential. (orig.) 


15454 (KFK-5108, pp. 227-241) Uncertainty of corium- 
concrete heat transfer correlations due to uncertainty of melt 
transport properties. Gonzalez Pindado, F.J. (Catedra de Tec- 
nologia Nuclear, E.T.S. Ingenieros Industriales, Univ. Politecnica 
de Madrid (Spain)). Kernforschungszentrum Karlsruhe GmbH (Ger- 
many). Inst. fuer Angewandte Thermo- und Fluiddynamik (IATF); 
Kernforschungszentrum Karlsruhe GmbH (Germany). Projekt Nuk- 
leare Sicherheitsforschung; Nuclear Energy Agency, 75 - Paris 
(France). Nov 1992. 603p. (CONF-9204105-: 2. Organization for 
Economic Cooperation and Development (OECD)/Committee on 
the Safety of Nuclear Installations (CSNI) specialists meeting, Karl- 
sruhe (Germany), 1-3 Apr 1992; NEA/CSNI/R-(92)10). In Second 
OECD (NEA) CSNI specialist meeting on molten core debris- 
concrete interactions: Proceedings. Order Number DE94758757. 
Source: OSTI; NTIS (US Sales Only); INIS. 

An uncertainty and sensitivity analysis of the corium-concrete 
heat transfer correlations is presented. The uncertainty of heat 
transfer coefficients due to uncertainty of properties has been 
quantified; the relative importance of each property has also been 
obtained. The results of the analysis may be used to decide where 
to put experimental efforts to reduce more effectively the present 
uncertainties. Analysis techniques based on Latin Hypercube Sam- 
pling, LHS, and linear regression analysis, PCCSRC, were used to 
study the behaviour of heat transfer coefficients in forty-two cases, 
representative of almost all possible situations in LWR’s. (orig/HP) 


15455 (KFK-5108, pp. 243-256) Non-ideal solution model 
ing for predicting chemical phenomena during core debris 
interactions with concrete. Powers, D.A. (Sandia National Labs., 
Albuquerque, NM (United States)). Kernforschungszentrum Karl- 
sruhe GmbH (Germany). Inst. fuer Angewandte Thermo- und 
Fluiddynamik (IATF); Kernforschungszentrum Karlsruhe GmbH 
(Germany). Projekt Nukleare Sicherheitsforschung; Nuclear Energy 
Agency, 75 - Paris (France). Nov 1992. 6038p. (CONF-9204105—: 
2. Organization for Economic Cooperation and Development 
(OECD)/Committee on the Safety of Nuclear Installations (CSNI) 
specialists meeting, Karlsruhe (Germany), 1-3 Apr 1992; 
NEA/CSNI/R-{92)10). In Second OECD (NEA) CSNI specialist 
meeting on molten core debris-concrete interactions: Proceedings. 
Order Number DE94758757. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Non-ideal solution models for the metallic and oxide phases of 
molten reactor core debris are developed to improve predictions of 
fission product behavior during core debris/concrete interactions. 
The non-ideal solution model of the metal phase of core debris is 
based on use of the Kohler equation to extrapolate the available 
data and models for binary combinations of melt constituents to 
predict properties of the multicomponent mixture. Subregular mod- 
els are used for the constituent binary alloys. Parameters for the 
models have been taken from the literature or estimated. The non- 
ideal solution model for the oxide phase is based on an associated 
solution model that has proved of use in the description of complex 
geological melts. The excess free energy of mixing in the oxide 
phase is expanded in terms of the properties of hypothesized, stoi- 
chiometric species. Parameters for the model are determined from 
data for binary combinations of constituents and from comparisons 
of model predictions to known phase diagrams. (orig.) 


15456 (KFK-5108, pp. 287-299) A study of the parameters 
influencing the release of species by vaporization during 
core-concrete interactions. Mignanelli, M.A. (AEA Reactor 
Services, AEA Technology, Harwell Lab. (United King- 
dom)). Kernforschungszentrum Karlsruhe GmbH (Germany). Inst. 
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fuer Angewandte Thermo- und Fliuiddynamik (IATF); Kern- 
forschungszentrum Karlsruhe GmbH (Germany). Projekt Nukleare 
Sicherheitsforschung; Nuclear Energy Agency, 75 - Paris (France). 
Nov 1992. 603p. (CONF-9204105-: 2. Organization for Economic 
Cooperation and Development (OECD)/Committee on the Safety of 
Nuclear Installations (CSNI) specialists meeting, Karlsruhe (Ger- 
many), 1-3 Apr 1992; NEA/CSNI/R-{92)10). In Second OECD 
(NEA) CSNI specialist meeting on molten core debris-concrete in- 
teractions: Proceedings. Order Number DE94758757. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A sensitivity study has been performed to establish the parame- 
ters that are important in the modelling of the releases of species 
during molten core-concrete interactions. The factors include the 
calculational method used to determine the equilibrium, the thermo- 
dynamic data and model that describes the chemical system, 
temperature, ablation rate, oxygen potential of the system and the 
configuration of the melt. The assessment of these parameters in- 
dicate that the chemical description of the melt, in particular the 
solution models and the configuration of the melt layers have a sig- 
nificant influence on the releases. (orig.) 


15457 (KFK-5108, pp. 301-314) Aerosol removal from gas 
bubbles resulting from molten core-concrete interactions. 
Bamford, G.J. (SRD Culcheth, AEA Technology (United Kingdom)); 
Ramsdale, S.A. Kernforschungszentrum Karlsruhe GmbH (Ger- 
many). Inst. fuer Angewandte Thermo- und Fluiddynamik (IATF); 
Kernforschungszentrum Karlsruhe GmbH (Germany). Projekt Nuk- 
leare Sicherheitsforschung; Nuclear Energy Agency, 75 - Paris 
(France). Nov 1992. 603p. (CONF-9204105—: 2. Organization for 
Economic Cooperation and Development (OECD)/Committee on 
the Safety of Nuclear Installations (CSNI) specialists meeting, Karl- 
sruhe (Germany), 1-3 Apr 1992; NEA/CSNI/R-{92)10). In Second 
OECD (NEA) CSNI specialist meeting on molten core debns- 
concrete interactions: Proceedings. Order Number DE94758757. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Pool scrubbing, the removal of aerosol particles by bubbling con- 
taminated gases though a water pool, could be a significant 
mechanism in limiting the severity of certain reactor accidents. 
BUSCA is a computer code designed to model bubble thermal- 
hydraulics and associated pool scrubbing removal processes. This 
paper describes the enhancements made to the code since the 
Palo Alto CSNI conference in 1986. BUSCA now has the ability to 
model effects of different bubble shapes, bulk condensation, bubble 
breakup, and bubble cluster and plume rise conditions. A series of 
sensitivity tests have been included to assess the significance of 
these additions on decontamination factor (DF) calculations. DFs 
are seen to increase with, (i) increasing initial mole fraction of 
steam in bubble, (ii) reduction of the initial bubble size, (iii) reduc- 
tion of the pool temperature, (iv) increasing the initial temperature 
difference between the pool and the bubble, (v) increasing the pool 
depth, (vi) increasing the solubility of the aerosol particles. While a 
reduction in DFs can be brought about by assuming the bubbles 
rise as a plume rather than as individual bubbles. (orig/HP) 


15458 (KFK-5108, pp. 317-329) Failure mode of a concrete 
cylinder due to attack by an eroding melt while cooled by out- 
side water. Alsmeyer, H. (Kernforschungszentrum Karlsruhe 
GmbH (Germany)); Adelheim, C.; Dillmann, H.G.; Heinle, M.; Rata- 
jzcak, W.; Schumacher, G.; Schoeck, W. Kernforschungszentrum 
Karlsruhe GmbH (Germany). Inst. fuer Angewandte Thermo- und 
Fluiddynamik (IATF); Kernforschungszentrum Karlsruhe GmbH 
(Germany). Projekt Nukleare Sicherheitsforschung; Nuclear Energy 
Agency, 75 - Paris (France). Nov 1992. 603p. (CONF-9204105—: 
2. Organization for Economic Cooperation and Development 
(OECD)/Committee on the Safety of Nuclear Installations (CSNI) 
specialists meeting, Karlsruhe (Germany), 1-3 Apr 1992; 
NEA/CSNI/R-(92)10). In Second OECD (NEA) CSNI specialist 
meeting on molten core debris-concrete interactions: Proceedings. 
Order Number DE94758757. Source: OSTI; NTIS (US Sales Only); 
INIS. 

in the BETA facility an experiment was conducted on the failure 
of a cylindrical concrete wall which is eroded on the inner side by a 
heated melt while being cooled outside by stagnant water. No de- 
crease of the radial erosion velocity is observed when the melt front 
approaches the outer concrete surface and wall failure occurs after 
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the residual wall thickness is reduced to less than one centimeter. 
The melt relocates into the water annulus and fast evaporation of 
the water and pressure increase occur. Applicability of the experi- 
mental results for LWR severe accidents is discussed. (orig.) 


15459 (KFK-5108, pp. 331-344) Spreading of melt in reac- 
tor containments (SMELTR). Sehgal, B.R. (Electric Power 
Research Inst, Palo Alto, CA (United States)); Spencer, 
B.W. Kernforschungszentrum Karlsruhe GmbH (Germany). Inst. 
fuer Angewandte Thermo- und Fluiddynamik (IATF); Kern- 
forschungszentrum Karlsruhe GmbH (Germany). Projekt Nukieare 
Sicherheitsforschung; Nuclear Energy Agency, 75 - Paris (France). 
Nov 1992. 603p. (CONF-9204105-: 2. Organization for Economic 
Cooperation and Development (OECD)/Committee on the Safety of 
Nuclear installations (CSNI) specialists meeting, Karlsruhe (Ger- 
many), 1-3 Apr 1992; NEA/CSNI/R-(92)10). In Second OECD 
(NEA) CSNI specialist meeting on molten core debris-concrete in- 
teractions: Proceedings. Order Number DE94758757. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A cooperative program of experiments on the spreading behavior 
of core melts in reactor containments (SMELTR) is proposed. In 
this program, experiments will be performed with prototypic corium 
melts in a facility incorporating a melt generator and a receiving 
vessel (representing a containment). Experiments will be performed 
with and without the presence of water in the receiving vessel. The 
main objectives of the SMELTR program are to: (1) Obtain data on 
melt-spreading and heat removal for validation of the MELT- 
SPREAD code; (2) perform confirmatory tests in properly-scaled 
representations of current and advanced light water reactor (ALWR) 
containments to obtain data for direct application. This paper de- 
scribes the essential elements of the SMELTR program. (orig.) 


15460 (KFK-5108, pp. 345-356) ACE program phase D: 
melt attack and coolability experiments (MACE) program. Seb- 
gal, B.R. (Electric Power Research Inst., Palo Alto, CA (United 
States)); Spencer, B.W. Kernforschungszentrum Karlsruhe GmbH 
(Germany). inst. fuer Angewandte Thermo- und Fiuiddynamik 


(IATF); Kernforschungszentrum Karlsruhe GmbH (Germany). Pro- 
jekt Nukieare Sicherheitsforschung; Nuclear Energy Agency, 75 - 
Paris (France). Nov 1992. 603p. (CONF-9204105—: 2. Organization 
for Economic Cooperation and Development (OECD)/Committee 
on the Safety of Nuclear Installations (CSNI) specialists meeting, 
Karlsruhe (Germany), 1-3 Apr 1992; NEA/CSNI/R-(92)10). In Sec- 
ond OECD (NEA) CSNI specialist meeting on molten core 


debris-concrete interactions: Proceedings. Order 
DE94758757. Source: OSTI; NTIS (US Sales Only); INIS. 

A series of large-scale experiments are being performed at ANL 
investigating the coolability of molten-corium by water during its in- 
teraction with concrete. The principal objectives of the MACE 
Program are to: (1) Obtain data on heat transfer from corium melt 
to the overlying water and underlying concrete; and (2) develop 
models describing the coolability process for insertion in the U.S. 
and international codes on molten corium concrete interaction 
(MCCl). This paper provides an overview of the melt coolability 
issue, describe the MACE program and the capabilities of the ex- 
perimental facility constructed. The MACE Program is managed by 
the EPRI and supported by U.S. NRC, U.S. DOE, EPRI and an in- 
ternational consortium. (orig/HP) 


15461 (KFK-5108, pp. 357-373) Results of MACE tests MO 
and M1. Spencer, B.W. (Argonne National Lab., IL (United 
States)); Farmer, M.T.; Armstrong, D.R.; Kilsdonk, D.J.; Aeschli- 
mann, R.W.; Fischer, M. Kernforschungszentrum Karlsruhe GmbH 
(Germany). Inst. fuer Angewandte Thermo- und Fiuiddynamik 
(IATF); Kernforschungszentrum Karlsruhe GmbH (Germany). Pro- 
jekt Nukleare Sicherheitsforschung; Nuclear Energy Agency, 75 - 
Paris (France). Nov 1992. 603p. (CONF-9204105-: 2. Organization 
for Economic Cooperation and Development (OECD)/Committee 
on the Safety of Nuclear Installations (CSNI) specialists meeting, 
Karlsruhe (Germany), 1-3 Apr 1992; NEA/CSNI/R—(92)10). In Sec- 
ond OECD (NEA) CSN specialist meeting on molten core 
debris-concrete interactions: Proceedings. Order Number 
DE94758757. Source: OSTI; NTIS (US Sales Only); INIS. 

Test MO was a successful scoping test, but the first full size test, 
M1, failed to achieve melt-water contact owing to existence of a 
preexisting bridge crust of corium charge. A heat flux of 3.5 Mw/m? 
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was measured in MO which removed energy from the corium pool 
equivalent to its entire heat of solidification prior to abatement by 
formation of an interfacial crust. The crust subsequently limited 
heat extraction to 600 kW/m* and less. Both tests MO and M1 
revealed physical evidence of large pool swelling events which re- 
sulted in extrusion (and ejection) of melt into water above the 
crust, significantly increasing the overall quench and reducing the 
remaining melt in contact with the concrete. Furthermore, test M1 
provided evidence of occasional ‘burst mode’ ablation events and 
one additional important benefit of overlying water - aerosol cap- 
ture. (orig/HP) 


15462 (KFK-5108, pp. 375-389) Core-concrete interactions 
with overlying water pools. Copus, E.R. (Sandia National Labs.., 
Albuquerque, NM (United States)). Kernforschungszentrum Karl- 
sruhe GmbH (Germany). Inst. fuer Angewandte Thermo- und 
Fluiddynamik (IATF); Kernforschungszentrum Karlsruhe GmbH 
(Germany). Projekt Nukleare Sicherheitsforschung; Nuclear Energy 
Agency, 75 - Paris (France). Nov 1992. 603p. (CONF-9204105-: 
2. Organization for Economic Cooperation and Development 
(OECD)/Committee on the Safety of Nuclear Installations (CSNI) 
specialists meeting, Karlsruhe (Germany), 1-3 Apr 1992; 
NEA/CSNI/R-(92)10). In Second OECD (NEA) CSNI specialist 
meeting on molten core debris-concrete interactions: Proceedings. 
Order Number DE94758757. Source: OSTI; NTIS (US Sales Only); 
INIS. 

An inductively heated experiment, WETCOR-1, was executed as 
part of the NRC research program to study and evaluate core de- 
bris coolability by overlying water pools. A 34 kg charge material of 
AlzO3 - CaO was heated to melting at 1850 K within a 32 cm 
diameter tungsten annulus heated to 2100 K. Ablation of a lime- 
stone/common sand concrete basemat was allowed to begin and 
water at 293 K was then added continuously at 60 liters per 
minute. Both power and water flow were terminated after a 30 
minute test period. The main observations were that there was an 
initial period of vigorous melt-water interaction which lasted for 1-2 
minutes and was replaced by a relatively stable crust-water geom- 
etry with substantially reduced rates of energy transfer to the 
overlying water. These rates of energy transfer were insufficient to 
either quench the melt or to discontinue the pre-established 
mettpool-concrete ablation process. (orig./HP) 


15463 (KFK-5108, pp. 391-400) A core catcher concept 
based on fragmentation of melts. Tromm, W. (Kern- 
forschungszentrum Karlsruhe GmbH (Germany)); Alsmeyer, H.; 
Schneider, H. Kernforschungszentrum Karlsruhe GmbH (Germany). 
Inst. fuer Angewandte Thermo- und Fluiddynamik (IATF); Kern- 
forschungszentrum Karlsruhe GmbH (Germany). Projekt Nukleare 
Sicherheitsforschung; Nuclear Energy Agency, 75 - Paris (France). 
Nov 1992. 603p. (CONF-9204105-: 2. Organization for Economic 
Cooperation and Development (OECD)/Committee on the Safety of 
Nuclear installations (CSNI) specialists meeting, Karlsruhe (Ger- 
many), 1-3 Apr 1992; NEA/CSNI/R-(92)10). In Second OECD 
(NEA) CSNI specialist meeting on molten core debris-concrete in- 
teractions: Proceedings. Order Number DE94758757. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The core catcher for a new PWR is designed to cope with high 
pressure and low pressure core melt scenarios and achieves 
coolability by spreading and fragmentation of the ex-vessel core 
mett. Direct water contact converts the decay heat to steam where 
the reflux of the steam condensate from the containment estab- 
lishes a_ self-circulating steam/water flow. Prototypic transient 
experiments demonstrated the feasibility of the coolant concept 
which achieved early quenching and coolability by flooding the melt 
with water from the bottom. (orig/HP) 


15464 (KFK-5108, pp. 403-418) Modeling and database for 
melt-water interfacial heat transfer. Farmer, M.T. (Argonne Na- 
tional Lab., IL (United States)); Schneider, J.P.; Bonomo, B.; 
Theofanous, G.; Spencer, B.W. Kernforschungszentrum Karlsruhe 
GmbH (Germany). Inst. fuer Angewandte Thermo- und Fluiddy- 
namik (IATF); Kernforschungszentrum Karlsruhe GmbH (Germany). 
Projekt Nukleare Sicherheitsforschung; Nuclear Energy Agency, 75 
- Paris (France). Nov 1992. 603p. (CONF-9204105-: 2. 
Organization for Economic Cooperation and Development 
(OECD)/Committee on the Safety of Nuclear Installations (CSNI) 





specialists meeting, Karlsruhe (Germany), 1-3 Apr 1992; 
NEA/CSNI/R-(92)10). In Second OECD (NEA) CSN specialist 
meeting on molten core debris-concrete interactions: Proceedings. 
Order Number DE94758757. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A mechanistic model (CORQUENCH=Corium Quenching) has 
been developed to predict the transition superficial gas velocity be- 
tween bulk cooldown and crust-limited heat transfer regimes in a 
sparged molten pool with a coolant overlayer. The model has direct 
applications in the analysis of ex-vessel severe accidents, where 
molten corium interacts with concrete, thereby producing sparging 
concrete decomposition gases. The analysis approach embodies 
thermal, mechanical, and hydrodynamic aspects associated with in- 
cipient crust formation at the melt/coolant interface. To validate the 
model, benchtop experiments were performed which employed wa- 
ter (melt) and liquid nitrogen (coolant) simulants; decomposition 
gases were simulated using argon gas. The results confirm the ex- 
istence of distinct crust limited and bulk cooldown heat transfer 
regimes. The transition between the two regimes occurred gradu- 
ally between j=2 to 4 cm/s, with onset of bulk cooling occurring at 
j=2 cm/s. The model predicts a transition gas velocity of j=2.5 cm/s 
without empirical adjustment. Application of the model to the case 
of oxidic corium over concrete indicates that efficient bulk cooling 
of melt will occur as long as the concrete decomposition gas veloc- 
ity lies above 6 cm/s. When the gas velocity falls below this value, 
an interstitial crust is predicted to form. Thereafter, heat transfer 
from the MCCI zone to the coolant will be crust-limited. (orig /HP) 


15465 (KFK-5108, pp. 419-433) Stress analysis and scaling 
studies of corium crusts. Feng, Z. (Mechanical and Nuclear En- 
gineering Dept., Univ. of Wisconsin, Madison, WI! (United States)); 
Engelstad, R.L.; Lovell, E.G.; Corradini, M.L. Kernforschungszen- 
trum Karlsruhe GmbH (Germany). Inst. fuer Angewandte Thermo- 
und Fluiddynamik (IATF); Kernforschungszentrum Karlsruhe GmbH 
(Germany). Projekt Nukleare Sicherheitsforschung; Nuclear Energy 
Agency, 75 - Paris (France). Nov 1992. 6038p. (CONF-9204105—: 


2. Organization for Economic Cooperation and Development 
(OECD)/Committee on the Safety of Nuclear Installations (CSNI) 


specialists meeting, Karlsruhe (Germany), 1-3 Apr 1992; 
NEA/CSNI/R-{92)10). In Second OECD (NEA) CSN specialist 
meeting on molten core debris-concrete interactions: Proceedings. 
Order Number DE94758757. Source: OSTI; NTIS (US Sales Only); 
INIS. 

In the event of a severe accident in a LWR, water may be input 
to cool the molten mixture of fuel and concrete. A number of struc- 
tural models are developed and used to predict whether a crust will 
be formed and remain stable between the melt and water. Bending 
stresses and membrane stresses due to pressure loadings and the 
temperature differential are considered in the analyses to investi- 
gate the stability of the crust as a function of the time, thickness 
and span. The results from parametric studies show the conditions 
under which a crust could develop, and how such structural 
models could be used to determine scaling effects and provide cor- 
relations to prototypic accident situations. (orig.) 


15466 (KFK-5108, pp. 435-454) Modelling of the MCCi phe- 
nomena with the presence of a water layer. Ptacek, J.H. 
(Mechanical and Nuclear Engineering Dept., Univ. of Wisconsin, 
Madison, WI (United States)); Feng, Z.; Engelstad, R.L.; Lovell, 
E.G. Kernforschungszentrum Karlsruhe GmbH (Germany). Inst. 
fuer Angewandte Thnermo- und Fluiddynamik (IATF); Kern- 
forschungszentrum Karlsruhe GmbH (Germany). Projekt Nukleare 
Sicherheitsforschung; Nuclear Energy Agency, 75 - Paris (France). 
Nov 1992. 603p. (CONF-9204105-: 2. Organization for Economic 
Cooperation and Development (OECD)/Committee on the Safety of 
Nuclear Installations (CSNI) specialists meeting, Karlsruhe (Ger- 
many), 1-3 Apr 1992; NEA/CSNI/R-(92)10). In Second OECD 
(NEA) CSNI specialist meeting on molten core debris-concrete in- 
teractions: Proceedings. Order Number DE94758757. Source: 
OSTI; NTIS (US Sales Only); INIS. 

If a severe reactor accident progresses to the point that the core 
melt breaches the reactor pressure vessel, the core is deposited 
onto the containment concrete basemat. Termination of the 
accident and attainment of a stable state where core cooling is as- 
sured requires the presence of a water layer which carries away 
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nuclear decay heat. This paper discusses the possible set of con- 
ditions necessary for the attainment of this state and presents a 
simple thermal-structural model that predicts the transition of the 
molten core-concrete interaction from one state to the other. Such 
a model provides a semi-quantitative picture of how the interaction 
may proceed and how it scales from tests to prototypic reactor 
scale. All quantitative predictions are tentative pending more exact 
core-concrete properties. (orig.) 


15467 (KFK-5108, pp. 455-471) Melt coolability modeling 
and comparison to MACE test results. Farmer, M.T. (Argonne 
National Lab., IL (United States)); Sienicki, JJ.; Spencer, 
B.W. Kernforschungszentrum Karlsruhe GmbH (Germany). Inst. 
fuer Angewandte Thermo- und Fluiddynamik (IATF); Kern- 
forschungszentrum Karlsruhe GmbH (Germany). Projekt Nukleare 
Sicherheitsforschung; Nuclear Energy Agency, 75 - Paris (France). 
Nov 1992. 603p. (CONF-9204105—: 2. Organization for Economic 
Cooperation and Development (OECD)/Committee on the Safety of 
Nuclear Installations (CSNI) specialists meeting, Karlsruhe (Ger- 
many), 1-3 Apr 1992; NEA/CSNI/R-(92)10). In Second OECD 
(NEA) CSNI specialist meeting on molten core debris-concrete in- 
teractions: Proceedings. Order Number DE94758757. Source: 
OSTI; NTIS (US Sales Only); INIS. 

An important question in the assessment of severe accidents in 
LWRs is the ability of water to quench a molten corium-concrete in- 
teraction and thereby terminate the accident progression. As part 
of the Melt Attack and Coolability Experiment (MACE) Program, 
phenomenological models of the corium quenching process are un- 
der development. The modeling approach considers both bulk 
cooldown and crust-limited heat transfer regimes, as well as crite- 
ria for the pool thermal hydraulic conditions which separate the two 
regimes. The model is then compared with results of the MACE 
experiments. (orig.) 


15468 (KFK-5108, pp. 473-487) Coolability of corium 
spread onto concrete under water, the PERCOLA model. 
Bonnet, J.M. (Centre d’Etudes Nucleaires, Service de Thermohy- 
draulique des Reacteurs, 38 Grenoble (France)); Seiler, 
J.M. Kernforschungszentrum Karlsruhe GmbH (Germany). Inst. 
fuer Angewandte Thermo- und Fluiddynamik (IATF); Kern- 
forschungszentrum Karlsruhe GmbH (Germany). Projekt Nukleare 
Sicherheitsforschung; Nuclear Energy Agency, 75 - Paris (France). 
Nov 1992. 603p. (CONF-9204105—: 2. Organization for Economic 
Cooperation and Development (OECD)/Committee on the Safety of 
Nuclear Installations (CSNI) specialists meeting, Karlsruhe (Ger- 
many), 1-3 Apr 1992; NEA/CSNI/R-(92)10). In Second OECD 
(NEA) CSNI specialist meeting on molten core debris-concrete in- 
teractions: Proceedings. Order Number DE94758757. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The paper presents a theoretical simplified model called PER- 
COLA whose objective is to estimate the time required to percolate 
the melt (interacting with concrete) into a debris bed (under water) 
such that the resulting upper and lower crusts can be cooled by 
conduction. It is supposed that the concrete decomposition gases 
sparging through the melt entrain part of the liquid through open- 
ings (cracks) in the upper crust. The entrainment coefficient is the 
main parameter of the model. The entrained melt solidifies in the 
water layer and is supposed to deposit to form a debris bed, which 
is cooled by the water. The interest of this model is to perform 
parametric calculations in order to state if the hypothesized sce- 
nario seems credible or not and if further development along this 
line makes sense or not. The results indicate that the transforma- 
tion of the liquid melt into a debris bed is obtained for not 
unrealistic sets of parameters and low entrainment coefficients. The 
MACE scoping test also reveals the existence of a debris bed, de- 
spite the fact that the upper crust is separated from the liquid melt. 
It is concluded that further realistic experiments are needed. (orig.) 


15469 (KFK-5108, pp. 489-502) Status of the 
MELTSPREAD-1 computer code for the analysis of transient 
spreading of core debris melts. Farmer, M.T. (Argonne National 
Lab., IL (United States)); Sienicki, J.J.; Spencer, B.W.; Chu, 
C.C. Kernforschungszentrum Karlsruhe GmbH (Germany). Inst. 
fuer Angewandte Thermo- und Fluiddynamik (IATF); Kern- 
forschungszentrum Karlsruhe GmbH (Germany). Projekt Nukieare 
Sicherheitsforschung; Nuclear Energy Agency, 75 - Paris (France). 
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Nov 1992. 603p. (CONF-9204105—: 2. Organization for Economic 
Cooperation and Development (OECD)/Committee on the Safety of 
Nuclear Installations (CSNI) specialists meeting, Karlsruhe (Ger- 
many), 1-3 Apr 1992; NEA/CSNI/R-(92)10). In Second OECD 
(NEA) CSNI specialist meeting on molten core debris-concrete in- 
teractions: Proceedings. Order Number DE94758757. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A transient, one dimensional, finite difference computer code 
(MELTSPREAD-1) has been developed to predict spreading be- 
havior of high temperature melts flowing over concrete and/or steel 
surfaces submerged in water, or without the effects of water if the 
surface is initially dry. This paper provides a summary overview of 
(i) models and correlations currently implemented in the code, (ii) 
code validation activities completed thus far, (iii) LWR spreading- 
related safety issues for which the code has been applied, and (iv) 
the status of documentation for the code. (orig.) 


15470 (KFK-5108, pp. 503-518) How to avoid molten core/ 
concrete interaction (and steam explosions). Turricchia, A. 
(ENEL-DCO, Rome (litaly)). Kernforschungszentrum Karlsruhe 
GmbH (Germany). Inst. fuer Angewandte Thermo- und Fluiddy- 
namik (IATF); Kernforschungszentrum Karlsruhe GmbH (Germany). 
Projekt Nukleare Sicherheitsforschung; Nuclear Energy Agency, 75 

Paris (France). Nov 1992. 603p. (CONF-9204105-: 2. 
Organization for Economic Cooperation and Development 
(OECD)/Committee on the Safety of Nuclear Installations (CSNI) 
specialists meeting, Karlsruhe (Germany), 1-3 Apr 1992; 
NEA/CSNI/R-{82)10). In Second OECD (NEA) CSNI specialist 
meeting on molten core debris-concrete interactions: Proceedings. 
Order Number DE94758757. Source: OSTI; NTIS (US Sales Only); 
INIS. 

To assure the integrity of the containment basemat of future nu- 
clear power plants in case of severe accidents it is proposed to 
locate inside the reactor cavity (dry) a stack of staggered graphite 
beams with the aim of obtaining a three-dimensional corium redis- 
tribution after pressure vessel melt-through. The thin layers of the 
corium, on one side, and the large heat capacity and thermal con- 
ductivity of the stack of graphite beams, on the other, permit to 
achieve an initial quick solidification and cooldown of the melt. The 
final cooldown is achieved by gradually flooding the cavity. The 
flooding of solidified and relatively cold corium prevents steam ex- 
plosions. The results of preliminary calculations demonstrating the 
merits and the feasibility of the proposed design are given. (orig.) 


15471 (KFK-5108, pp. 521-532) International Standard 
Problem No. 30. BETA test V5.1 on core concrete interaction. 
Firnhaber, M. (Gesellschaft fuer Reaktorsicherheit mbH (GRS), 
Koein (Germany)). Kernforschungszentrum Karlsruhe GmbH (Ger- 
many). Inst. fuer Angewandte Thermo- und Fluiddynamik (IATF); 
Kernforschungszentrum Karlsruhe GmbH (Germany). Projekt Nuk- 
leare Sicherheitsforschung; Nuclear Energy Agency, 75 - Paris 
(France). Nov 1992. 603p. (CONF-9204105-: 2. Organization for 
Economic Cooperation and Development (OECD)/Committee on 
the Safety of Nuclear Installations (CSNI) specialists meeting, Karl- 
sruhe (Germany), 1-3 Apr 1992; NEA/CSNI/R-(92)10). In Second 
OECD (NEA) CSNI specialist meeting on molten core debris- 
concrete interactions: Proceedings. Order Number DE94758757. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A detailed comparison of all experimental and analytical results 
leads to the following conclusions of ISP30: The inclusion of con- 
densed phase chemical reactions of zirconium with silica is 
necessary to model the experiment adequately. All codes with this 
option calculated the rapid zirconium depletion. The CORCON tem- 
perature gradient ramps down too slowly, while the WECHSL 
calculations with condensed zirconium reactions meet the tempera- 
ture drop adequately. The effect of zirconium and silicon content 
on the solidus temperature of the metallic melt has to be included 
in the codes, which presently overestimate the freezing 
temperature of the metal melt after Zr depletion. Regarding the ex- 
perimental and analytical difficulties the calculational data of 
aerosol release and concentrations are in reasonable agreement 
with the experiment. (orig/HP) 


15472 (KFK-5108, pp. 533-546) Results of aerosol code 


comparisons with releases from ACE MCCI tests. Fink, J.K. (Ar- 
gonne National Lab., IL (United States)); Corradini, M.; Hidaka, A.; 
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Hontanon, E.; Mignanelli, M.A.;  Schroedil, £.;  Strizhov, 
V. Kernforschungszentrum Karlsruhe GmbH (Germany). Inst. 
fuer Angewandte Thermo- und Fluiddynamik (IATF); Kern- 
forschungszentrum Karlsruhe GmbH (Germany). Projekt Nukleare 
Sicherheitsforschung; Nuclear Energy Agency, 75 - Paris (France). 
Nov 1992. 603p. (CONF-9204105—: 2. Organization for Economic 
Cooperation and Development (OECD)/Committee on the Safety of 
Nuclear Installations (CSNI) specialists meeting, Karlsruhe (Ger- 
many), 1-3 Apr 1992; NEA/CSNI/R-(92)10). In Second OECD 
(NEA) CSNI specialist meeting on molten core debris-concrete in- 
teractions: Proceedings. Order Number DE94758757. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Results of aerosol release calculations by six groups from six 
countries are compared with the releases from ACE MCCI Test L6. 
The codes used for these calculations included: SOLGASMIX-PV, 
SOLGASMIX Reactor 1986, CORCON.UW, VANESA 1.01, and 
CORCON mod2.04/VANESA 1.01. Calculations were performed 
with the standard VANESA 1.01 code and with modifications to the 
VANESA code such as the inclusion of various zirconium-silica 
chemical reactions. Comparisons of results from these calculations 
were made with Test L6 release fractions for U, Zr, Si, the fission- 
product elements Te, Ba, Sr, Ce, La, Mo, Ru and control materials 
Ag and In. Reasonable agreement was obtained between calcula- 
tions and Test L6 results for the volatile elements Ag, In and Te. 
Calculated releases of the low volatility fission products ranged 
from within an order of magnitude to five orders of magnitude of 
Test L6 values. Releases were over and underestimated by calcu- 
lations. Poorest agreements were obtained for Mo and Si. (orig.) 


15473 (KFK-5108, pp. 547-556) Contribution to the subject 
evaluating the core melt/concrete interactions concerning the 
reactor type VVER-1000. Steinkopf, C.J. (Technische Hochschule 
Zittau (Germany). Mechanical Engineering/Power Engineering Fac- 
ulty); Mueller, F. Kernforschungszentrum Karlsruhe GmbH 
(Germany). Inst. fuer Angewandte Thermo- und Fluiddynamik 
(IATF); Kernforschungszentrum Karlsruhe GmbH (Germany). Pro- 
jekt Nukleare Sicherheitsforschung; Nuclear Energy Agency, 75 - 
Paris (France). Nov 1992. 603p. (CONF-9204105—: 2. Organization 
for Economic Cooperation and Development (OECD)/Committee 
on the Safety of Nuclear Installations (CSNI) specialists meeting, 
Karlsruhe (Germany), 1-3 Apr 1992; NEA/CSNI/R-{92)10). In Sec- 
ond OECD (NEA) CSNI specialist meeting on molten core 
debris-concrete interactions: Proceedings. Order Number 
DE94758757. Source: OSTI; NTIS (US Sales Only); INIS. 

Based on the MARCHS3-M calculations the zirconium content of 
the melt was determined, which is of special importance concern- 
ing the gas liberation rate in the initial stage of the melt/concrete 
interaction. The metallic zirconium content amounts to 46% of the 
total reactor zirconium. An assessment of the core melt interactions 
is given by using the codes WECHSL and CORCON. In this con- 
nection the programmes have been adapted to the characteristics 
of design and installation. In particular the IK-pipe arrangement has 
been considered in order to be able to get an understanding of the 
behaviour with regard to a hypothetical core melt accident. Empha- 
sis was placed on the transferability of the results obtained to other 
VVER-1000 plants. The results give the preconditions for develop- 
ing the static-constructive testing method of the containment and 
the gas liberation as a pressure component of the hermetic rooms 
can be determined. (orig/HP) 


15474 (KFK-5108, pp. 557-566) Application of the WECHSL 
code to PWR and BWR specific accident scenarios. Foit, J.J. 
(Kernforschungszentrum Karlsruhe GmbH (Germany). Inst. fuer 
Angewandte Thermo- und Fluiddynamik). Kernforschungszentrum 
Karlsruhe GmbH (Germany). Inst. fuer Angewandte Thermo- und 
Fluiddynamik (IATF); Kernforschungszentrum Karlsruhe GmbH 
(Germany). Projekt Nukleare Sicherheitsforschung; Nuclear Energy 
Agency, 75 - Paris (France). Nov 1992. 603p. (CONF-9204105-: 
2. Organization for Economic Cooperation and Development 
(OECD)/Committee on the Safety of Nuclear Installations (CSNI) 
specialists meeting, Karlsruhe (Germany), 1-3 Apr 1992; 
NEA/CSNI/R-(92)10). In Second OECD (NEA) CSNI specialist 
meeting on molten core debris-concrete interactions: Proceedings. 
Order Number DE94758757. Source: OSTI; NTIS (US Sales Only); 
INIS. 





An accident analysis with the WECHSL Mod version for a stan- 
dard German PWR and a model BWR was performed using the 
condensed Zr/SiO2 chemistry which is only relevant for the PWR 
because of the high content of SiOz in the siliceous concrete base- 
mat. Compared to former analyses for the PWR the much faster 
zirconium oxidation leads to a higher temperature of about 100 K 
in the early phase of melt/concrete interaction and therefore the 
crust formation process starts later than in the former analyses 
leading to a longer duration of high gas release rates dominated by 
H2 because of more effective heat transfer to the concrete in this 
period of time. The concrete basemat of the BWR consists of pure 
limestone with a decomposition temperature which is higher than 
the solidus temperature of the metallic melt. This high conrete 
decomposition temperature prevents a crust formation at the metal- 
concrete boundary. Hence a very efficient heat transfer leads to fast 
basemat penetration. Because of the limestone concrete composi- 
tion the metallic zirconium is oxidized mainly by gases. The highest 
release rates are obtained for CO followed by H2. The Ho release 
rates are lower than for the PWR. The results for the BWR show a 
strong dependence on the oxide solidus temperature. (orig/HP) 


15475 (KFK-5199) On the potential limitation of radiologi- 
cal source term releases considering severe core accidents in 
future PWR plants. Kessler, G.; Kuczera, B.; Ehrhardt, J.; Hen- 
neges, G.; Scholtyssek, W.; Wiese, H.W. Kernforschungszentrum 
Karlsruhe GmbH (Germany). Inst. fuer Neutronenphysik und Reak- 
tortechnik; Kernforschungszentrum Karlsruhe GmbH (Germany). 
Projekt Nukleare Sicherheitsforschung. Aug 1993. 48p. (In Ger- 
man). Order Number DE94761081. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Future nuclear power plants should be so safe that even in case 
of such a severe accident there will be no need of drastic external 
disaster control measures such as an evacuation or resettlement of 
the population from the vicinity of a nuclear power plant. It is 
shown by the example of a future 1400 MW, pressurized water re- 
actor plant that this goal can be attained in principle by providing a 
double containment with the annulus vented via an appropriate 
emergency standby filter. Within the framework of disaster preven- 
tion a set of parameters for accident conditions is elaborated under 
which the lower levels of intervention for evacuation are not at- 
tained. (orig./HP) 


15476 (KFK-5200) Research work for improving LWR 
safety: Annual report 1992. Bork, G. (ed.). Kern- 
forschungszentrum Karlsruhe GmbH (Germany). Projekt Nukleare 
Sicherheitsforschung. Sep 1993. 342p. (In German). Order Number 
DE94756279. Source: OSTI; NTIS (US Sales Only); INIS. 

The work performed in 1992 for the PSF project centers on vari- 
ous phenomena of severe fuel damage and on selected aspects of 
a core meltdown accident, relating to aerosol behaviour and filter 
engineering, and to methods of assessing and minimizing the radi- 
ological impacts of a reactor accident. The 1992 task programme 
of the project included research into extreme load conditions affect- 
ing the containment in a core meltdown accident: first results are 
given of the experiments performed. (orig/HP) 


15477 (LA-—11692-MS-Vol.6) AFDM: An advanced fluid- 
dynamics model: Volume 6: EOS-AFDM interface. Henneges, 
G. (Kernforschungszentrum Karlsruhe (Germany)); Kleinheins, S. 
(comps.). Los Alamos National Lab., NM (United States). Jan 
1994. 244p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-36. Order 
Number DE94009596. Source: OSTI; NTIS; INIS; GPO Dep. 

This volume of the Advanced Fluid-Dynamics Model (AFDM) 
documents the modeling of the equation of state (EOS) in the 
code. The authors present an overview of the basic concepts un- 
derlying the thermodynamics modeling and resulting EOS, which is 
a set of relations between the thermodynamic properties of materi- 
als. The AFDM code allows for multiphase-multimaterial systems, 
which they explore in three phase models: two-material solid, two- 
material liquid, and three-material vapor. They describe and 
compare two ways of specifying the EOS of materials: (1) as sim- 
plified analytic expressions, or (2) as tables that precisely describe 
the properties of materials and their interactions for mechanical 
equilibrium. Either of the two EOS models implemented in AFDM 
can be selected by specifying the option when preprocessing the 
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source code for compilation. Last, the authors determine thermo- 
physical properties such as surface tension, thermal conductivities, 
and viscosities in the model for the intracell exchanges of AFDM. 
Specific notations, routines, EOS data, plots, test results, and cor- 
rections to the code are available in the appendices. 


15478 (LA-UR-93-4358) One-dimensional TRAC cailcula- 
tions of main steam line break events for the updated PIUS 
600 advanced reactor design. Harmony, S.C.; Steiner, J.L.; 
Stumpf, H.J.; Lime, J.F.; Boyack, B.E. Los Alamos National Lab., 
NM (United States). [1993]. 155p. Sponsored by Nuclear Regula- 
tory Commission, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-9404108-1: American Nuclear Society 
(ANS) topical meeting, Pittsburgh, PA (United States), 17-21 Apr 
1994). Order Number DE94006220. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The PIUS advanced reactor is a 640-MWe pressurized water re- 
actor developed by Asea Brown Boveri (ABB). A unique feature of 
the PIUS concept is the absence of mechanical control and shut- 
down rods. Reactivity is controlled by coolant boron concentration 
and the temperature of the moderator coolant. As part of the 
preapplication and eventual design certification process, advanced 
reactor applicants are required to submit neutronic and thermal- 
hydraulic safety analyses over a sufficient range of normal 
operation, transient conditions, and specified accident sequences. 
Les Alamos is supporting the US Nuclear Regulatory Commission's 
preapplication review of the PIUS reactor. A fully one-dimensional 
model of the PIUS reactor has been developed for the Transient 
Reactor Analysis Code, TRACPF1/MOD2. Early in 1992, ABB sub- 
mitted a Supplemental Information Package describing recent 
design modifications. An important feature of the PIUS Supplement 
design was the addition of an active scram system that will func- 
tion for most transient and accident conditions. A one-dimensional 
Transient Reactor Analysis Code baseline calculation of the PIUS 
Supplement design were performed for a break in the main steam 
line at the outlet nozzle of the loop 3 steam generator. Sensitivity 
studies were performed to explore the robustness of the PIUS con- 
cept to severe off-normal conditions following a main steam line 
break. The sensitivity study results provide insights into the robust- 
ness of the design. 


15479 (NUREG/CR-3145-Vol.10) Geophysical investiga- 
tions of the Western Ohio-indiana region: Final report, 
October 1986-September 1992: Volume 10. Ruff, L. (Michigan 
Univ., Ann Arbor, Mi (United States). Dept. of Geological 
Sciences); LaForge, R.; Thorson, R.; Wagner, T.; Goudaen, F. Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Div. of Engineering; Michigan Univ., Ann Arbor, MI (United States). 
Dept. of Geological Sciences. Jan 1994. 111p. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Source: OSTI; NTIS; INIS; GPO. 

Earthquake activity in the Western Ohio-Indiana region has been 
monitored with a seismograph network consisting of nine stations 
located in west-central Ohio and four stations located in Indiana. 
Six local and regional earthquakes have been recorded from Octo- 
ber 1990 to September 1992 with magnitudes ranging from 0.6 to 
5.0. A total of 36 local and regional earthquakes have been 
recorded in the past 6-year period (October 1986 to September 
1992). Overall a total of 78 local and regional earthquakes have 
been recorded since the network went into operation in 1977. 
There was a peak in seismicity in 1986, including the July 12, 1986 
St. Marys’ event (mb=4.5), followed by an anomalously low level of 
seismicity for about 2 years. The most unusual feature of the seis- 
micity in the past.year is the occurrence of three earthquakes in 
Indiana. The locations of the felt earthquakes are scattered across 
central Indiana; an area that had been aseismic. Analysis of arrival 
time data accumulated over the past 14 years shows that the Anna 
region crustal structure is “slower” than the average mid-continent 
crustal structure. This implies that the proposed Keewenawan rift in 
the Anna region has a different structure than that of other Keewe- 
nawan rifts in the mid-continent. 


15480 (NUREG/CR-4674-Vol.17) Precursors to potential se- 
vere core damage accidents: 1992, A status report: Volume 
17, Main report and Appendix A. Cox, D.F. (Oak Ridge National 
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Lab., TN (United States)); Cletcher, J.W.; Copinger, ’D.A.; Cross- 
Dial, A.E.; Morris, R.H.; Vanden Heuvel, L.N.; Dolan, B.W.; Jansen, 
J.M.; Minarick, J.W.; Lau, W.; Salyer, W.D. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Safety Pro- 
grams; Oak Ridge National Lab., TN (United States). Dec 1993. 
142p. Sponsored by Nuclear Regulatory Commission, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. 
(ORNL/NOAC-—232-Vol.17). Source: OSTI; NTIS; INIS; GPO. 

Twenty-seven operational events with conditional probabilities of 
subsequent severe core damage of 1.0 x 10E-06 or higher occur- 
ring at commercial light-water reactors during 1992 are considered 
to be precursors to potential core damage. These are described 
along with associated significance estimates, categorization, and 
subsequent analyses. The report discusses (1) the general ratio- 
nale for this study, (2) the selection and documentation of events 
as precursors, (3) the estimation and use of conditional probabili- 
ties of subsequent severe core damage to rank precursor events, 
and (4) the plant models used in the analysis process. 


15481 (NUREG/CR-5314-Vol.5) Insights for aging manage- 
ment of light water reactor components: Metal containments: 
Volume 5. Shah, V.N. (EG and G Idaho, Inc., Idaho Falls, ID 
(United States)); Sinha, U.P.; Smith, S.K. Nuclear Regulatory Com- 
mission, Washington, DC (United States). Div. of Engineering; EG 
and G Idaho, Inc., Idaho Falls, 1D (United States); Ogden Environ- 
mental and Energy Services, Southfield, MI (United States). Mar 
1994. 100p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). DOE Contract AC07-761D01570. 
(EGG—2562-Vol.5). Source: OSTI; NTIS; INIS; GPO. 

This report evaluates the available technical information and field 
experience related to management of aging damage to light water 
reactor metal containments. A generic aging management ap- 
proach is suggested for the effective and comprehensive aging 
management of metal containments to ensure their safe operation. 
The major concern is corrosion of the embedded portion of the con- 
tainment vessel and detection of this damage. The electromagnetic 
acoustic transducer and half-cell potential measurement are poten- 
tial techniques to detect corrosion damage in the embedded portion 
of the containment vessel. Other corrosion-related concerns include 
inspection of corrosion damage on the inaccessible side of BWR 
Mark | and Mark Il containment vessels and corrosion of the BWR 
Mark | torus and emergency core cooling system piping that pene- 
trates the torus, and transgranular stress corrosion cracking of the 
penetration bellows. Fatigue-related concerns include reduction in 
the fatigue life (a) of a vessel caused by roughness of the corroded 
vessel surface and (b) of bellows because of any physical damage. 
Maintenance of surface coatings and sealant at the metal-concrete 
interface is the best protection against corrosion of the vessel. 


15482 (NUREG/CR-5407) Assessment of the impact of de- 
graded shear wall stifimesses on seismic plant risk and 
seismic design loads. Kiamerus, E.W. (Sandia National Labs., Al- 
buquerque, NM (United States)); Bohn, M.P.; Johnson, J.J.; 
Asfura, A.P.; Doyle, D.J. Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Div. of Engineering; Sandia National 
Labs., Albuquerque, NM (United States); EQE Engineering, Inc., 
San Francisco, CA (United States). Feb 1994. 581p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (United States). 
DOE Contract AC04-94AL85000. (SAND-—S3-0234). Source: OSTI; 
NTIS; INIS; GPO. 

Test results sponsored by the USNRC have shown that rein- 
forced shear wall (Seismic Category |) structures exhibit stiffnesses 
and natural frequencies which are smaller than those calculated in 
the design process. The USNRC has sponsored Sandia National 
Labs to perform an evaluation of the effects of the reduced fre- 
quencies on several existing seismic PRAs in order to determine 
the seismic risk implications inherent in these test results. This re- 
port presents the results for the re-evaluation of the seismic risk for 
three nuclear power plants: the Peach Bottom Atomic Power Sta- 
tion, the Zion Nuclear Power Plant, and Arkansas Nuclear One — 
Unit 1 (ANO-1). Increases in core damage frequencies for seismic 
initiated events at Peach Bottom were 25 to 30 percent (depending 
on whether LLNL or EPRI hazard curves were used). At the ANO- 
1 site, the corresponding increases in plant risk were 10 percent 
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(for each set of hazard curves). Finally, at Zion, there was essen- 
tially no change in the computed core damage frequency when the 
reduction in shear wall stiffness was included. In addition, an eval- 
uation of deterministic “design-like” structural dynamic calculations 
with and without the shear stiffness reductions was made. Deter- 
ministic loads calculated for these two cases typically increased on 
the order of 10 to 20 percent for the affected structures. 


15483 (NUREG/CR-5747) Estimate of radionuclide release 
characteristics into containment under severe accident condi- 
tions: Final report. Nourbakhsh, H.P. (Brookhaven National Lab., 
Upton, NY (United States)). Nuclear Regulatory Commission, 
Washington, DC (United States). Div. of Safety Issue Resolution; 
Brookhaven National Lab., Upton, NY (United States). Nov 1993. 
138p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). DOE Contract AC02-76CH00016. (BNL- 
NUREG-52289). Source: OSTI; NTIS; INIS; GPO. 

A detailed review of the available light water reactor source term 
information is presented as a technical basis for development of 
updated source terms into the containment under severe accident 
conditions. Simplified estimates of radionuclide release and trans- 
port characteristics are specified for each unique combination of 
the reactor coolant and containment system combinations. A quan- 
titative uncertainty analysis in the release to the containment using 
NUREG-1150 methodology is also presented. 


15484 (NUREG/CR-6042) Perspectives on reactor safety. 
Haskin, F.E. (New Mexico Univ., Albuquerque, NM (United States). 
Dept. of Chemical and Nuclear Engineering); Camp, A.L. Nuclear 
Regulatory Commission, Washington, DC (United States). Div. of 
Safety Issue Resolution; New Mexico Univ., Albuquerque, NM 
(United States). Dept. of Chemical and Nuclear Engineering; San- 
dia National Labs., Albuquerque, NM (United States). Mar 1994. 
579p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (SAND-93- 
0971). Source: OSTI; NTIS; INIS; GPO. 

The US Nuclear Regulatory Commission (NRC) maintains a 
technical training center at Chattanooga, Tennessee to provide ap- 
propriate training to both new and experienced NRC employees. 
This document describes a one-week course in reactor, safety 
concepts. The course consists of five modules: (1) historical per- 
spective; (2) accident sequences; (3) accident progression in the 
reactor vessel; (4) containment characteristics and design bases; 
and (5) source terms and offsite consequences. The course text is 
accompanied by slides and videos during the actual presentation 
of the course. 


15485 (NUREG/CR-6077) Data summary report for fission 
product release test VI-6. Osborne, M.F. (Oak Ridge National 
Lab., TN (United States)); Lorenz, R.A.; Travis, J.R.; Webster, 
C.S.; Collins, J.L. Nuclear Regulatory Commission, Washington, 
DC (United States). Div. of Systems Research; Oak Ridge National 
Lab., TN (United States). Mar 1994. 54p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). DOE 
Contract AC05-840R21400. (ORNL/TM—12416). Source: OSTI; 
NTIS; INIS; GPO. 

Test VI-6 was the sixth test in the VI series conducted in the ver- 
tical furnace. The fuel specimen was a 15.2-cm-long section of a 
fuel rod from the BR3 reactor in Belgium. The fuel had experi- 
enced a burnup of ~42 MWd/kg, with inert gas release during 
irradiation of ~2%. The fuel specimen was heated in an induction 
furnace at 2300 K for 60 min, initially in hydrogen, then in a steam 
atmosphere. The released fission products were collected in three 
sequentially operated collection trains designed to facilitate sam- 
pling and analysis. The fission product inventories in the fuel were 
measured directly by gamma-ray spectrometry, where possible, 
and were calculated by ORIGEN2. Integral releases were 75% for 
®5Kr, 67% for 1791, 64% for '>Sb, 80% for both Cs and '9’Cs, 
14% for 4Eu, 68% for Te, 32% for Ba, 13% for Mo, and 5.8% for 
Sr. Of the totals released from the fuel, 43% of the Cs, 32% of the 
Sb, and 98% of the Eu were deposited in the outlet end of the fur- 
nace. During the heatup in hydrogen, the Zircaloy cladding melted, 
ran down, and reacted with some of the UO2 and fission products, 
especially Te and Sb. The total mass released from the furnace to 
the collection system, including fission products, fuel, and structural 





materials, was 0.57 g, almost equally divided between thermal gra- 
dient tubes and filters. The release behaviors for the most volatile 
elements, Kr and Cs, were in good agreement with the ORNL Dif- 
fusion Model. 


15486 (NUREG/CR-6092) Risk assessment for the inten- 
tional depressurization strategy in PWRs. Dingman, S.E. 
(Sandia National Labs., Albuquerque, NM (United States)). Nuclear 
Regulatory Commission, Washington, DC (United States). Div. of 
Systems Research; Sandia National Labs., Albuquerque, NM 
(United States). Mar 1994. 90p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (SAND-93-1737). Source: OSTI; NTIS; INIS; GPO. 

An accident management strategy has been proposed in which 
the reactor coolant system is intentionally depressurized during an 
accident. The aim is to reduce the containment pressurization that 
would result from high pressure ejection of molten debris at vessel 
breach. Probabilistic risk assessment (PRA) methods were used to 
evaluate this strategy for the Surry nuclear power plant. Sensitivity 
studies were conducted using event trees that were developed for 
the NUREG-1150 study. It was found that depressurization (inten- 
tional or unintentional) had minimal impact on the containment 
failure probability at vessel breach for Surry because’ the: cortain- 
ment loads assessed for NUREG-1150 were not a great threat to- 
the containment survivability. An updated evaluation of the impact: 
of intentional depressurization on the probability of having a high 
pressure melt ejection was then made that reflected analyses that 
have been performed since NUREG-1150 was completed. The up- 
dated evaluation confirmed the sensitivity study conclusions that 
intentional depressurization has minimal impact on the probability 
of a high pressure melt ejection. The updated evaluation did show 
a slight benefit from depressurization because depressurization de- 
layed core melting, which led to a higher probability of recovering 
emergency core coolant injection, thereby arresting the core dam- 
age. 


15487 (NUREG/CR-6107) Summary of MELCOR 1.8.2 cal- 
culations for three LOCA sequences (AG, S2D, and S3D) at 
the Surry Plant. Kmetyk, L. (Sandia National Labs., Albuquerque, 
NM (United States)); Smith, L. Nuclear Regulatory Commission, 
Washington, DC (United States). Div. of Safety Issue Resolution; 
Sandia National Labs., Albuquerque, NM (United States); Geo- 
Centers, Inc., Albuquerque, NM (United States). Mar 1994. 186p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (SAND—93- 
2042). Source: OSTI; NTIS; INIS; GPO. 

Activities involving regulatory implementation of updated source 
term information were pursued. These activities include the identifi- 
cation of the source term, the identification of the chemical form of 
iodine in the source term, and the timing of the source term’s en- 
trance into containment. These activities are intended to support a 
more realistic source term for licensing nuclear power plants than 
the current TID-14844 source term and current licensing assump- 
tions. MELCOR calculations were performed to support the 
technical basis for the updated source term. This report presents 
the results from three MELCOR calculations of nuclear power plant 
accident sequences and presents comparisons with Source Term 
code Package (STCP) calculations for the same sequences. The 
three low-pressure sequences were analyzed to identify the materi- 
als which enter containment (source terms) and are available for 
release to the environment, and to obtain timing of sequence 
events. The source terms include fission products and other mate- 
rials such as those generated by core-concrete interactions. All 
three calculations, for both MELCOR and STCP, analyzed the 
Surry plant, a pressurized water reactor (PWR) with a subatmo- 
spheric containment design. 


15488 (NUREG/CR-6133) Fragmentation and quench be- 
havior of corium melt streams in water. Spencer, B.W. (Argonne 
National Lab., IL (United States)); Wang, K.; Blomquist, C.A.; 
McUmber, L.M.; Schneider, J.P. Nuclear Regulatory Commission, 
Washington, DC (United States). Div. of Systems Research; 
Argonne National Lab., IL (United States). Feb 1994. 399p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (ANL-93/32). Source: 
OSTI; NTIS; INIS; GPO. 
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The interaction of molten core materials with water has been in- 
vestigated for the pour stream mixing mode. This interaction plays 
a crucial role during the later stages of in-vessel core melt progres- 
sion inside a light water reactor such as during the TMI-2 accident. 
The key issues which arise during the molten core relocation in- 
clude: (i) the thermal attack and possible damage to the RPV 
lower head from the impinging molten fuel stream and/or the debris 
bed, (ii) the molten fuel relocation pathways including the effects of 
redistribution due to core support structure and the reactor lower 
internals, (iii) the quench rate of the molten fuel through the water 
in the lower plenum, (iv) the steam generation and hydrogen gen- 
eration during the interaction, (v) the transient pressurization of the 
primary system, and (vi) the possibility of a steam explosion. In 
order to understand these issues, a series of six experiments (des- 
ignated CCM-1 through —6) was performed in which molten corium 
passed through a deep pool of water in a long, slender pour 
stream mode. Results discussed include the transient temperatures 
and pressures, the rate and magnitude of steam/hydrogen genera- 
tion, and the posttest debris characteristics. 


15489 (NUREG/CR-6145) Verification and validation of the 
SAPHIRE Version 4.0 PRA software package. Bolander, T.W. 
(EG and G Idaho, Inc., Idaho Falls, ID (United States)); Calley, 
M.B.; Capps, E.L. Nuclear Regulatory Commission, Washington, 
DC (United States). Div. of Safety Issue Resolution; EG and G 
Idaho, Inc., Idaho Falls, ID (United States). Feb 1994. 325p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (United 
States). DOE Contract AC07-761D01570. (EGG—2713). Source: 
OSTI; NTIS; GPO; INIS. 

A verification and validation (V&V) process has been performed 
for the System Analysis Programs for Hands-on Integrated Reliabil- 
ity Evaluation (SAPHIRE). SAPHIRE is a set of four computer 
programs that the Nuclear Regulatory Commission (NRC) devel- 
oped to perform probabilistic risk assessments (PRAs). These 
programs allow an analyst to create, quantify, and evaluate the risk 
associated with a facility or process being analyzed. The programs 
included in this set are Integrated Reliability and Risk Analysis 
System (IRRAS), System Analysis and Risk Assessment (SARA), 
Models and Results Database (MAR-D), and Fault Tree/Event Tree/ 
Piping and Instrumentation Diagram (FEP) graphical editor. The 
V&V steps included a V&V plan to describe the process and crite- 
ria by which the V&V would be performed; a software requirements 
documentation review to determine the correctness, completeness, 
and traceability of the requirements; a user survey to determine the 
usefulness of the user documentation, identification and testing of 
vital and non-vital features, and documentation of the test results. 


15490 (NUREG/CR-6158) Implications for accident man- 
agement of adding water to a degrading reactor core. Kuan, P. 
(EG and G Idaho, Inc., Idaho Falls, ID (United States)); Hanson, 
D.J.; Pafford, D.J.; Quick, K.S.; Witt, RJ. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Systems Re- 
search; EG and G Idaho, Inc., Idaho Falls, ID (United States). Feb 
1994. 214p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). DOE Contract AC07-761D01570. 
(EGG-—2644). Source: OSTI; NTIS; INIS. 

This report evaluates both the positive and negative conse- 
quences of adding water to a degraded reactor core during a 
severe accident. The evaluation discusses the earliest possible 
stage at which an accident can be terminated and how pliant 
personnel can best respond to undesired results. Specifically dis- 
cussed are (a) the potential for plant personnel to add water for a 
range of severe accidents, (b) the time available for plant personnel 
to act, (c) possible plant responses to water added during the vari- 
ous stages of core degradation, (d) plant instrumentation available 
to understand the core condition and (e) the expected response of 
the instrumentation during the various stages of severe accidents. 


15491 (NUREG/CR-6187) Results of mechanical tests and 
supplementary microstructural examinations of the TMF2 
lower head samples. Diercks, D.R. (Argonne National Lab., IL 
(United States)); Neimark, L.A. Nuclear Regulatory Commission, 
Washington, DC (United States). Div. of Systems Research; 
Argonne National Lab., IL (United States). Apr 1994. 128p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (United 
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States). DOE Contract W-31109-ENG-38. (ANL-94/8). Source: 
OSTI; NTIS; INIS; GPO. 

Metallographic examinations and mechanical tests have been 
completed on specimens from 15 prism-shaped samples cut from 
the lower head of the TMI-2 pressure vessel as a part of the TMI-2 
Vessel Investigation Project (VIP). The results of these examina- 
tions and tests are summarized here. Four samples were found to 
have attained temperatures as high as 1,100 C during the acci- 
dent, with an estimated cooling rate of 10-100 C/min from the 
maximum temperature. Tensile tests were conducted on the lower 
head material at room temperature and at temperatures of 600— 
1,200 C. A strong dependence of yield and tensile strengths on 
temperature was observed, and the data generally matched well 
with literature data on A533, Grade B steel. However, the observed 
strengths of material from the hot spot in the as-received condition 
lay well above the remaining data, reflecting the heat treatment re- 
ceived during the accident. Creep tests were conducted on the 
lower head material over the temperature range of 600—1,200 C at 
stress levels resulting in failure times of 1-100 h. The data from 
the lower head material compared well with similar data obtained 
earlier on archive material from the Midland reactor 600 C. How- 
ever, at higher temperatures, the TMI-2 lower head data fell 
increasingly above data from the Midland material. The TMl-2 data 
were fit using both Larson-Miller and Manson-Haferd time- 
temperature parameters. Cracks were found in the stainless steel 
cladding of boat samples from the hot spot. The cracks appeared 
to be the result of hot-tearing, probably assisted by intergranular 
penetration of liquid Ag-Cd. Materials in the cracks suggest the 
presence of control-assembly debris on the lower head before the 
massive fuel flow arrived. 


15492 (NUREG/CR-6194) Metallographic and hardness ex- 


aminations of TMI-2 lower pressure vessel head samples. 
Korth, G.E. (EG and G Idaho, Inc., Idaho Falls, ID (United States)). 
Nuclear Regulatory Commission, Washington, DC (United States). 
Div. of Systems Research; EG and G Idaho, Inc., Idaho Falls, ID 
(United States). Mar 1994. 113p. Sponsored by Nuclear Regulatory 


Commission, Washington, DC (United States). DOE Contract 
AC07-761D01570. (EGG-2731). Source: OSTI; NTIS; INIS. 

Fifteen steel samples were removed from the lower pressure 
vessel head of the damaged TMI-2 nuclear reactor to assess the 
thermal threat to the head posed by 15 to 20 metric tons of molten 
core debris relocating there during the accident. Full sections of 
thirteen of the samples and partial sections of the other two sam- 
ples underwent hardness and metallographic examinations at the 
Idaho National Engineering Laboratory. These examinations have 
shown that eleven of the fifteen samples did not exceed the ferrite- 
austenite transformation temperature of 727 C during the accident. 
The remaining four samples did show evidence of having a much 
more severe thermal history. The samples from core grid positions 
F-10 and G-8 are believed to have experienced temperatures of 
1,040 to 1,060 C for about 30 minutes. Samples from positions E-8 
and E-6 appear to have been subjected to 1,075 to 1,100 C for ap- 
proximately 30 minutes. 


15493 (NUREG/CR-6195) Examination of relocated fuel de- 
bris adjacent to the lower head of the TMI-2 reactor vessel. 
Akers, D.W. (EG and G idaho, Inc., Idaho Falls, ID (United 
States)); Jensen, S.M.; Schuetz, B.K. Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Div. of Systems Research; 
EG and G Idaho, Inc., Idaho Falls, ID (United States). Mar 1994. 
143p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). DOE Contract AC07-761D01570. (EGG—2732). 
Source: OSTI; NTIS; INIS. 

As part of the Three Mile Island Unit 2 (TMI-2) Vessel Investiga- 
tion Project, funded by the Organization for Economic Cooperation 
and Development, physical, metallurgical, and radiochemical exam- 
inations were performed on samples of previously molten material 
that had relocated to the lower plenum of the TMI-2 reactor during 
the accident of 28 March 1979. This report presents the results of 
those examinations and some limited analysis of these results as 
required for the interpretation of the data. Principal conclusions of 
the examinations are that the bulk lower head debris is homoge- 
neous and composed primarily of (U,Zr)O2. This molten material 
reached temperatures greater than 2,600 C and probably reached 
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the lower head as a liquid or slurry at temperatures below the peak 
temperature. A debris bed was formed, which was composed of 
particular debris above a monolithic melt that solidified on the 
lower head. 


15494 (NUREG/CR-6197) TMl2 Vessel _ investigation 
Project integration report. Wolf, J.R. (EG and G Idaho, Inc., 
Idaho Falls, ID (United States)); Rempe, J.L.; Stickler, L.A.; Korth, 
G.E.; Diercks, D.R.; Neimark, L.A.; Akers, D.W.; Schuetz, B.K.; 
Shearer, T.L.; Chavez, S.A.; Thinnes, G.L.; Witt, R.J.; Corradini, 
M.L.; Kos, J.A. Nuclear Regulatory Commission, Washington, DC 
(United States). Div. of Systems Research; EG and G Idaho, Inc., 
Idaho Falls, ID (United States). Mar 1994. 163p. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC (United States). 
DOE Contract AC07-761D01570. (EGG-2734). Source: OSTI; 
NTIS; INIS. 

The Three Mile Island Unit 2 (TMI-2) Vessel Investigation Project 
(VIP) was an international effort that was sponsored by the Nuclear 
Energy Agency of the Organization for Economic Cooperation and 
Development. The primary objectives of the VIP were to extract 
and examine samples from the lower head and to evaluate the po- 
tential modes of failure and the margin of structural integrity that 
rgmained in the TMI-2 reactor vessel during the accident. This re- 
port presents a summary of the major findings and conclusions 
that were developed from research during the VIP. Results from 
the various elements of the project are integrated to form a cohe- 
sive understanding of the vessel’s condition after the accident. 


15495 (NUREG/IA-0093) RELAP5/MOD3 assessment for 
calculation of safety and relief vaive discharge piping hydro- 
dynamic loads: International agreement report. Stubbe, E.J. 
(TRACTEBEL, Brussels (Belgium)); VanHoenacker, L.; Otero, R. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Regulatory Research; TRACTEBEL, Brussels 
(Belgium). Feb 1994. 48p. Sponsored by Nuclear Regulatory Com- 
mission, Washington, DC (United States). Source: OSTI; NTIS; 
INIS; GPO. 

Prepared as part of The Agreement on Research Participation 
and Technical Exchange under the International Thermal-Hydraulic 
Code Assessment and Application Program (ICAP). 

This report presents an assessment study for the use of the code 
RELAP 5/MOD3/5M5 in the calculation of transient hydrodynamic 
loads on safety and relief discharge pipes. Its predecessor, RELAP 
5/MOD1, was found adequate for this kind of calculations by EPRI. 
The hydrodynamic loads are very important for the discharge piping 
design because of the fast opening of the valves and the presence 
of liquid in the upstream loop seals. The code results are compared 
to experimental load measurements performed at the Combustion 
Engineering Laboratory in Windsor (US). Those measurements 
were part of the PWR Valve Test Program undertaken by EPRI af- 
ter the TMl-2 accident. This particular kind of transients challenges 
the applicability of the following code models: two-phase choked 
discharge; interphase drag in conditions with large density gradi- 
ents; heat transfer to metallic structures in fast changing conditions; 
two-phase flow at abrupt expansions. The code applicability to this 
kind of transients is investigated. Some sensitivity analyses to 
different code and model options are performed. Finally, the suit- 
ability of the code and some modeling guidelines are discussed. 


15496 (ORNL/FTR-4859) Travel to Austria to attend an 
IAEA meeting on Heat Transport and Afterheat Removal for 
Gas-Cooled Reactors Under Accident Conditions: Foreign trip 
report, November 14-21, 1993. Trivelpiece, A.W. Oak Ridge Na- 
tional Lab., TN (United States). 3 Dec 1993. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. Order Number DE94004205. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

This report details travel to Austria for the first research coordi- 
nation meeting for the CRP on “Heat Transport and Afterheat 
Removal for Gas-Cooled Reactors Under Accident Conditions,” 
held at IAEA headquarters in Vienna from November 17-19, 1993. 
Also attending were representatives from Japan, China, Germany, 
France, and Russia. The meeting was very successful in its free 
exchange of information and ideas relating to passive heat-removal 
systems. Numerous opportunities for specific, useful technical col- 
laboration activities became evident and were acted upon. Useful 





information was obtained about progress of the gas-cooled reactor 
programs in the other countries, their experimental facilities, and 
data and correlations used in afterheat removal analyses. 


15497 (ORNL/FTR-4861) Travel to France to exchange in- 
formation about the role of fission product behavior in reactor 
safety research: Foreign trip report, November 14-22, 1993. 
Osborne, M.F. Oak Ridge National Lab., TN (United States). 1 Dec 
1993. 21p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE94004499. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This report details travel to France to visit laboratories at 
Cadarache and Grenoble to learn more abut specific fission 
product behavior projects, to facilitate the direct exchange of infor- 
mation on reactor safety research with French scientists, and to 
compare the results from ORNL fission product release studies 
with comparable work in France. The visit to the internationally- 
sponsored PHEBUS FP Project at Cadarache, including an 
extensive tour of the test facilities and detailed discussions with the 
staff, was particularly interesting and informative. The visit to 
Grenoble continued the technical information exchange begun dur- 
ing the visit of French scientists to the fission product release 
workshop at ORNL February 17-18, 1993. Inspection of the labo- 
ratories and comparisons of experimental techniques and the 
results from similar fission product release tests at ORNL and 
CEN-Grenoble were included. A major part of a joint technical pa- 
per on this data comparison was completed during the visit. 


15498 (PNL-8970) Selection of a discount rate for use in 
NRC regulatory analyses and application of discount rates to 
future averted health effects. Paananen, O.H.; Hendrickson, P.L. 
Pacific Northwest Lab., Richland, WA (United States). Jan 1993. 
66p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). DOE Contract ACO6-76RL01830. Order Num- 
ber DE94004588. Source: OSTI; NTIS; INIS; GPO Dep. 

The principal objective of this report is to provide background in- 
formation and recommendations on the use of discount rates in the 
regulatory analysis process. The report focuses on two issues 
selecting the appropriate discount rate or rates to use when con- 
ducting a regulatory analysis, and applying the selected discount 
rate to future health-related benefits estimated to result from alter- 
native regulatory actions. 


15499 


(SAND—93-1899) MELCOR 1.8.2 assessment: Surry 
PWR TMLB’ (with a DCH study). Kmetyk, L.N.; Cole, R.K. Jr.; 
Smith, R.C.; Summers, R.M.; Thompson, S.L. Sandia National 
Labs., Albuquerque, NM (United States). Feb 1994. 319p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (United 


States). DOE Contract AC04-94AL85000. Order 
DE94008819. Source: OSTI; NTIS; INIS; GPO Dep. 
MELCOR is a fully integrated, engineering-level computer code, 
being developed at Sandia National Laboratories for the USNRC. 
This code models the entire spectrum of severe accident phenom- 
ena in a unified framework for both BWRs and PWRs. As part of 
an ongoing assessment program, the MELCOR computer code has 
been used to analyze a station blackout transient in Surry, a three- 
loop Westinghouse PWR. Basecase results obtained with 
MELCOR 1.8.2 are presented, and compared to earlier results for 
the same transient calculated using MELCOR 1.8.1. The effects of 
new models added in MELCOR 1.8.2 (in particular, hydrodynamic 
interfacial momentum exchange, core debris radial relocation and 
core material eutectics, CORSOR-Booth fission product release, 
high-pressure melt ejection and direct containment heating) are 
investigated individually in sensitivity studies. The progress in re- 
ducing numeric effects in MELCOR 1.8.2, compared to MELCOR 
1.8.1, is evaluated in both machine-dependency and time-step 
studies; some remaining sources of numeric dependencies (valve 
cycling, material relocation and hydrogen burn) are identified. 


15500 (SAND-93-2261C) Integrated analysis of DCH in 
Surry. Dingman, S.E.; Harper, F.T.; Pilch, M.M.; Washington, K.E. 
Sandia National Labs., Albuquerque, NM (United States). [1993]. 
19p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
931079-22: 21. water reactor safety information meeting, 


Number 
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Bethesda, MD (United States), 25-27 Oct 1993). Order Number 
DE94008870. Source: OSTI; NTIS; INIS; GPO Dep. 

An evaluation of the key elements affecting Direct Containment 
Heating (DCH) was performed for the Surry plant. This involved 
determining the dominant high pressure core damage sequences, 
the probability of proceeding to vessel breach at high pressure, the 
DCH loads, and the containment strength. Each of these factors 
was evaluated separately, and then the results were combined to 
give the overall threat from DCH. The maximum containment fail- 
ure probability by DCH for Surry is 10-° when considering four 
base DCH scenarios and using the two-cell equilibrium (TCE) 
model. However, higher contamination failure probabilities are 
estimated in sensitivity cases. When the depressurization and con- 
tainment loads aspects are combined, the containment failure 
probability (conditional on station blackout sequence) is less than 
19-*. CONTAIN calculations were performed to provide insights 
regarding DCH phenomenological uncertainties and potential con- 
servatisms in the TCE model. The CONTAIN calculations indicated 
that the TCE calculations were conservative for Surry and that the 
dominant factors were neglect of heat transfer to surroundings and 
complete combustion of hydrogen on DCH time scales. 


15501 (SAND-—93-3808) Air ingression calculations for se- 
lected plant transients using MELCOR. Kmetyk, L.N. Sandia 
National Labs., Albuquerque, NM (United States). Jan 1994. 94p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. Order Number DE94008540. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Two sets of MELCOR calculations have been completed study- 
ing the effects of air ingression on the consequences of various 
severe accident scenarios. One set of calculations analyzed a sta- 
tion blackout with surge line failure prior to vessel breach, starting 
from nominal operating conditions; the other set of calculations an- 
alyzed a station blackout occurring during shutdown (refueling) 
conditions. Both sets of analyses were for the Surry plant, a three- 
loop Westinghouse PWR. For both accident scenarios, a basecase 
calculation was done, and then repeated with air ingression from 
containment into the core region following core degradation and 
vessel failure. In addition to the two sets of analyses done for this 
program, a similar air-ingression sensitivity study was done as part 
of a low-power/shutdown PRA, with results summarized here; that 
PRA study also analyzed a station blackout occurring during shut- 
down (refueling) conditions, but for the Grand Gulf plant, a BWR/6 
with Mark Ill containment. These studies help quantify the amount 
of air that would have to enter the core region to have a significant 
impact on the severe accident scenario, and demonstrate that one 
effect, of air ingression is substantial enhancement of ruthenium re- 
lease. These calculations also show that, while the core clad 
temperatures rise more quickly due to oxidation with air rather than 
steam, the core also degrades and relocates more quickly, so that 
no sustained, enhanced core heatup is predicted to occur with air 
ingression. 


15502 (SAND-—93-4089C) Aerospace nuclear safety: An in- 
troduction and historical overview. Lee, J.H.; Buden, D. Sandia 
National Labs., Albuquerque, NM (United States). [1994]. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-940402-—23: International topi- 
cal meeting on the safety of advanced reactors, Pittsburgh, PA 
(United States), 18-20 Apr 1994). Order Number DE94009061. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This paper provides an introduction and overview on the topical 
area of aerospace nuclear safety. Emphasis is on the history of the 
use of nuclear power sources in space, operational experience with 
these nuclear sources, a review of previous accidents associated 
with both U.S. and Russian launches, and the safety issues asso- 
ciated with the entire life cycle of space reactors. There are several 
potential missions to inciude near earth orbit, orbit-raising, lunar 
bases, and propulsion to such solar system locations as Mars, 
which are suitable for the use of space reactors. The process by 
which approval is obtained to launch these nuclear materials to 
space is also presented as well as the role of nuclear safety policy 
and requirements in a space program using nuclear power sources. 
Important differences in safety concerns for the Radioisotope Ther- 
moelectric Generators (RTGs) now used, and space reactors are 
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presented. The role and purpose of independent safety evaluation 
and assessment in ensuring safe launch and operation is also dis- 
cussed. In summary, this paper provides the requisite framework in 
this topical area for the remaining papers of this session. 


15503 (SAND-93-7069) Aging Management Guideline for 
commercial nuclear power plants: Motor control centers: Fi- 
nal report. Toman, G. (Ogden Environmental and Energy Services 
Co., Inc., Blue Bell, PA (United States)); Gazdzinski, R.; O’Hearn, 
E. Sandia National Labs., Albuquerque, NM (United States); Og- 
den Environmental and Energy Services Co., Inc., Blue Bell, PA 
(United States). Feb 1994. 185p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000 
AC04-76DP00789. Order Number DE94007755. Source: 
NTIS; INIS; GPO Dep. 

This Aging Management Guideline (AMG) provides recom- 
mended methods for effective detection and mitigation of 
age-related degradation mechanisms in Boiling Water Reactor 
(BWR) and Pressurized Water Reactor (PWR) commercial nuclear 
power plant motor control centers important to license renewal. 
The intent of this AMG is to assist plant maintenance and opera- 
tions personnel in maximizing the safe, useful life of these 
components. It also supports the documentation of effective aging 
management programs required under the License Renewal Rule 
10 CFR Part 54. This AMG is presented in a manner that allows 
personnel responsible for performance analysis and maintenance 
to compare their plant-specific aging mechanisms (expected or al- 
ready experienced) and aging management program activities to 
the more generic results and recommendations presented herein. 


’ 


OSTI; 


15504 (SAND—94-0115C) Operator aids for prediction of 
source term attenuation. Powers, D.A. Sandia National Labs., Al- 
buquerque, NM (United States). [1994]. 33p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-9406102-1: 4. international 
conference on nuclear thermal hydraulics operations and safety, 
San Diego, CA (United States), 9-13 Jun 1994). Order Number 
DE94006362. Source: OSTI; NTIS; GPO Dep. 

Simplified expressions for the attenuation of radionuclide releases 
by sprays and by water pools are devised. These expressions are 
obtained by correlation of the 10th, 50th and 90th percentiles of 
uncertainty distributions for the water pool decontamination factor 
and the spray decontamination coefficient. These uncertainty distri- 
butions were obtained by Monte Carlo uncertainty analyses using 
detailed, mechanistic models of the pools and sprays. Uncertainties 
considered in the analyses include uncertainties in the phenomena 
and uncertainties in the initial and boundary conditions during dic- 
tated by the progression of the severe accidents. Final results are 
graphically displayed in terms of the decontamination factor 
achieved at selected levels of conversatism versus pool depth and 
water subcooling or, in the case of sprays, versus time. 


15505 (SAND-94-0797C) Hydrogeological influences on ra- 
dionuclide migration from the major radioactive waste burial 
sites at Chernobyl (A review). Dgepo, S.P. (inst. of Geological 
Sciences, Kiev (Ukraine)); Skalsky, A.S.; Bugai, D.A.; Marchuk, 
V.V.; Waters, R.D. Sandia National Labs., Albuquerque, NM 
(United States). [1994]. 20p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
940385—1: Shelter ‘94, Kiev (Russian Federation), 21 Mar 1994). 
Order Number DE94008618. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper summarizes the recent hydrogeological investigations 
of several research organizations on waste confinement at the ma- 
jor radioactive waste (RW) burial sites immediately adjacent to the 
Chernobyl Nuclear Power Plant (Ch. NPP). Hydrogeological condi- 
tions and radiologic ground-water contamination levels are 
described. Ongoing ground-water monitoring practices are 
evaluated. The chemical and physical characteristics of the ra- 
dionuclides within the burial sites are considered. Ground water 
and radionuclide transport modeling studies related to problems of 
the RW disposal sites are also reviewed. Current concerns on fu- 
ture impacts of the RW burial sites on the hydrological environment 
and water resources of the Ch.NPP area are discussed. 
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15506 (WINCO-1191) Radionuclides in United States 
commercial nuclear power reactors. Bechtold, T.E. (ed.) (West- 
inghouse Idaho Nuclear Co., Inc., Idaho Falls, ID (United States)); 
Dyer, N.C. Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, ID 
(United States). Jan 1994. 26p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC07-841D12435. Order 
Number DE94008925. Source: OSTI; NTIS; INIS; GPO Dep. 

In the next ten to twenty years, many of the commercial nuclear 
power reactors in the United States will be reaching their projected 
lifetime of forty years. As these power plants are decommissioned, 
it seems prudent to consider the recycling of structural materials 
such as stainless steel. Some of these materials and components 
have become radioactive through either nuclear activation of the 
elements within the components or surface contamination with ra- 
dioactivity form the operational activities. In order to understand the 
problems associated with recycling stainless steel from decommis- 
sioned nuclear power reactors, it is necessary to have information 
on the radionuclides expected on or in the contaminated materials. 
A study has been conducted of radionuclide contamination informa- 
tion that is available for commercial nuclear power reactors in the 
United States. There are two types of nuclear power reactors in 
commercial use in the United States, pressurized water reactors 
(PWRs) and boiling water reactors (BWRs). Before presenting ra- 
dionuclide activities information, a brief discussion is given on the 
major components and operational differences for the PWRs and 
BWRs. Radionuclide contamination information is presented from 
11 PWRs and over 8 BWRs. These data include both the radionu- 
clides within the circulating reactor coolant water as well as 
radionuclide contamination on and within component parts. 


24 POWER TRANSMISSION AND DISTRI- 
BUTION 


2401 Power Systems 
Refer also to citation(s) 16199 


15507 (ANL/DIS/CP-82302) Modeling regional power trans- 
fers. Kavicky, J.A.; Veselka, T.D. Argonne National Lab., IL (United 
States). [1994]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-940445— 
1: 56. annual American power conference, Chicago, IL (United 
States), 25-27 Apr 1994). Order Number DE94008461. Source: 
OSTI; NTIS; GPO Dep. 

The Spot Market Network (SMN) model was used to estimate 
spot market transactions and prices between various North Ameri- 
can Electric Reliability Council (NERC) regions for summer on-peak 
situations. A preliminary analysis of new or proposed additions to 
the transmission network was performed. The effects of alternative 
exempt wholesale generator (EWG) options on spot market trans- 
actions and the transmission system are also studied. This paper 
presents the SMN regional modelling approach and summarizes 
simulation results. Although the paper focuses on a regional net- 
work representation, a discussion of how the SMN model was 
used to represent a detailed utility-level network is also presented. 


2402 Power System Networks, Transmission and 
Distribution 


Refer also to citation(s) 15000 


2403 Power Transmission Lines and Cables 


15508 (NEI-NO-393) AC breakdown strength of XLPE 
cable insulation: The effect of artificial inclusions and byprod- 
ucts from the cross-linking process. Hagen, S.T. Trondheim 
Univ. (Norway). Norges Tekniske Hoegskole. Jul 1993. 141p. Order 
Number DE94756562. Source: OSTI; NTIS. 

It is assumed that imperfections in XLPE cable insulation is the 
limiting factor concerning ac breakdown strength. The other main 
hypothesis is that volatile byproducts from the crosslinking process 





will have a healing effect when the XLPE insulation contains imper- 
fections. In order to simulate real cable insulation containing 
contaminants a Rogowski type test object has been developed. 
This test object consists of a Rogowski-shaped piece of XLPE 
insulation compression moulded between two sheets of semicon- 
ducting screens. The ground screen was equipped with a thin 
aluminium sheet while the ac high voltage was applied with a 
brass electrode. A thin XLPE sheet made it possible to insert small 
inclusions inside the XLPE insulation. Both spherically and irregu- 
larly shaped inclusions made of glass, copper, or iron have been 
inserted within the test objects. The short-term and long-term ac 
breakdown strength have thus been measured. The detrimental ef- 
fect of conductive spheres was small, but the conductive irregular 
particles had a large detrimental effect. The short-term ac break- 
down strengths were 60 and 30% of the breakdown strength of 
test objects without any artificial inclusions for test objects contain- 
ing spherically and irregularly shaped particles, respectively. The 
diffusion coefficients for both acetophenone and cumylaicoho!l in 
XLPE insulation and semiconductor screen material was mea- 
sured. Such data are of great importance in order to achieve 
appropriate degassing and impregnation time for Rogowski test ob- 
jects and cable insulation. 53 refs., 64 figs., 20 tabs. 


2404 Health and Safety 


15509 (LITH-IFM-R-204) Calculation of shield of 50 Hz 
magnetic fields by OPERA/ELEKTRA. Hamnerius, Y. (Chalmers 
Univ. of Technology, Gothenburg (Sweden). Dept. of Microwave 
Technology); Hasselgren, L.; Moeller, E. Linkoeping Univ. (Swe- 
den). Dept. of Physics and Measurement Technology. Sep 1993. 
17p. Order Number DE94756507. Source: OSTI; NTIS. 

The program OPERA/ELEKTRA of Vector Fields Ltd, Oxford, 
has been used for studies of shielding of 50 Hz magnetic fields, 
created by high currents in substation bus bars. A 3D finite ele- 
ment model (FEM) is used for analyzing the shielding effectiveness 
of an eddy current shield applied in the room of a 10/0.4 kV sub- 
Station in order to reduce the flux density in an office situated 
above the substation. The influence of the shield extension is 
studied, and a calculated magnetic field attenuation of 30 dB is ob- 
tained for a 5 mm aluminum shield applied to the ceiling and the 
walls. The calculations have shown a strong geometry dependence 
of the magnetic shielding effectiveness at low frequencies. With a 
3D model, the eddy current distribution in the shield can be stud- 
ied, giving guidance for door positioning. The influence of shield 
conductivity is also analyzed, 


25 ENERGY STORAGE 


15510 (NEDO-OS—9210, pp. 303-374) Development of fuel 
and energy storage technologies. New Energy and Industrial 
Technology Development Organization, Tokyo (Japan). Sep 1992. 
In Research and development project reports for FY1991. 427p. 
Order Number DE94757351. Source: OSTI; NTIS; Available from 
New Energy and Industrial Technology Development Organization, 
Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, 
Tokyo, Japan. 

This report describes current status and achievement of NEDO’s 
project of development of fuel and energy storage technologies in 
FY 1991. This project consists of development of fuel cell power 
generation technology, development of advanced battery electric 
energy storage systems, technical development of super heat 
pump energy accumulation systems, development of ceramic gas 
turbine technology, development of technology for applications of 
superconductive power, and project for promotion of cooperative 
research. The development of fuel cell power generation technol- 
ogy includes development of fuel cell technology for municipal 
energy centers and related areas, research and development of 
molten carbonate fuel cell power generation systems, and research 
and development work on solid oxide fuel cells. For the develop- 
ment of fuel cell technology, the designs and constructions of a 
municipal energy center SMW-class fuel cell and an on-site 1MW- 
class fuel cell are presented. The increased stack capacity of the 
molten carbonate fuel cells is also described. Furthermore, the final 
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evaluation was completed in regard to the possibility of developing 
large-scale cells of the solid oxide fuel cells. 44 figs., 21 tabs. 


2505 Flywheels 


15511 (ANV/ET/CP-—82361) Flywheel energy storage using 
superconducting magnetic bearings. Abboud, R.G. (Common- 
wealth Research Corp., Chicago, IL (United States)); Uherka, K.; 
Hull, J.; Mulcahy, T. Argonne National Lab., IL (United States). 
[1994]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-940445-2: 56. 
annual American power conference, Chicago, IL (United States), 
25-27 Apr 1994). Order Number DE94009817. Source: OSTI; 
NTIS; GPO Dep. 

Storage of electrical energy on a utility scale is currently not 
practicable for most utilities, preventing the full utilization of existing 
base-load capacity. A potential solution to this problem is Flywheel 
Energy Storage (FES), made possible by technological de- 
velopments in high-temperature superconducting materials. 
Commonwealth Research Corporation (CRC), the research arm of 
Commonwealth Edison Company, and Argonne National Labora- 
tory are implementing a demonstration project to advance the state 
of the art in high temperature superconductor (HTS) bearing perfor- 
mance and the overall demonstration of efficient Flywheel Energy 
Storage. Currently, electricity must be used simultaneously with its 
generation as electrical energy storage is not available for most 
utilities. Existing storage methods either are dependent on special 
geography, are too expensive, or are too inefficient. Without energy 
storage, electric utilities, such as Commonwealth Edison Company, 
are forced to cycle base load power plants to meet load swings in 
hourly customer demand. Demand can change by as much as 
30% over a 12-hour period and result in significant costs to utilities 
as power plant output is adjusted to meet these changes. HTS 
FES systems can reduce demand-based power plant cycling by 
storing unused nighttime capacity until it is needed to meet day- 
time demand. 


15512 (UCRL-JC—115489) The electromechanical battery: 
The new kid on the block. Post, R.F. Lawrence Livermore Na- 
tional Lab., CA (United States). Aug 1993. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9308223-1: 1. annual symposium on coupling 
technology to national needs, Albuquerque, NM (United States), 
23-27 Aug 1993). Order Number DE94007928. Source: OSTI; 
NTIS; GPO Dep. 

In a funded program at the Lawrence Livermore National Labora- 
tory new materials and novel designs are being incorporated into a 
new approach to an old concept — flywheel energy storage. Modu- 
lar devices, dubbed “electromechanical batteries” (EMB) are being 
developed that should represent an important alternative to the 
electrochemical storage battery for use in electric vehicles or for 
stationary applications, such as computer back-up power or utility 
load-leveling. 


2506 Thermal 


15513 Microwave impregnation of porous materials with 
thermal energy storage materials. Benson, D.K.; Burrows, R.W. 
To Dept. of Energy. 1992. Filed date 27 Apr 1992. U.S. Patent Ap- 
plication 7-874,141. 33p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-83CH10093. Order Number 
DE94010141. Source: OSTI; NTIS; GPO Dep. 

A method for impregnating a porous, non-metallic construction 
material with a solid phase-change material is described. The 
phase-change material in finely divided form is spread onto the 
surface of the porous material, after which the porous material is 
exposed to microwave energy for a time sufficient to melt the 
phase-change material. The melted material is spontaneously ab- 
sorbed into the pores of the porous material. A sealing chemical 
may also be included with the phase-change material (or applied 
subsequent to the phase-change material) to seal the surface of 
the porous material. Fire retardant chemicals may also be included 
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with the phase-change materials. The treated construction materi- 
als are better able to absorb thermal energy and exhibit increased 
heat storage capacity. 


2509 Batteries 
Refer also to citation(s) 15000, 15682 


15514 (CRIE-T-92085) Research and development of car- 
bon black anodes for lithium secondary cell. Part 2. Takei, K. 
(Central Research Institute of Electric Power Industry, Tokyo 
(Japan)); Terada, N.; Kumai, K.; lwabori, T.; Uwai, T. Central Re- 
search Inst. of Electric Power Industry, Komae, Tokyo (Japan). 
Energy and Environment Lab. May 1993. 26p. (In Japanese). Or- 
der Number DE94757269. Source: OSTI; NTIS; Available from 
Central Research Inst. of Electric Power Industry, 1-6-1, Ote- 
machi, Chiyoda-ku, Tokyo, Japan. 

To increase a capacity and prolong a life of the lithium battery for 
load conditioner, an experimental study is conducted on interaction 
between carbon black and electrolyte as anode materials. As a re- 
sult, it is found that the larger the basic particle size of carbon 
black is and the more the aggregation structure of carbon black 
develops, the more the anode capacity increases. It is inferred that 
this is because carbon black has a mechanism indicating reaction 
activity at the portion where the aggregation structure fractures 
when electrode is formed. It is found out that performance of the 
anode is different also by kinds of the electrolyte and the solvent 
component and that at the present time, a combination as elec- 
trolyte of lithium hexafluorophosphate, ethylene carbonate of a high 
dielectric constant solvent and 1 -2-dimethoxyethane of a low 
viscosity solvent is excellent in cycle characteristic and high in ca- 
pacity. Films formed at the initial reduction time consist of C, O, Li 
and are not broken by ethanol washing. Prevention of the initial 
irreversible reaction is regarded as possible by appropriate pre- 
treatment. 8 refs., 15 figs., 1 tab. 


15515 (CRIE-T-92089) Development of nickel/metal hy- 
dride secondary battery.: Durability of anodic metal hydride 
modified by mechanical grinding. Ikeya, T. (Central Research 
Institute of Electric Power Industry, Tokyo (Japan)); Kumai, K.; lwa- 
hori, T. Central Research Inst. of Electric Power Industry, Komae, 
Tokyo (Japan). Energy and Environment Lab. May 1993. 23p. (in 
Japanese). Order Number DE94757270. Source: OSTI; NTIS; 
Available from Central Research Inst. of Electric Power Industry, 1- 
6-1, Ote-machi, Chiyoda-ku, Tokyo, Japan. 

This paper describes contrivances on a nickel/metal hydride sec- 
ondary battery using a hydrogen absorbing alloy modified by 
mechanical processing, and reports the battery characteristics. The 
test electrode (cathode) was made from a hydrogen absorbing al- 
loy powder which has been mixed with cobalt powder at 20%, 
mechanically processed in a rotating ball mill, rolled into sheets, 
and sandwiched with nickel mesh sheets. The counter electrode is 
a sintered nickel electrode, the electrolyte uses potassium hydrox- 
ide aqueous solution, and the separators are made of 
polypropylene non-woven fabric. The result of battery characteristic 
tests using the test electrodes indicated that the battery has longer 
life than conventional batteries. A nickel electrode capacity regu- 
lated battery having the same configuration as practically used 
batteries exhibited no capacity decrease even after 1000 charge/ 
discharge cycles. The main factor for this was thought that metals 
added by the mechanical processing are bonded locally on the 
alloy surface forming electrically conductive microstructure accom- 
panying dissolving and depositing reactions to produce cobalt alloy 
that shows catalytic activity on the alloy surface. 12 refs., 16 figs. 


15516 (DOE/CH/10093-258) Utility Battery Storage Sys- 
tems Program plan: FY 1994-FY 1998. Sandia National Labs.., 
Albuquerque, NM (United States). Feb 1994. 46p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
83CH10093. Order Number DE94000239. Source: OSTI; NTIS; 
GPO Dep. 

The Utility Battery Storage Systems Program, sponsored by the 
US Department of Energy (DOE), is addressing needed improve- 
ments so that the full benefits of these systems can be realized. A 
key element of the Program is the quantification of the benefits of 
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batteries used in utility applications. The analyses of the applica- 
tions and benefits are ongoing, but preliminary results indicate that 
the widespread introduction of battery storage by utilities could 
benefit the US economy by more than $26 billion by 2010 and cre- 
ate thousands of new jobs. Other critical elements of the DOE 
Program focus on improving the batteries, power electronics, and 
control subsystems and reducing their costs. These subsystems 
are then integrated and the systems undergo field evaluation. 
Finally, the most important element of the Program is the commu- 
nication of the capabilities and benefits of battery systems to utility 
companies. Justifiably conservative, utilities must have proven, reli- 
able equipment that is economical before they can adopt new 
technologies. While several utilities are leading the industry by 
demonstrating battery systems, a key task of the DOE program is 
to inform the entire industry of the value, characteristics, and avail- 
ability of utility battery systems so that knowledgeable decisions 
can be made regarding future investments. This program plan for 
the DOE Utility Battery Storage Systems Program describes the 
technical and programmatic activities needed to bring about the 
widespread use of batteries by utilities. By following this plan, the 
DOE anticipates that many of the significant national benefits from 
battery storage will be achieved in the near future. 


15517 (UCRL-CR-115935) Survey of rechargeable battery 
technology. Lawrence Livermore National Lab., CA (United 
States); California Univ., Berkeley, CA (United States); Little 
(Arthur D.), Inc., Cambridge, MA (United States). Jul 1993. 24p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE94009904. Source: 
OSTI; NTIS; GPO Dep. 

We have reviewed rechargeable battery technology options for a 
specialized application in unmanned high altitude aircraft. Consid- 
eration was given to all rechargeable battery technologies that are 
available commercially or might be available in the foreseeable fu- 
ture. The LLNL application was found to impose very demanding 
performance requirements which cannot be met by existing com- 
mercially available battery technologies. The most demanding 
requirement is for high energy density. The technology that comes 
closest to providing the LLNL requirements is silver-zinc, although 
the technology exhibits significant shortfalls in energy density, 
charge rate capability and cyclability. There is no battery technol- 
ogy available “off-the-shelf today that can satisfy the LLNL 
performance requirements. All rechargeable battery technologies 
with the possibility of approaching/meeting the energy density re- 
quirements were reviewed. Vendor interviews were carried out for 
all relevant technologies. A large number of rechargeable battery 
systems have been developed over the years, though a much 
smaller number have achieved commercial success and general 
availability. The theoretical energy densities for these systems are 
summarized. It should be noted that a generally useful “rule-of- 
thumb” is that the ratio of packaged to theoretical energy density 
has proven to be less than 30%, and generally less than 25%. 
Data developed for this project confirm the usefulness of the gen- 
eral rule. However, data shown for the silver-zinc (AgZn) system 
show a greater conversion of theoretical to practical energy density 
than would be expected due to the very large cell sizes considered 
and the unusually high density of the active materials. 
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15518 (DOE/S—0108) Fueling a competitive economy 
strategic plan. USDOE, Washington, DC (United States). Apr 
1994. 37p. Sponsored by USDOE, Washington, DC (United States). 
Order Number DE94009458. Source: OSTI; NTIS; GPO Dep. 

The Department of Energy has a rich heritage of meeting impor- 
tant national goals in the areas of energy, national security, 
science, and technology. The end of the Cold War, and the elec- 
tion of President Clinton, have given us a new national agenda. 
Through a comprehensive strategic planning process, we have de- 
termined that the Department must now unleash its extraordinary 
scientific and technical talent and resources on new and more 
sharply focused goals: fueling a competitive economy, improving 
the environment through waste management and pollution preven- 
tion, and reducing the nuclear danger. 
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15519 (DOE/EIA-M064) NEMS industrial module documen- 
tation report. USDOE Energy Information Administration, 
Washington, DC (United States). Office of Integrated Analysis and 
Forecasting. Jan 1994. 434p. Sponsored by USDOE, Washington, 
DC (United States). Order Number DE94009486. Source: OSTI; 
NTIS; GPO Dep. 

The NEMS Industrial Demand Model is a dynamic accounting 
model, bringing together the disparate industries and uses of 
energy in those industries, and putting them together in an under- 
standable and cohesive framework. The Industrial Model generates 
mid-term (up to the year 2010) forecasts of industrial sector energy 
demand as a component of the NEMS integrated forecasting sys- 
tem. From the NEMS system, the Industrial Model receives fuel 
prices, employment data, and the value of output of industrial activ- 
ity. Based on the values of these variables, the Industrial Model 
passes back to the NEMS system estimates of consumption by 
fuel types. 


15520 (ECN-RX-94-004) Energy conservation stimulation 
programme for the Czech Republic: Phase 1: The manufactur- 
ing division: Sector studies. Diepstraten, F.MJ.A.; Van den 
Broek, M.A. Netherlands Energy Research Foundation (ECN), Pet- 
ten (Netherlands). Feb 1994. 17p. Order Number DE94753897. 
Source: OSTI; NTIS; Available from the library of the Netherlands 
Energy Research Foundation (ECN), P.O. Box 1, 1755 ZG Petten 
(Netherlands). 

Contribution to the final workshop held in Prague, Czech Repub- 
lic, January 28, 1994. 

The energy conservation potential for four sectors of the manu- 
facturing industry in the Czech Republic has been determined. The 
sectors concern the ferrous metallurgy industry, the chemical in- 
dustry, building materials industry, and the glass, porcelain and 
ceramics production industry. The potential estimation is based on 
a comparison of data of specific energy consumption for products 
in the Czech Republic and average or best plant values for West- 
ern production plants. 5 tabs., 14 refs. 


15521 (ECN-RX-94-005) Energy conservation stimulation 
programme for Slovakia: Phase 1: The manufacturing divi- 
sion: Sector studies. Diepstraten, F.M.J.A.; Van den Broek, M.A. 
Netherlands Energy Research Foundation (ECN), Petten (Nether- 
lands). Feb 1994. 17p. Order Number DE94753898. Source: OSTI; 
NTIS; Available from the library of the Netherlands Energy 
Research Foundation (ECN), P.O. Box 1, 1755 ZG Petten (Nether- 
lands). 

Contribution to the final workshop held in Bratislava, Slovakia, 
February 1, 1994. 

The energy conservation potential for four sectors of the manu- 
facturing industry in the Slovak Republic has been determined. The 
sectors concern the ferrous metallurgy industry, the chemical in- 
dustry, building materials industry, and the paper and pulp 
production industry. The potential estimation is based on a compar- 
ison of data of specific energy consumption for products in the 
Slovak Republic and average or best plant values for Western pro- 
duction plants. Also, briefly, attention is paid to the production, 
purchase or sale of heat and electricity, distinguishing cogeneration 
and production in regular boilers. 5 tabs., 14 refs. 
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15522 (ANL/DIS/CP-80932) Designing policies for reducing 
future emissions of greenhouse gases in the People’s Repub- 
lic of China. Streets, D.G. (Argonne National Lab., IL (United 
States)); Jiankun, H.; Zongxin, W.; Siddiqi, T.A. Argonne National 
Lab., IL (United States). [1994]. 12p. DOE Contract W-31109-ENG- 
38. (CONF-940426-2: International conference on global climate 
change: science, policy and mitigation strategies, Phoenix, AZ 
(United States), 5-8 Apr 1994). Order Number DE94009802. 
Source: OSTI; NTIS; GPO Dep. 
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The People’s Republic of China has recognized the importance 
of climate change concerns and has signed the Climate Change 
Convention formulated at the United Nations Conference on Envi- 
ronment and Development. China is now beginning the process of 
developing an appropriate response strategy for climate change. 
Several projects have been initiated that deal with various aspects 
of global climate change. The Asian Development Bank is assisting 
the Chinese Government in this endeavor by providing technical 
assistance under an agreement signed in August 1992. The Bank 
selected a team of international consultants, coordinated by the 
East-West Center in Hawaii and including Argonne National Labo- 
ratory and Japanese scientists, to work closely with Chinese 
scientists to develop information that would contribute to a national 
response strategy. The Chinese research team is led by scientists 
from Tsinghua University and includes specialists from a number of 
research institutes and government agencies, all under the aegis of 
the State Science and Technology Commission. This paper 
presents results from the study concerning the interrelationship be- 
tween economic growth, energy use, and carbon dioxide emissions 
in China. The study shows that, despite rapid improvements in en- 
ergy efficiency and development of nonfossil-fuel energy sources, it 
will be difficult to prevent a two- to three-fold increase in carbon 
dioxide emissions between 1990 and 2050. 


15523 (ANL/ER/CP-81397) National US public policy on 
global warming derived from optimization of energy use and 
environmental impact studies. Reck, R. Argonne National Lab., 
IL (United States). [1993]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
9310249-1: International symposium on environmental policy for 
ESSD achievement, Seoul (Korea, Republic of), 22-23 Oct 1993). 
Order Number DE94004606. Source: OSTI; NTIS; INIS; GPO Dep. 
This paper will discuss possible United States policy responses 
to global warming. The components of a voluntary program for 
emissions control will be presented as well as regulatory options, 
including a carbon tax and tradeable permits. The advantages and 
disadvantages of both options will be discussed as well as the 
need for a consistent overall policy response to climate change. 


15524 (DOE/EM-0141P) Environmental Education and 
Development Program. USDOE Assistant Secretary for Environ- 
mental Restoration and Waste Management, Washington, DC 
(United States). Office of Technology Integration and Environmental 
Education and Development. Mar 1994. 64p. Sponsored by US- 
DOE, Washington, DC (United States). Order Number 
DE94009188. Source: OSTI; NTIS; GPO Dep. 

The Environmental Education and Development Program is a 
component on the effort to accomplish the Office of Environmental 
Restoration and Waste Management's (EM) goal of environmental 
compliance and cleanup of the 1989 inventory of inactive DOE 
sites and facilities by the year 2019. Education and Development 
programs were designed specifically to stimulate the knowledge 
and workforce capability necessary to achieve EM goals while con- 
tributing to DOE's overall goal of increasing scientific and technical 
literacy and competency. The primary implementation criterion for 
E&D activities involved a focus on programs and projects that had 
both immediate and long-range leveraging effects on infrastructure. 
This focus included programs that yielded short term results (one 
to five years), as well as long-term results, to ensure a steady 
supply of appropriately trained and educated human resources, in- 
cluding women and minorities, to meet EM’s demands. 


15525 (DOE/ER/61584—-T1) The human genome project: In- 
formation management, access, and regulation: Technical 
progress report, 1 April-31 August 1993. Mcinerney, J.D.; Mi- 
cikas, L.B. Biological Sciences Curriculum Study, Colorado Springs, 
CO (United States). 10 Sep 1998. 131p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG03-93ER61584. 
Order Number DE94008495. Source: OSTI; NTIS; GPO Dep. 

Efforts are described to prepare educational materials including 
computer based as well as conventional type teaching materials for 
training interested high school and elementary students in aspects 
of Human Genome Project. 


15526 (DOE/ER/75732-1) Council of Energy Resources 
Tribes 1993 summer internship report: Nez Perce Tribe. Crow, 
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J.S. Council of Energy Resource Tribes, Denver, CO (United 
States). Aug 1993. 279p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-92ER75732. Order Number 
DE94003916. Source: OSTI; NTIS; GPO Dep. 

This paper is designed to be a working part of a larger project 
which would deal with the topic of Tribal interests affected by the 
DOE Environmental Restoration and Waste Management program 
and the approaches by which those Tribal interests can be ad- 
vanced. Topics discussed in this paper include: background history 
of the Nez Perce Tribe's relations with the US government; a Nez 
Perce view of tribal interests affected by DOE activities at Hanford; 
and a Nez Perce framework for private/governmentaltribal interest. 


15527 (MVB-93-3) More on the Environmental Debt. Jer- 
neloev, A. Environmental Advisory Council, Stockholm (Sweden). 
Aug 1993. 31p. (in Swedish). Order Number DE94743527. Source: 
OSTI; NTIS. 

This report follows up the publication ‘Swedish Environmental 
Debt’, published 1992 by prof. Jerneloev. Questions and comments 
caused by the first publication are answered and discussed here. 
An environmental capital budget for companies is outlined with its 
different sub-items, and a discussion of the effect of biological re- 
covery on the environmental debt is also given, 


15528 (NEI-DK-1441) The nature of problems related to 
energy and economics. Working Paper, 91-7, Working Paper, 91- 
7. Nielsen, N.C. Handelshoejskolen i Koebenhaven (Denmark). 
inst. for Finansiering. 1991. 20p. (In Danish). Order Number 
DE94756767. Source: OSTI; NTIS. 

It is claimed that a significant problem in the Danish energy sec- 
tor lies in the existing structure of pricing which is such that the 
price of power and heating is often determined by the age of the 
producing plant so that older ones with low investments result in 
lower prices. Another problem is the lack of clearly defined goals 
for electricity and heating companies. The third problem is 
described as the fact that energy planning is understand as a tech- 
nological planning problem rather than an economical one. The 
central problems are concerned with the relations of energy to pol- 
lution, lack of sufficient resources, industrial policy, financing, 
taxation, decentralization, the long-term aspect, uncertainties with 
regard to pricing, privatization and mobility associated with geogra- 
phy and time. These themes and concepts are elaborated. The 
author recommends that pricing policy should be radically changed 
and should be made compatible with the market. "Basic prices” 
should be established as an expression of the costs of pollution, 
supply assurance etc. and these could be altered in the event of 
social-economical restrictions. The pricing and taxation system in 
the long term should be characterized by stability and government 
subsidies should be given to specific forms of energy. Discussions 
on energy policy should concentrate on basic principles, and not 
on specific energy resources. (AB) 


15529 (ORISE-93/L-9) Third annual US Department of En- 
ergy review of laboratory programs for women. Perkins, L. (Oak 
Ridge Inst. for Science and Education, TN (United States)); Engle, 
J.; Hassil, C. (eds.). Oak Ridge Inst. for Science and Education, 
TN (United States); Oak Ridge National Lab., TN (United States). 
[1993]. 56p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO05-760R00033 ; AC05-840R21400. 
(CONF-9305172-: 3. annual DOE review of laboratory programs 
for women, Oak Ridge, TN (United States), 11-13 May 1993). Or- 
der Number DE94009290. Source: OSTI; NTIS; GPO Dep. 

The Third Annual DOE Review of Laboratory Programs for 
Women was heki May 11-13, 1993 at the Oak Ridge Institute for 
Science and Education (ORISE). The participants and organizers 
are men and women dedicted to highlighting programs that encour- 
age women at all academic levels to consider career options in 
science, mathematics, and engineering. Cohosted by ORISE and 
the Oak Ridge National Laboratory (ORNL), the review was orga- 
nized by an Oversight Committee whose goal was to develop an 
agenda and bring together concerned, skilled, and committed par- 
ties to discuss issues, make recommendations, and set objectives 
for the entire DOE community. Reports from each of six working 
groups are presented, including recommendations, objectives, de- 
scriptions, participants, and references. 
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15530 (SR/EMEU-93-01) State energy price projections for 
the residential sector, 1993-1994. USDOE Energy Information 
Administration, Washington, DC (United States). Office of Energy 
Markets and End Use. Nov 1993. 11p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE94008699. 
Source: OSTI; NTIS; GPO Dep. 

The purpose of tills report, State Energy Price Projections for the 
Residential Sector, 1993-1994, is to provide projections of State- 
level residential prices for 1993 and 1994 for the following fuels: 
electricity, natural gas, heating oil, liquefied petroleum gas (LPG), 
kerosene, and coal. Prices for 1992 are also included for compari- 
son purposes. This report also explains the methodology used to 
produce estimates and the limitations. This report is provided at 
the request of the Administration for Children and Families, US De- 
partment of Health and Human Services, which provides State 
grants to assist eligible households in meeting the costs of home 
energy use for space heating or cooling under the Low Income 
Home Energy Assistance Program (LIHEAP). Funds for LIHEAP 
are allocated according to each State's share of home energy ex- 
penditures by low income households, if Congress allocates more 
than $1.975 billion for LIHEAP. Whenever less than $1.975 billion 
is allocated for LIHEAP, funds are allocated based on the allotment 
percentages for fiscal year 1984. This has been the case for the 
last several years. Each State’s share of the funds above $1.975 
billion is determined using a formula based, in part, on the price 
estimates in this report. Several data sources and factors are used 
in deriving estimates on each State’s share of home energy expen- 
ditures by low-income households. One such factor is State-level 
residential energy prices. The State-level residential energy price 
projections presented in this report are derived from a set of fore- 
casting equations estimated for each State, based on annual time 
series data from the Energy Information Administration's (EIA) 
State Energy Price and Expenditure Report (SEPER) database, the 
EIA Natural Gas Monthly (NGM), the EIA Petroleum Marketing An- 
nual (PMA), and the EIA Electric Power Monthly (EPM). 


15531 (UCRL-LR-114046) The spectre of uncertainty in 
communicating technological risk. Broesius, M.T. Lawrence Liv- 
ermore National Lab., CA (United States). Dec 1993. 53p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE94010060. Source: 
OSTI; NTIS; GPO Dep. 

The literature does not clearly describe the potential moral and 
ethical conflicts that can exist between technology sponsors and 
the technical communicators whose job it is to present potentially 
risky technology to the non-technical people most likely to be im- 
periled by such risk. Equally important, the literature does not 
address the issue of uncertainty — not the uncertainty likely to be 
experienced by the community at risk, but the unreliable processes 
and methodologies used by technology sponsors to define, quan- 
tify, and develop strategies to mitigate technological risks. In this 
paper, the author goes beyond a description of risk communica- 
tion, the nature of the generally predictable interaction between 
technology advocates and non-technically trained individuals, and 
current trends in the field. Although that kind of information is criti- 
cal to the success of any risk communication activity, and he has 
included it when necessary to provide background and perspective, 
without knowing how and why risk assessment is done, it has lim- 
ited practical applicability outside the sterile, value-free vacuum in 
which it is usually framed. Technical communicators, particularly 
those responsible for communicating potential technological risk, 
must also understand the social, political, economic, statistical, and 
ethical issues they will invariably encounter. 
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15532 (ANL/DIS/CP-81432) A cost-effective setting of the 
greenhouse thermostat: A study of alternative policy propos- 
als. Kosobud, R.F.; South, D.W.; Quinn, K.G.; McGrath, D.T. 
Argonne National Lab., IL (United States). [1992]. 16p. Sponsored 





by USDOE, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. (CONF-920532-1: 15. annual conference of the 
International Association for Energy Economics on coping with the 
energy future: markets and regulations, Tours (France), 18-20 May 
1992). Order Number DE94004615. Source: OSTI; NTIS; GPO 
Dep. 

Many current greenhouse policy proposals, such as put forth 
prior to the United Nations Conference on the Environment and 
Development meeting in Brazil in June 1992, call for stabilization of 
1990 global CO2 emissions by some near-term date, 2000 for ex- 
ample. Such a plan would not stabilize induced climate change, 
including temperature change, by any reasonable future date as 
COz concentrations would continue to build. In this study, a policy 
scenario in which induced temperature change is stabilized, the 
thermostat is set to reach no change by 2100, is simulated using a 
long-run linear programming model. A CO2 tradeable emissions 
system is developed as an illustrative tool to implement these 
alternative policy goals. The welfare costs of the temperature stabi- 
lization scenario are less than the emissions stabilization scenario. 
Moreover, in the former case, the developing economies would be 
able to make use of more fossil fuels in their near-term rapid 
growth phase. 


15533 (BNL-NUREG—49024) International assessment of 
PCA codes. Neymotin, L. (Brookhaven National Lab., Upton, NY 
(United States). Dept. of Advanced Technology); Lui, C.; Glynn, J.; 
Archarya, S. Brookhaven National Lab., Upton, NY (United States). 
Nov 1993. 13p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-940312-57: 2. Probabilistic safety assessment and man- 
agement conference (PSAM), San Diego, CA (United States), 
20-24 Mar 1994). Order Number DE94009079. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Over the past three years (1991-1993), an extensive international 
exercise for intercomparison of a group of six Probabilistic Conse- 
quence Assessment (PCA) codes was undertaken. The exercise 
was jointly sponsored by the Commission of European Communi- 
ties (CEC) and OECD Nuclear Energy Agency. This exercise was 
a logical continuation of a similar effort undertaken by OECD/NEA/ 
CSNI in 1979-1981. The PCA codes are currently used by different 
countries for predicting radiological health and economic conse- 
quences of severe accidents at nuclear power plants (and certain 
types of non-reactor nuclear facilities) resulting in releases of ra- 
dioactive materials into the atmosphere. The codes participating in 
the exercise were: ARANO (Finland), CONDOR (UK), COSYMA 
(CEC), LENA (Sweden), MACCS (USA), and OSCAAR (Japan). In 
parallel with this inter-code comparison effort, two separate groups 
performed a similar set of calculations using two of the participating 
codes, MACCS and COSYMA. Results of the intercode and inter- 
MACCS comparisons are presented in this paper. The MACCS 
group included four participants: GREECE: Institute of Nuclear 
Technology and Radiation Protection, NCSR Demokritos; ITALY: 
ENEL, ENEA/DISP, and ENEA/NUC-RIN; SPAIN: Universidad Po- 
litecnica de Madrid (UPM) and Consejo de Seguridad Nuclear; 
USA: Brookhaven National Laboratory, US NRC and DOE. 


15534 (DOE/EH-231-013/0693) Site inspections (Sis) under 
CERCLA: CERCLA Information Brief. Schmidt, K. USDOE Assis- 
tant Secretary for Environment, Safety, and Health, Washington, 
DC (United States). RCRA/CERCLA Div. Jun 1993. 2p. Sponsored 
by USDOE, Washington, DC (United States). Order Number 
DE94008200. Source: OSTI; NTIS; INIS; GPO Dep. 

The US Environmental Protection Agency (EPA) revised the 
procedures for evaluating sites contaminated with hazardous sub- 
stances and pollutants under the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA), as amended 
by the Superfund Amendments and Reauthorization Act (SARA). 
Revised procedures include substantial changes to the Hazard 
Ranking System (HRS), the scoring system EPA uses to assess a 
site’s relative threat to human health and the environment and 
subsequent inclusion on the National Priorities List (NPL). A prelim- 
inary assessment (PA) is the first step in evaluating a site pursuant 
to CERCLA, the National Contingency Plan (NCP), and the HRS. 
Site inspection (SI) — the second-step — is conducted when the PA 
indicates that further investigation under CERCLA is needed. This 
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Information Brief provides an overview of the SI process and its re- 
lationship to the HRS and other site activities under CERCLA and 
the Resource Conservation and Recovery Act (RCRA), and the 
information required to develop the HRS score for a site. A com- 
panion Information Brief provides an overview of the PA process. 


15535 (DOE/EH-231-016/0593) Preliminary assessments 
(PAs) under CERCLA: CERCLA Information Brief. Schmidt, K. 
USDOE Assistant Secretary for Environment, Safety, and Health, 
Washington, DC (United States). RCRA/CERCLA Div. May 1993. 
2p. Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94008201. Source: OSTI; NTIS; GPO Dep. 

Section 105 of the Comprehensive Environmental Response, 
Compensation, and liability Act (CERCLA) required the Environ- 
mental Protection Agency (EPA) to establish criteria for determining 
priorities among releases or threatened releases of hazardous sub- 
stances for the purpose of taking remedial action. EPA promulgated 
the Hazard Ranking System (HRS) for this purpose. In response to 
requirements of the Superfund Amendments and Reauthorization 
Act (SARA) the MRS has since been revised. The HRS is Appen- 
dix A to the National Oil and Hazardous Substances Pollution 
Contingency Plan (NCP). A preliminary assessment (PA) is the first 
step in the process of evaluating a site potentially contaminated 
with hazardous substances or pollutants pursuant to CERCLA, the 
NCP, and the HRS. The purpose of the PA is to differentiate sites 
that pose no potential threat to human heath and the environment 
from sites that warrant further investigation under CERCLA. 


15536 (DOE/EH-231-017/0693) Natural resource damages 
under CERCLA: CERCLA Information Brief. Bascietto, J. US- 
DOE Assistant Secretary for Environment, Safety, and Health, 
Washington, DC (United States). RCRA/CERCLA Div. Jun 1993. 
2p. Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94008199. Source: OSTI; NTIS; GPO Dep. 

Under section 107(a) and 120(a) of the Comprehensive Environ- 
mental Response, Compensation, and Liability Act (CERCLA) as 
amended, Federal agencies, including DOE, are liable for damages 
for injury to, destruction of, or loss of natural resources, including 
the cost of assessing such damage. CERCLA and the National 
Contingency Plan (NCP) establish DOE as both a CERCLA lead 
response agency on Departmental facilities and a trustee for natu- 
ral resources under its jurisdiction. As such, the Department must 
respond to releases of hazardous substances from DOE’s facilities, 
and is liable for the restoration of natural resources that are lost or 
injured as a result of such releases or from the response actions. 


15537 (DOE/EH-231-019/1093) CERCLA reporting require- 
ments, DOE occurrence reporting, and the DOE Emergency 
Management System: CERCLA Information Brief. Dailey, R. 
USDOE Assistant Secretary for Environment, Safety, and Health, 
Washington, DC (United States). RCRA/CERCLA Div. Oct 1993. 
5p. Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94008197. Source: OSTI; NTIS; GPO Dep. 

The Emergency Management System (EMS) provides a struc- 
ture for reporting and processing operations information related to 
DOE owned/operated facilities. Hazardous Substance (HS) re- 
leases are subject to reporting requirements under the EMS as 
well as under the Comprehensive Environmental Response, Com- 
pensation, and Liability Act (CERCLA). CERCLA requires reporting 
of HS releases into the environment in amounts greater than or 
equal to Reportable Quantities (RQs). This Information Brief 
elaborates on earlier CERCLA reporting and response process in- 
formation Briefs by providing a general explanation of these 
CERCLA or EMS requirements, procedures, and events as they 
pertain to releases of HS’s at DOE facilities. 


15538 (DOE/EH-231-021/1193) Site deletion from the Na- 
tional Priorities List: CERCLA Information Brief. Whitehead, B. 
USDOE Assistant Secretary for Environment, Safety, and Health, 
Washington, DC (United States). RCRA/CERCLA Div. Nov 1993. 
2p. Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94008196. Source: OSTI; NTIS; GPO Dep. 

Section 105 of the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) of 1980, as amended 
by the Superfund Amendments and Reauthorization Act (SARA) of 
1986, requires the US Environmental Protection Agency (EPA) to 
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maintain a National Priorities List (NPL) of releases or potential re- 
leases of hazardous substances, pollutants, or contaminants that 
warrant further investigation to determine if they pose risks to hu- 
man health and the environment. Typically a site is placed on the 
NPL based on its score derived by applying the Hazard Ranking 
System (HRS), a screening mechanism EPA uses to evaluate the 
relative threat to human health and the environment posed by the 
release, or potential release, of hazardous substances into the en- 
vironment. Sites scoring 28.50 or greater are eligible for the NPL. 
Additionally, each state may designate one top-priority site, regard- 
less of the HRS score. Infrequently, EPA may utilize provisions 
established under 40 CFR 300.425(c)(3) to place a site on the 
NPL. A site may be deleted from the NPL if it is determined that no 
further response is required to protect human health and the envi- 
ronment. To date, EPA has deleted 51 sites from the NPL. The 
criteria and procedures for deleting a site from the NPL, as estab- 
lished by the National Oil and Hazardous Substances Pollution 
Contingency Plan, otherwise known as the National Contingency 
Plan (NCP), and other relevant policies are the subject of this In- 
formation Brief. 


15539 (DOE/EH-—231-025/0793) RCRA corrective action 
variances from Subpart F requirements: RCRA Information 
Brief. Coaigate, J. USDOE Assistant Secretary for Environment, 
Safety, and Health, Washington, DC (United States). 
RCRA/CERCLA Div. Jul 1993. 2p. Sponsored by USDOE, Wash- 
ington, DC (United States). Order Number DE94008209. Source: 
OSTI; NTIS; GPO Dep. 

Under the Resource Conservation and Recovery Act (RCRA) the 
ground water protection standards for permitted facilities were pro- 
muigated on July 26, 1982. Subpart F establishes the requirements 
for a ground water monitoring and response program. These regu- 
lations, address how to identify, monitor, and possibly remediate 
any leachate plume that reaches the uppermost aquifer below the 
regulated unit. A regulated unit is defined as a surface impound- 
ment, waste pile, landfill, or land treatment unit that received 
hazardous waste after July 26, 1982. Such units require a permit 
under RCRA. The requirements for the design, construction, opera- 
tion, closure, and, if required, corrective action are specified in the 
permit and are established through submittal of a permit application 
to, and review and approval of the application by, the US Environ- 
mental Protection Agency (EPA) or an authorized State. As part of 
the permit application, the owner or operator may seek exemptions 
from various Subpart F requirements. These exemptions are dis- 
cussed in this Information Brief, which is one of a series on RCRA 
corrective action. 


15540 (DOE/EH-0350) Guidance on the management of 
polychlorinated biphenyls (PCBs). USDOE Assistant Secretary 
for Environment, Safety, and Health, Washington, DC (United 
States). Office of Environmental Guidance. Nov 1993. 603p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE94006282. Source: OSTI; NTIS; GPO Dep. 

Polychlorinated biphenyls (PCBs) are a class of synthetic organic 
chemicals including 209 known isomers, each with from 1 to 10 
chlorine atoms on a biphenyl ring. PCBs have a number of desir- 
able properties for industrial applications including thermal stability, 
flame retardance, and low vapor pressure. Because of these prop- 
erties, PCBs were widely used as dielectric fluid in electrical 
equipment such as utility transformers and capacitors. PCBs were 
also extensively used in hydraulic fluid and heat transfer fluid, in 
gaskets, as additives in cutting oils and lubricant, and in a variety of 
other uses. The Toxic Substances Control Act (TSCA) banned the 
manufacture of PCBs after 1978 in response to emerging informa- 
tion about the adverse health effects of PCBs and their persistence 
in the environment. In addition, TSCA directed the Administrator of 
the Environmental Protection Agency (EPA) to prescribe methods 
for disposal of PCBS, require marking of PCBs with warning labels, 
and control their use. The TSCA regulations allow continued use of 
PCBs provided that the use is totally enclosed and does not pose 
a risk to human health or the environment. However, at the end of 
their useful life, all PCB materials must be disposed of according to 
the TSCA regulations. This guidance document uses graphics and 
flow charts where possible to present the TSCA regulations ac- 
cording to management activities such as use, storage, disposal, 
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and spill cleanup. The document is designed to be read on an as- 
needed basis; that is, each chapter can stand alone or may be 
read in combination with others to help the reader determine the 
regulations relevant to his or her individual situation and needs. 
Every attempt has been made to include the requirements of other 
statutes and regulations that apply to PCB materials and provide 
references for the reader to consult for additional information. 


15541 (DOE/EH-0358) Performance objectives and criteria 
for conducting DOE environmental audits. USDOE Assistant 
Secretary for Environment, Safety, and Health, Washington, DC 
(United States). Office of Environmental Audit. Jan 1994. 210p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94008833. Source: OST1; NTIS; INIS; GPO Dep. 

This document contains the Performance Objectives and Criteria 
(POC) that have been developed for environmental audits and as- 
sessments conducted by the Office of the Assistant Secretary for 
Environment, Safety and Health. The Environmental POC can 
serve multiple purposes. Primarily, they are to serve as guidelines 
for the technical specialists conducted the audits and assessments, 
and for the team management. The POC can also serve as sup- 
porting documents for training of technical discipline specialists and 
Team Leaders and as bases for DOE programs and field offices 
and contractors conducting audit or assessment activities or im- 
proving environmental protection programs. It must be recognized 
that not all of the POC will necessarily apply to all DOE facilities. 
The users of this document must rely upon their knowledge of the 
facility and their professional judgment, or the judgment of qualified 
environmental professionals to determine the applicability of each 
POC. The POC cover eleven technical disciplines: air; surface wa- 
ter and drinking water quality; groundwater; waste management; 
toxic and chemical materials; radiation; quality assurance; inactive 
waste sites and releases; ecological and cultural resources; the 
National Environmental Policy Act (NEPA); and environmental 
management systems. 


15542 (DOE/EH-0366) A guide to CERCLA site assess- 
ment: Environmental Guidance. USDOE Assistant Secretary for 
Environment, Safety, and Health, Washington, DC (United States). 
RCRA/CERCLA Div. Feb 1994. 62p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE94009136. 
Source: OSTI; NTIS; GPO Dep. 

This Pocket Guide is a condensed version of information 
provided in three EPA documents: Guidance for Performing Prelim- 
inary Assessments Under CERCLA, Guidance for Performing Site 
Inspections Under CERCLA, and Hazard Ranking System Guid- 
ance Manual. Additionally the guide provides a DOE perspective 
on site assessment issues and information on the Federal Agency 
Hazardous Waste Compliance Docket as well as data sources for 
DOE site assessments. The guide is intended to present this infor- 
mation in a simple, portable, and direct manner that will allow the 
user to effectively focus on those aspects of the site assessment 
process of interest. The guide is not intended as a substitute for 
the three EPA guidance documents mentioned previously. DOE in- 
vestigators should be thoroughly familiar with the EPA guidance 
before conducting site assessments. Use this pocketguide as an 
overview of procedures and requirements and as a field guide. 


15543 (DOE/EIA-0579) Energy use and carbon emissions: 
Some international comparisons. USDOE Energy Information 
Administration, Washington, DC (United States). Office of Energy 
Markets and End Use. Mar 1994. 61p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE94009576. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report examines international energy use patterns, trends, 
and energy-related carbon emissions since 1970. The main focus 
of this study is on the developed countries, represented by the 
members of the organization for Economic Cooperation and Devel- 
opment (OECD). The study is organized as follows: (1) the OECD 
is placed in a world context; (2) aggregate-level information is then 
presented for an important part of the OECD, namely the Group of 
Seven (G-7) major industrialized countries (the US, Canada, 
Japan, the United Kingdom, France, Italy, and Germany — defined 
in this report as western Germany only, except where indicated); 
and (3) individual economic sectors within the G-7 countries are 
broken out for detailed review. 





15544 (DOE/EIS-0171) PacifiCorp Capacity Sale: Draft 
environmental impact statement. USDOE Bonneville Power Ad- 
ministration, Portland, OR (United States). Mar 1994. 416p. 
Sponsored by USDOE, Washington, DC (United States). 
(DOE/BP-2269). Order Number DE94009243. Source: OSTI; 
NTIS; GPO Dep. 

The Bonneville Power Administration (BPA) must respond to the 
need for power as represented by PacifiCorp's request for a con- 
tinued supply of firm capacity. BPA has surplus electrical capacity 
(peakioad energy) that BPA projects will not be required to meet its 
existing obligations. Such obligations include those to meet the 
loads of firm power customers, pursuant to the Pacific Northwest 
Electric Power Planning and Conservation Act (Northwest Power 
Act), and previously committed capacity contracts. BPA is autho- 
rized under the Northwest Power Act to sell system capacity and/or 
energy that is surplus to its needs, with the obligation to offer any 
available surplus capacity/energy first to customers in the Pacific 
Northwest region. PacifiCorp had a contract with BPA providing for 
PacifiCorp’s purchase of 1127.3 MW of peaking capacity ending 
August 31, 1991. BPA and PacifiCorp have entered into short-term 
surplus firm capacity sale agreements under which BPA provides 
capacity service to PacifiCorp. BPA and PacifiCorp (formerly doing 
business as Pacific Power & Light Company, a.k.a. PP&L, a Pa- 
cific Northwest private utility) have negotiated a long-term contract 
for peaking capacity. The proposed long-term contract is for 1100 
megawatts (MW) of contract demand limited to no more than 10 
megawatt hours (MWh) per day and 50 MWh per week per 
megawatt of contract demand. The proposed contract would expire 
August 31, 2011. 


15545 (DOE/FM—0145) Waste Minimization/Pollution Pre- 
vention Crosscut Plan, 1994. USDOE Office of the Secretary, 
Washington, DC (United States). 28 Feb 1994. 72p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 


DE94010096. Source: OSTI; NTIS; INIS; GPO Dep. 
This plan establishes a Department-wide goal to reduce total re- 


leases of toxic chemicals to the environment and off-site transfers 
of such toxic chemicals by 50 percent by December 31, 1999, in 
compliance with Executive Order 12856. Each site that meets the 
threshold quantities of toxic chemicals established in the Emer- 
gency Planning and Community Right-to-Know Act (EPCRA) will 
participate in this goal. In addition, each DOE site will establish 
site-specific goals to reduce generation of hazardous, radioactive, 
radioactive mixed, and sanitary wastes and pollutants, as applica- 
ble. Implementation of this plan will represent a major step toward 
the environmental risks and costs associated with DOE operations 
and increasing the Department’s use of preventive environmental 
management practices. Investing in Waste Minimization Pollution 
Prevention (WMin/PP) steadily reduce hazardous and radioactive 
waste generation and will reduce the need for waste management 
and unnecessary expenditures for waste treatment, storage, and 
disposal. A preventive approach to waste management will help 
solve current environmental and regulatory issues and reduce the 
need for costly future corrective actions. The purpose of this plan 
is to establish the strategic framework for integrating WMin/PP into 
all DOE internal activities. This program includes setting DOE pol- 
icy and goals for reducing the generation of wastes and pollutants, 
increasing recycling activities, and establishing an infrastructure to 
achieve and measure the goals throughout the DOE complex. 
Waste Minimization and Pollution Prevention Awareness Plans, 
submitted to Headquarters by DOE field sites, will incorporate the 
WMin/PP activities and goals outlined in this plan. Success of the 
DOE WMir/PP program is dependent upon each field operation 
becoming accountable for resources used, wastes and pollutants 
generated, and wastes recycled. 


15546 (DOE/NV/11432-36) DOE Nevada Operations Office 
Environmental Protection Implementation Plan, November 9, 
1993—November 9, 1994. Elle, D.R. (USDOE Nevada Operations 
Office, Las Vegas, NV (United States)); Townsend, Y.E. (ed.); 
Latham, A.R.; Black, S.C. Reynolds Electrical and Engineering Co.., 
Inc., Las Vegas, NV (United States). Nov 1993. 53p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC08- 
94NV11432. Order Number DE94006798. Source: OSTI; NTIS; 
GPO Dep. 
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DOE Order 5400.1, “General Environmental Protection Program,” 
established environmental protection program requirements, au- 
thorities, and responsibilities to assure that the Department of 
Energy (DOE) operations are in compliance with applicable federal, 
state, and local environmental protection laws and regulations, ex- 
ecutive orders, and internal department policies. Chapter Ill of 
DOE Order 5400.1 required that each field organization prepare a 
plan for implementing the requirements of this order by no later 
than November 9, 1989, and update the plan annually. Therefore, 
the Department of Energy/Nevada Operations Office (DOE/NV) has 
prepared this fourth annual update of its Environmental Protection 
Implementation Pian (EPIP). The Order and corresponding guid- 
ances also require estimated budgetary resources necessary for 
implementation of the Order be identified in the Environmental 
Protection Implementation Plan. To satisfy this requirement, the es- 
timated costs to effectuate necessary changes in existing programs 
or processes and to institute new programs or processes for com- 
pliance with the Order are provided in the following sections of this 
plan. The DOE/NV Assistant Manager for Environment, Safety, Se- 
curity, & Health (AMESSH), in consultation with other organizations 
responsible for line management of plan implementation, is respon- 
sible for annual plan revisions. 


15547 (ETDE/JP-mf-94757292) Trends in working on The 
Fremework Convention on Climate Change in industrialized 
countries in Europe and America.: Each country’s attitude for 
the treaty coming into effect soon. Institute of Energy Eco- 
nomics, Tokyo (Japan). 11 Nov 1993. 34p. (in Japanese). Order 
Number DE94757292. Source: OSTI; NTIS; Available from The In- 
stitute of Energy Economics, Dai 10 Mori Biru, 18-1, Toranomon 
1-chome, Minato-ku, Tokyo, Japan. 

This paper is an extract from the report on investigation of 'sub- 
stitute energies and global environment; global warming probiem 
and energy demand and supply’ carried out by NEDO in 1992. The 
report covers the Framework Convention on Climate Change, re- 
sponses from America and EC, and the Joint implementation. The 
treaty has been ratified by Japan, the U.S.A., and China, and is 
expected to go into force in the beginning of 1994. Response from 
the U.S.A., who accounts for about 25% of the world’s energy con- 
sumption and CO2 emission, is represented by the pledge of the 
Clinton administration to stabilize the consumption and emission in 
2000, and by the announcement of the Climate Change Action 
Plan. The Btu tax has ended in no success. The EC has re- 
sponded only to CO2, with a prospect of stabilization at +3% level 
in 2000. This assumption is subject to the carbon/energy taxation 
system, but difficulty is being encountered in this respect. Germany 
estimates on its own the emission in 2005 at about -30% of the 
1987 level, but the estimation depends largely on reduction efforts 
in the west German area. Achieving the EC's target would be diffi- 
cult. The ‘Joint implementation’ of INC that intends to reduce the 
international cost would consume a considerably large amount of 
time before an agreement is reached between industrialized na- 
tions and developing nations. 18 figs., 4 tabs. 


15548 (IEE-SR-248) Current policies of the major coun- 
tries coping with the global warming problem and-the energy 
demand and supply. institute of Energy Economics, Tokyo 
(Japan). 10 Nov 1993. 1983p. (in Japanese). Order Number 
DE94757291. Source: OSTI; NTIS; Available from The Institute of 
Energy Economics, Dai 10 Mori Biru, 18-1, Toranomon 1-chome, 
Minato-ku, Tokyo, Japan. 

Investigation and analysis were made of attitude maintained by 
the US, EC, Germany and France to cope with the global warming 
and energy problems after the conclusion of the Framework Con- 
vention on Climate Change. Intending to take large scale and long 
term measures, the US framed the Energy Policy Act, ratified the 
Convention and announced the Action Program. For the environ- 
mental protection, the EC maintains a positive attitude however with 
rather weak measures taken. All EC’s program to decrease CO2 
emissions aims at the compensation of decrease in East Germany 
for the increase in South Europe. However if the carbon energy tax 
can not be introduced, it is difficult to achieve the aim. Germany 
has the most drastic aim established to decrease CO2 emissions 
by 25 to 30%. Even after achieving the aim, Germany will be equal 
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to the present EC in CO2 emissions per person. Therefore, Ger- 
man people are judged to be not considerably sacrificial. Having 
positively introduced the nuclear power since the oil crisis, France 
is a developed country where CO2 emissions are very small per 
person, aiming at stabilization of the emissions. 43 figs., 43 tabs. 


15549 (INIS-mf-13835) Environmental risk management. 
Parris, P.A. (Department of Industry, London (United Kingdom)). 
No corporate text available. 1994. 6p. (CONF-940168-: Seminar 
on safety certification and environment, Doha (Qatar), 15-16 Jan 
1994). Order Number DE94620987. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A professional, audit able environmental approach is the only 
path a responsible government, institution or company can take. 
Such an approach can be applied to a small petrol station, an oil 
refinery or a multi-million dollar mining development. Environmental 
issues cannot be divorced from socio-economic criteria; each 
impacts on the other. Twenty years ago, financial criteria ruled de- 
cision making and the environment tagged along a poor third to 
social and safety issues. Today, financial issued are still dominant, 
but decision makers realised that environmental issues hoki the 
same weight as socio-economic criteria and the three are inex- 
orably intertwined. (author). 


15550 (INIS-mf-—14186) Umweltbundesamt. Annual report 
1992. Brackemann, H. (comp.). Umweltbundesamt, Berlin (Ger- 
many). 1993. 378p. (In German). Order Number DE94756426. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The key subjects of the report are the UNCED conference in Rio 
and the establishment of the Inquiry Commission of the German 
Bundestag on Protection of Humans and Environment. The other 
activities of the Office were continued without interruption, i.a. air 
pollution abatement, environmental policy, legal problems in ecol- 
ogy environment and energy (energy consumption), energy 
conservation, CO. emissions, emission reduction in furnaces, 
instruments for reducing environmental pollution from energy con- 
version processes, reconstruction of the power supply systems in 
East Germany and in Central and Eastern Europe. (orig.) 


15551 (Juel-2786) Estimates of carbon dioxide emissions 
from fossil fuels combustion in the main sectors of selected 
countries 1971-1990. internationale Treibhausgasverifikation, v. 6. 
Primio, J.C. di. Forschungszentrum Juelich GmbH (Germany). Pro- 
grammgruppe Technologiefolgenforschung. Jun 1993. 183p. 
Sponsored by Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany). Foerderkennzeichen BMFT ET9188A. Order 
Number DE94761089. Source: OSTI; NTIS (US Sales Only); INIS. 

Calculations of sectoral CO2 emissions from fossil fuel burning in 
the period 1971-1990 were done for the 15 countries at the top of 
the list of nations ordered by decreasing contribution to global emis- 
sions, namely: United States of America, Soviet Union, People’s 
Republic of China, Japan, Federal Republic of Germany, United 
Kingdom, India, Poland, Canada, France, Italy, German Democratic 
Republic, South Africa, Mexico and Czechoslovakia. In addition, 
the COz emission of two groups of industrialized countries, namely 
the OECD and the European Economic Community (EEC) were 
calculated. The main recommendations of the IPCC/OECD current 
methodology have been adopted for the calculations, with the prin- 
cipal exception that CO2 emissions from the use of bunker fuels 
have not been included in the national estimates. The sectors are: 
1. Transformations. Total emissions and the part stemming from 
power plants 2. Industry (excluding Feedstocks) 3. Transportation 
4. Agriculture 5. Residential 6. Commerce and Public Services 7. 
Non-specified Other 8. Non-Energy Use 9. Feedstocks (in Indus- 
try). Data are presented in tables and diagrams. (orig /KW) 


15552 


(LA-UR-94-1144) Linking science more closely to 
policy-making: Global climate change and the national reorga- 
nization of science and technology policy. Glasser, R.D. Los 
Alamos National Lab., NM (United States). [1994]. 11p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 


7405-ENG-36. (CONF-940426-1: International conference on 


global climate change: science, policy and mitigation strategies, 
Phoenix, AZ (United States), 5-8 Apr 1994). Order Number 
DE94009319. Source: OSTI; NTIS; GPO Dep. 


212 ERA Vol. 19, No. 6 


This paper examines the national trends behind recent efforts to 
link science and technology more closely to policy-making. It de- 
scribes the politics surrounding the establishment of the National 
Science and Technology Council and its committee on Environment 
and Natural Resources (of which the global change program is a 
part). It discusses the evolution of the “assessments” function 
within the climate change program in general, and within the 
Department of Energy, in particular, and how the Clinton Adminis- 
tration’s approach to climate change “assessments” function within 
the climate change program in general, and within the Department 
of Energy, in particular, and how the Clinton Administration's ap- 
proach to climate change “assessments” differs from that of its 
predecessor. The paper concludes with a critique both of the na- 
tional reorganization of science and technology policy and of the 
assessments component of the climate change program. 


15553 (LIU-TEMA-V-19) Environmental policies in Poland, 
Sweden and the Netherlands: A comparative study of surtace 
water pollution control. Loewgren, M.; Hjorth, R. (eds.). 
Linkoeping Univ. (Sweden). Dept. of Theme Research, Water and 
Environmental Studies. 1994. 131p. Order Number DE94756509. 
Source: OSTI; NTIS. 

Frora being mainly a matter of concern for wastewater engineers, 
surface water quality has turned into a heavy issue in the political 
sphere. Despite broad similarities, water quality policies and man- 
agement differ in many respects in Poland, Sweden and the 
Netherlands. In this report we analyse and compare the patterns of 
national policy formulation and implementation in a policy cycle 
framework. We follow the issue of water pollution over a period of 
three decades by analysing the dynamics of environment policy de- 
velopment. A description is made of surface water quality control in 
the three countries. The initial overview over the main stated prob- 
lems and priorities in each country settles the conceptual 
background to actual water quality policies. Some considerations 
about the use of water and soil resources in each country are 
added regarding the type of the intensity of human water utilisation 
in relation to water quality deterioration. Comparations between the 
countries are made based on the case studies and on additional 
literature. This study does not include a detailed examination of the 
legislative and the administrative aspects of the policy process. 
Rather, the focus is on the identification of a few basic national 
characteristics. We also address policy implementation, that is, the 
extent to which policies are carried out after a decision was made. 
An analysis of the policy process, where the temporal dimension is 
explicitly recognised, is made, and the international aspects of wa- 
ter quality control are discussed. The focus of the analysis lies on 
the impacts of international conventions and organisations upon 
national environmental policies, and on the way in which interna- 
tional commitments are integrated in domestic practices, 


15554 (NEI-DK-1483) Recommendations on urban ecol- 
ogy: Report from the advisory committee on urban ecology. 
Miljoeministeriet, Copenhagen (Denmark). Landsplanafd. Feb 1994. 
97p. (In Danish). Order Number DE94756713. Source: OSTI; NTIS. 

Recommendations on urban ecology given by an advisory com- 
mittee under the national planning department of the Danish 
Ministry of the Environment. Urban ecology is defined as initiatives 
taken in order to protect/improve the environment in a specified ur- 
ban area, based on active involvement on the part of the citizens, 
and aimed at solving problems connected to the areas’ consump- 
tion of resources, to pollution and of its natural qualities. The 
document describes the committee's recommendations, and deals 
with general aspects of urban environment, existing State initiatives 
to improve the urban environment and the initiatives taken by the 
Danish Ministries of the Environment, of Energy, of Housing and of 
Transport. The most significant initiatives recommended by the 
committee concern the establishment of subsidies related to urban 
ecology initiatives, the establishment of 3-5 related demonstration 
projects and of a national information center on the subject. (AB) 
(31 refs.) 


15555 (RISO-R-709(EN)) Environmental planning and un- 
certainty. Soerensen, L. Risoe National Lab., Roskilde (Denmark). 
Systems Analysis; Danmarks Tekniske Hoejskole, Lyngby (Den- 
mark). Jan 1994. 50p. Order Number DE94756757. Source: OSTI; 
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NTIS; Also available from Risoe Library, P.O. Box 49, DK-4000 
Roskilde, Denmark. 

The purpose of the project has been to analyze environmental 
planning processes, the application of scientific information in the 
form of mathematical models, as well as the identification of signifi- 
cant factors that can give raise to uncertainty and affect the 
structure and outcome of planning processes. Three different ex- 
amples of environmental planning are presented, compared and 
analyzed. Uncertainty has been identified in the case studies as a 
central factor in planning. Three types of uncertainty is found; tech- 
nical, structural, and socio-political uncertainty. The project 
suggests a way of classifying the uncertainties present in order to 
be able to cope with these. The report represents the first part of 
the Ph.D. thesis on Environmental Planning and Uncertainty. (au) 
(6 tabs., 4 ills., 37 refs.) 


15556 (UCRL-ID—113503) A study of the costs and benefits 
of a Formal Safety Program. Crites, T.R. Lawrence Livermore 
National Lab., CA (United States). Mar 1993. 140p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE94009033. Source: OSTI; NTIS; GPO 
Dep. 

This study reports on a review of the safety programs and per- 
formance at 13 Department of Energy contractor facilities, involving 
over one-half million man-years of experience. Safety performance 
was compared with the size of staff and safety department funding 
over an 11-year period (1980-1990). Indicators of safety perfor- 
mance were taken as lost workdays, recordable injuries, accidental 
dollar losses, worker radiation dose, and worker’s compensation 
expenditures. Safety performance was found to be independent of, 
or even inversely related to, safety investment. Those organiza- 
tions with the largest safety programs also experienced the 
greatest accidental losses. 


15557 (WSRC-iM-—93-17-1) Environmental implementation 
Plan - EIP introduction. Peterson, G.L. Westinghouse Savannah 
River Co., Aiken, SC (United States). 6 Oct 1993. 12p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE94009985. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Due to the commitment and participation of more than 100 pro- 
fessionals from site environmental coordinators, customer 
improvements and total quality are being incorporated into the En- 
vironmental Implementation Pian (EIP). The EIP is now a living 
document that communicates an overview of site environmental 
programs and the facility plans that are designed to protect the en- 
vironment and meet changing regulatory requirements. Continuous 
improvement of environmental programs is enhanced through 
planned quarterly self-assessments during the “Reflections” pro- 
cess. Through the sharing of noteworthy practices, lessons 
learned, and ideas for improvement, the EIP provides a framework 
for environmental professionals to promote cost effective solutions 
and program improvements through teamwork and communication. 
These efforts were initiated by the Central Environmental Commit- 
tee Executive Committee (CECEC) and developed and coordinated 
by the EIP subcommittee. The EIP revision process is the baseline 
for a continuous improvement cycle. Although the EIP is a West- 
inghouse Savannah River Company (WSRC) document, the 
environmental-planning process involves and will benefit all site 
contractors. Together, we are committed to a “Partnership in Envi- 
ronmental Excellence.” 


15558 (WSRC-IM-93-17-5) Environmental implementation 
plan: Chapter 5, Chemical management, pollution prevention 
and other compliance programs: Draft revision. Peterson, G.L. 
(comp.). Westinghouse Savannah River Co., Aiken, SC (United 
States). 18 Nov 1993. 30p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-89SR18035. Order Num- 
ber DE94010007. Source: OSTI; NTIS; INIS; GPO Dep. 
Compliance with environmental regulations and US Department 
of Energy Orders (DOE) relating to environmental protection is an 
important part of SRS'’s program. Over the past few years, the 
number of environmental regulations has increased. The strategy 
to comply with new and existing environmental regulations and 
DOE orders is described in chapter two. In this chapter, the follow- 
ing environmental programs are described: Toxic Substances 


Control Act (TSCA); Federal Insecticide, Fungicide, and Rodenti- 
cide Act (FIFRA); Emergency Planning and Community 
Right-to-Know Act (EPCRA); and SPCC/BMP/Pollution Prevention 
Plans;The implementation section identifies issues and those re- 
sponsible to achieve defined objectives. 


15559 (WSRC-IM-93-17-14) Environmental implementation 
plan: Chapter 14, Environmental compliance tracking and data 
management: Revision. Story, C.H. (comp.). Westinghouse Sa- 
vannah River Co., Aiken, SC (United States). 6 Oct 1993. 16p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE94010008. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Environmental projects, issues, and programs have become 
increasingly important to the Westinghouse Savannah River Com- 
pany (WSRC) management and the Department of Energy (DOE). 
A compliance-tracking system has been developed to monitor envi- 
ronmental requirements and commitments because they have 
become increasingly complex and numerous. An Environmental 
Data Management (EDM) steering committee was formed in Octo- 
ber 1987 to develop computer system solutions to environmental 
needs. The committee’s main objective is to coordinate, within 
SRS divisions, the separate efforts that have been or are being de- 
veloped to meet regulatory requirements and specific programmatic 
goals. The Environmental and Graphical Information Systems 
(E&GIS) Program was recently developed to establish a more 
formal organizational structure and enhance the coordination of ge- 
ographical information systems (GIS) and environmental data 
management (EDM) activities at SRS. The general strategy of the 
program is to establish a coordination focal point for GIS and EDM 
activities, to provide for the integration of the several environmental 
and graphical information systems which exist mostly in stand- 
alone arrangements, and to guide the development of data 
management and geographical information applications in order to 
achieve alignment with Site computing architecture and standards. 
The E&GIS Program will enhance the Site’s ability to respond to 
data requirements in support of new missions, changing directives, 
and increasing regulatory requirements. 


15560 (WSRC-IM-93-017-16) Environmental implementa- 
tion plan: Chapter 16, Environmental appraisal and 
surveillance program: Draft revision. Amobi, C. (comp.). West- 
inghouse Savannah River Co., Aiken, SC (United States). 10 Nov 
1993. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE94010009. Source: OSTI; NTIS; INIS; GPO Dep. 

The Savannah River Site (SRS) environmental-appraisal/ 
surveillance program is designed to monitor environmental perfor- 
mance and to ensure that regulatory requirements are met. The 
appraisaVsurveillance program is a two-tiered system which con- 
sists of external and internal appraisals and surveillances. External 
appraisals/surveillances are conducted by organizations not report- 
ing to SRS management. The internal appraisals/surveillances are 
conducted by site organizations referred to as organizations. Exter- 
nal appraisals include Environmental Protection Agency (EPA) and 
South Carolina Department of Health and Environmental Control 
(SCDHEC) regulatory appraisals, DOE-SR and DOE-HQ ap- 
praisals, and operating contractor reviews. These appraisals are 
the result of regulatory requirements, DOE orders, or operating 
contractor policies. The Environmental Protection Department 
(EPD) leads the coordination, planning, and scheduling support. 
The internal appraisal program consists of three types; manage- 
ment appraisals, program appraisals, and facility appraisals. All 
organizations developed and implemented a_ formal facility- 
appraisal program in February 1989. The first facility appraisal was 
completed during FY 89. To ensure consistency between depart- 
ments, the SRS environmental appraisal procedure was completed 
in December 1988. EPD conducts both the management and pro- 
gram appraisals. 
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Refer also to citation(s) 14301, 14344, 14356, 14360, 14387, 
14510, 14601, 14630, 14713, 14933, 14934, 15013, 15014, 15019, 
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15552, 15608, 15647, 15725, 15835, 15848, 16462, 16738, 17716, 
17722 


15561 (DOE/ED-0002) Small business report to Congress 
for fiscal year 1992. USDOE Office of Small and Disadvantaged 
Business Utilization, Washington, DC (United States). Feb 1994. 
74p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE94008651. Source: OSTI; NTIS; GPO Dep. 

This report describes the various programs of the Office of Small 
and Disadvantaged Business Utilization designed to ensure small 
businesses have an equitable opportunity to do business with the 
Department of Energy. In addition, this report covers 33 organiza- 
tional components of the Department and details the extent to 
which small business firms are participating in the procurement 
process as well as efforts taken to ensure continued involvement. 
During fiscal year 1992, the Department met or exceeded its per- 
centage and dollar goals for 8(a) concerns, labor surplus area 
set-asides, and for-subcontracting to small businesses. The De- 
partment's contract awards to small businesses totaled $3.1 billion 
(17.3 percent of the 18.1 billion the Department spent on contracts), 
which consisted of Departmental prime contracts and management 
and operating contracts. During fiscal year 1992, the Department 
awarded contracts totaling $307 million to small disadvantaged 
businesses under Section 8(a) of the U.S. Small Business Act. 
This total represents 1.7 percent of all prime contracts over 
$25,000 awarded by the Department during that period. The De- 
partment and its management and operating contractors awards to 
women-owned businesses and labor surplus area set-asides 
totaled $327 million and $596 million, respectively. The achieve- 
ments in small business subcontracting for fiscal year 1992 was 
$234 million, including $23 million to small disadvantaged firms. 


15562 (DOE/HR-0079) Listing of awardee names, active 
awards as of April 1, 1994. USDOE Assistant Secretary for Hu- 
man Resources and Administration, Washington, DC (United 
States). Office of Management Review and Analysis; USDOE Of- 
fice of Procurement and Assistance Management, Washington, DC 
(United States). 1 Apr 1994. 558p. Sponsored by USDOE, Wash- 
ington, DC (United States). Order Number DE94009545. Source: 
OSTI; NTIS; GPO Dep. 

This is a listing of the names of those individuals, groups, com- 
panies, or associations currently receiving sponsorship or awarded 
contracts from the Department of Energy (active awards). The list- 
ing is produced by the Procurement and Assistance Data System 
and contains the awardee name, description of work, scheduled 
completion date, contract or award amount, the amount spent to 
date, and additional vendor data. 


15563 (ED/OERI-92-18) Guidebook to excellence, 1994: A 
directory of federal resources for mathematics and science 
education improvement. Department of Education, Washington, 
DC (United States). Office of Educational Research and Improve- 
ment. 1994. 280p. Sponsored by USDOE, Washington, DC (United 
States);Department of Education, Washington, DC (United States). 
Contract R392126001. Source: OSTI (Free of Charge). 

The purpose of this Guidebook to Excellence is to assist educa- 
tors, parents, and students across the country in attaining the 
National Education Goals, particularly Goal 4: By the year 2000, 
US students will be first in the world in science and mathematics 
achievement. The Guidebook will help make the education commu- 
nity aware of the Federal Government's extensive commitment to 
mathematics and science education. Sixteen Federal agencies col- 
laborated with the Eisenhower National Clearinghouse to produce 
this publication. Although the Guidebook contains valuable informa- 
tion for anyone involved in mathematics and science education, its 
focus ts on the elementary and secondary levels. 


15564 (NEDO-OS-9210) Research and development 
project reports for FY1991. New Energy and Industrial Technol- 
ogy Development Organization, Tokyo (Japan). Sep 1992. 427p. 
Order Number DE94757351. Source: OSTI; NTIS; Available from 
New Energy and Industrial Technology Development Organization, 
Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, 
Tokyo, Japan. 
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This report describes current status and achievement of NEDO’s 
new energy development projects in FY 1991. It presents the de- 
velopment of technology for solar energy utilization which includes 
photovoltaic power generation system development and utilization 
technology development of solar system for industrial use, the 
development of geothermal resources, the development of tech- 
nologies for utilizing geothermal energy which includes binary cycle 
power generation technology development and technology devel- 
opment of hot dry rock power generation system, the development 
of coal energy utilization technology which includes coal liquefac- 
tion technology and coal gasification technology, the coal resource 
development, the development of fuel and energy storage tech- 
nologies which includes fuel cell power generation technology and 
super heat pump energy accumulation system development, the 
development of alcohol and biomass technologies which includes 
high-efficiency waste power generation technology and reformed 
methanol gas power generation technology, the development of 
other oil-alternative energy technologies which includes large-scale 
wind power generation system development and new dispersed 
type power generation technology, and the promotion of develop- 
ment and introduction of oil-alternative energy research. 169 figs., 
73 tabs. 


15565 (NEDO—OS-9210, pp. 1-120) Development of tech- 
nology for solar energy utilization. New Energy and Industral 
Technology Development Organization, Tokyo (Japan). Sep 1992. 
In Research and development project reports for FY1991. 427p. 
Order Number DE94757351. Source: OSTI; NTIS; Available from 
New Energy and Industrial Technology Development Organization, 
Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, 
Tokyo, Japan. 

This report describes current status and achievement of NEDO's 
project of development of technology for solar energy utilization in 
FY 1991. This project consists of the development of photovoltaic 
power generation systems for practical use, development of utiliza- 
tion technology for solar system for industrial and other uses, and 
Japan-Australia solar energy technical cooperation and similar ac- 
tivities with other countries. The development of photovoltaic power 
generation systems for practical use includes the development of 
advanced photovoltaic cells for practical use, development of 
fabrication technology for amorphous solar cells, technological de- 
velopment for ultrahigh-efficiency solar cells, research and 
development of evaluation technologies for photovoltaic power gen- 
eration system, development of systems to utilize photovoltaic 
power generation, and development of manufacturing system for 
compound semiconductors for solar cells. On the other hand, the 
development of utilization technology for solar system for industrial 
and other uses includes the study of elemental technologies, de- 
velopment of advanced heat process systems, research on passive 
solar systems, and surveys and research on solar system. Further 
progress in individual subjects has been confirmed. 25 figs., 15 
tabs. 


15566 (SAND-—92-1972) How to implement the Science Fair 
Self-Help Development Program in schools. Menicucci, D. San- 
dia National Labs., Albuquerque, NM (United States). Jan 1994. 
318p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC04-94AL85000. Order Number DE94009981. 
Source: OSTI; NTIS; GPO Dep. 

This manual is intended to act as a working guide for setting up 
a Science Fair Volunteer Support Committee at your school. The 
Science Fair Volunteer Support Committee, or SFVSC, is the key 
component of the Science Fair Self-Help program, which was 
developed by Sandia National Laboratories and is designed to sup- 
port a school’s science activities. The SFVSC is a team of parents 
and community volunteers who work in concert with a school’s 
teaching staff to assist and manage all areas of a school Science 
and Engineering Fair. The main advantage of creating such a com- 
mittee is that it frees the science teachers from the organizational 
aspects of the fair and lets them concentrate on their job of teach- 
ing science. This manual is based on information gained through a 
Self-Help Development pilot program that was developed by San- 
dia National Laboratories during the 1991-92 school year at three 
Albuquerque, NM, middie schools. The manual describes the tech- 
niques that were successful in the pilot program and discusses 





how these techniques might be implemented in other schools. This 
manual also discusses problems that may be encountered, includ- 
ing suggestions for how they might be resolved. 


15567 (SAND-—93-2458) Sandia National Laboratories inter- 
actions with organizations in the Former Soviet Union. Whiting, 
G.H.; Nokes, K.D. Sandia National Labs., Albuquerque, NM 
(United States). Mar 1994. 126p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. Order 
Number DE94009117. Source: OSTI; NTIS; GPO Dep. 

This document describes Sandia National Laboratories involve- 
ment with scientists and engineers at various organizations within 
the states of the Former Soviet Union (FSU). The purpose of these 
interactions is twofold: first, to acquire technical information to en- 
hance United States technology and second, to assist FSU states 
in converting their defense-oriented industry to civilian, market- ori- 
ented business. 


15568 (SAND-94-0141C) Technology transfer — protecting 
technologies during the transfer cycle (intellectual property is- 
sues). Graham, G.G. Sandia National Labs., Albuquerque, NM 
(United States). [1993]. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
9311192-1: 3. annual International Security Systems symposium 
and exhibition, Washington, DC (United States), 16 Nov 1993). Or- 
der Number DE94008430. Source: OSTI; NTIS; GPO Dep. 

The success of technology transfer agreements depends not just 
on the technical work, but on how well the arrangements to protect 
and dispose of the intellectual properties that make up the tech- 
nologies are handled. Pertinent issues that impact the protection 
and disposition of intellectual properties during the technology 
transfer process at Sandia National Laboratories, a multiprogram 
laboratory operated for the Department of Energy by the Martin 
Marietta Corporation, are discussed. Subjects addressed include 
the contracting mechanisms (including the Cooperative Research 
and Development Agreement [CRADA] and the Work-for-Others 
agreement), proprietary information, The Freedom of Information 
Act, patents and copyrights, the statement of work, Protected 
CRADA Information, licensing considerations, title to intellectual 
properties, march-in rights, and nondisclosure agreements. 


15569 (SAND-94-0365) Testing technology: A Sandia 
Technology Bulletin. Goetsch, B.; Floyd, H.L.; Doran, L. (eds.). 
Sandia National Labs., Albuquerque, NM (United States). Feb 
1994. 5p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC04-94AL85000. Order Number DE94009626. 
Source: OSTI; NTIS; GPO Dep. 

This Sandia publication seeks to facilitate technology exchange 
with industries, universities, and government agencies. It presents 
brief highlights of four projects. First is a project to simulate the 
use of airbags to soften the landing of a probe on Mars. Second is 
the use of a computer simulation system to facilitate the testing of 
designs for different experiments, both for experimental layout and 
results analysis. Third is the development of a system for in-house 
testing of batteries and capacitive energy storage systems, for de- 
ployment at the manufacturing sites, as opposed to final use areas. 
Finally is information on a noncontact measurement system which 
can be used to determine axes on objects of different shapes, with 
high precision. 


15570 (SAND-94-0886C) Overview of Sandia National Lab- 
oratories and Antenna Development Department. Brock, B.C. 
Sandia National Labs., Albuquerque, NM (United States). [1994]. 
36p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. Order Number DE94008951. Source: 
OSTI; NTIS; GPO Dep. 

Includes vugraphs. 

Sandia is a multiprogram R & D laboratory. It has responsibilities 
in the following areas: (1) defense programs; (2) energy and envi- 
ronment; and (3) work for others (DOD, NSA, etc.). In 1989, the 
National Competitiveness Technology Transfer Act added another 
responsibility — contributions to industrial competitiveness. Sandia 
has two major laboratory locations, New Mexico and California, 
and two flight testing locations, Tonopah Test Range, Nevada and 
Kauai Test Facility, Hawaii. The last part of this talk was dedicated 
to antenna research at Sandia. 
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15571 (UCRL-52000-94-1/2) Energy and technology re- 
view. Quirk, W.J.; Canada, J.; de Vore, L.; Gleason, K.; Kirvel, 
R.D.; Kroopnick, H.; McElroy, L. Lawrence Livermore National 
Lab., CA (United States). [1994]. 106p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE94009633. Source: OSTI; NTIS; GPO Dep. 

This issue highlights the Lawrence Livermore National Labora- 
tory’s 1993 accomplishments in our mission areas and core 
programs: economic competitiveness, national security, energy, 
the environment, lasers, biology and biotechnology, engineering, 
physics, chemistry, materials science, computers and computing, 
and science and math education. Secondary topics include: non- 
proliferation, arms control, international security, environmental 
remediation, and waste management. 


2906 Nuclear Energy 


Refer also to citation(s) 14914, 15222, 15226, 15550, 15567, 
15694, 15696, 16805 


15572 (AECL-10768) Nuclear energy inquiries: National 
and international. Robertson, J.A.L. Atomic Energy of Canada 
Ltd., Chalk River, ON (Canada). Chalk River Nuclear Labs. Feb 
1993. 48p. Order Number DE94619797. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Our choice of energy sources has important consequences for 
the economy and the environment. Nuciear energy is a controver- 
sial energy source, subject to much public debate. Most individuals 
find it difficult to decide between conflicting claims and allegations 
in a variety of technical subjects. Under these circumstances, 
knowledge of various relevant inquiries can be helpful. This publi- 
cation summarizes the composition and major findings of more 
than thirty nuclear energy inquiries. Most of the these are Cana- 
dian, but others are included where they have relevance. The 
survey shows that, contrary to some claims, virtually every aspect 
of nuclear energy has been subject to detailed scrutiny. The in- 
quiries’ reports include many recommendations on how nuclear 
energy can be exploited safely, but none rejects it as an accept- 
able energy source when needed. (Author) 38 refs. 


15573 (BfS-KT-5/93-REV-2) Status and development of nu- 
clear energy use in the Federal Republic of Germany - as of 
October 1993. Philippczyk, F.; Ziegenhagen, J. Bundesamt fuer 
Strahlenschutz, Salzgitter (Germany). Fachbereich Kerntechnische 
Sicherheit. Oct 1993. 53p. (In German). Order Number 
DE94758735. Source: OSTI; NTIS (US Sales Only); INIS. 

The report states the essential data of all nuclear power plants, 
the facilities of the nuclear fuel cycle and the storage of radioactive 
wastes. In 1992, 20 nuclear power plants were in operation. With 
158.840 GWh altogether they provided 34% of the total gross elec- 
tricity production. The report summarizes the essential operational 
results of the nuclear power plants as well as the use of mixed ox- 
ide fuel elements (MOX). A short description of the present state of 
the nuclear power plants that have been shut down or decommis- 
sioned and of the stopped programmes is given. Data on purpose 
and capacity of facilities of the nuclear fuel cycle and of radioactive 
waste storage are given. Furthermore, the licensing history and the 
present state of operation and licensing are represented. Three 
projects with regard to disposal of radioactive wastes are pre- 
sented according to their present state. The data are summarized 
in tabular form in the report annexes. (orig/HP) 


15574 (GRS-F—2/1992) Reports on research programs in 
the field of reactor safety sponsored by the Federal Ministry of 
Research and Technology: Reported period: July 1 to Decem- 
ber 31, 1992. Gesellschaft fuer Anlagen- und Reaktorsicherheit 
(GRS) mbH, Koeln (Gemany). Sep 1993. 505p. (In German). Order 
Number DE94756187. Source: OSTI; NTIS (US Sales Only); INIS. 

Each progress report presents a compilation of individual reports 
about objectives, the work performed, the results, the next steps of 
the work etc. The individual reports are prepared in a standard 
form by the contractors themselves as a documentation of their 
progress in work and published by the Forschungsbetreuung at the 
GRS, (FB) (Research Coordination Department), within the frame- 
work of general informations of progress in reactor safety research. 
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The individual reports are classified according to the research pro- 
gram of the safety of LWR 1977-1980 of the BMFT. Another table 
of contents uses the same classification system as applied in the 
nuclear safety index of the CEC (Commission of the European 
Communities) and the OECD (Organization for Economic Coopera- 
tion and Development). The reports are arranged in the sequence 
of their project numbers. (orig.) 


15575 (INIS-mf-13847, pp. 7.21-7.27) Development of a 
methodology for estimating the socio-economic impact of ac- 
cidents. Scott, C.K. (Atlantic Nuclear Services Ltd., Fredericton, 
NB (Canada)); Lewis, M.J.; Omar, A.M. Canadian Nuclear Society, 
Toronto, ON (Canada). 1990. 440p. (CONF-900621—: 30. annual 
conference of the Canadian Nuclear Association and the 11th an- 
nual conference of the Canadian Nuclear Society, Toronto 
(Canada), 3-7 Jun 1990). In Proceedings of the 11th Annual Con- 
ference of the Canadian Nuclear Society. Order Number 
DE94622014. Source: OSTI; NTIS (US Sales Only); INIS. 

The authors have considered four approaches to cost models to 
be used in the assessment of the consequences of severe acci- 
dents. These encompass models of direct costs as defined by the 
Nuclear Liability Act, and societal impact models including direct 
and indirect costs. A macro-economic model to account for both 
direct and indirect costs is proposed as the best method for as- 
sessing the total societal impact within the Canadian context. 
(Author) 8 refs., fig. 


15576 (INIS-mf-14187) Bundesamt fuer Strahlenschutz. 
Annual report 1992. Bundesamt fuer Strahlenschutz, Salzgitter 
(Germany). Aug 1993. 239p. (in German). Order Number 
DE94756398. Source: OST; NTIS (US Sales Only); INIS. 

The progress report submitted by Bundesamt fuer Strahlen- 
schutz reveals that this federal radiation protection agency is not 
only entrusted with the fulfillment of the federal administrative tasks 
imposed by law but engages in applications-oriented research re- 
garding the operational, metrological and health-related aspects of 
radiation protection, regarding nuclear safety and radioactive waste 
management. In addition, BfS takes care of public-relations tasks. 


The reports submitted by the BfS departments are completed by 
summaries of the main research results. (orig.) 


15577 (INIS-mf-14192) international nuclear event scale for 
reportable incidents in nuclear facilities. Bundesministerium fuer 
Umwelt, Naturschutz und Reaktorsicherheit, Bonn (Germany). Jul 
1993. tip. (In German). Order Number DE94756183. Source: 
OSTI; NTIS (US Sales Only); INIS. 

INES, the International Nuclear Event Scale set up by the IAEA, 
has been applied in the Federal Republic of Germany since 1992. 
The allowable periods to be observed for reporting incidents to the 
supervisory authority (S, E, N) remained unchanged. The scale 
covers seven classes, with classes 4-7 being reserved for acci- 
dents, classes 1-3 characterizing incidents, and reportable events 
without impact in terms of safety engineering or radiological safety 
belonging to class 0, below the scale’. (orig/HP) 


15578 (INIS-mf-14201) Climate saver atomic energy?. Min- 
isterium fuer Arbeit und Soziales, Jugend, Gesundheit und Energie 
des Landes Schleswig-Holstein, Kiel (Germany). Dec 1992. 40p. 
(In German). Order Number DE94761379. Source: OSTI; NTIS 
(US Sales Only); INIS. 

According to the Schleswig-Holstein Land government nuclear 
power phaseout is compatible with measures designed to protect 
world climate. Only efforts aimed at quickly reducing energy de- 
mand by means of thermal insulation, energy conservation 
techniques, cogeneration systems and application of renewable en- 
ergies are necessary. The Schleswig-Holstein energy concept is 


given as an example of making possible a worldwide carbon diox- 
ide reduction. (DG) 


15579 (VKTA-93-7) Verein fuer Kernverfahrenstechnik und 
Analytik Rossendorf. Annual report 1992. Haefele, W. (ed.). 
Verein fuer Kernverfahrenstechnik und Analytik Rossendorf e.V. 
(VKTA), Dresden (Germany). Apr 1993. 71p. (in German). Order 
Number DE94761365. Source: OSTI; NTIS (US Sales Only); INIS. 

The Association was founded to start its operation on Jan. 1, 
1992. It is funded entirely by the State of Saxony. The Charta of 
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the Association states the following: ‘It is the purpose of the Asso- 
ciation to maintain and to foster Knowledge and capabilities in the 
field of nuclear engineering and related areas. Above that, it is the 
purpose, to build, to operate and/or to terminate particular nuclear 
facilities and to hold the related nuclear licenses. This includes the 
field of remediation as well as nuclear and chemical analysis.’ Actu- 
ally it is the nuclear facilities at Rossendorf that must be maintained 
and kept in safe conditions exept for those that are part of the Re- 
search Center Rossendorf which had been founded at the same 
time. Further, it the intent to make use of the nuclear analytical and 
chemical expertise that exists at Rossendorf, when the remediation 
of larger areas must be accomplished that were spoiled for 
decades by various mining activities. Besides of scientific and tech- 
nical matters there are legal and administrative implications up to 
the point of governmental concerns that must be appropriatly taken 
into account. Above all it is matter of cost optimisation. During the 
first year of its existence the Association had organised its various 
tasks and priorities, it started to work. (orig./HP) 


2908 Heat Utilization 
Refer also to citation(s) 15645 


2910 Conservation 


Refer also to citation(s) 15662 


2920 Supply, Demand, and Forecasting 
Refer also to citation(s) 14484, 15519, 15530, 15603 


15580 (DOE/EIA-0204(94/01)) Energy Information Adminis- 
tration (EIA) new releases, January-February 1994. National 
Energy Information Center, Washington, DC (United States). 1994. 
24p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE94008627. Source: OSTI; NTIS; GPO Dep. 

This report is the Jan-Feb 1994 issue of the Energy Information 
Administration (EIA) New Releases publication. Highlighted articles 
include: efficiency gains slow growth in U.S. energy demand, de- 
pendency on oil imports continues to climb; new EIA report details 
status of U.S. coal industry; EIA assesses residential vehicle fuel 


consumption in the U.S.; EIA plans new survey on alternative-fuel 
vehicles. 


15581 (DOE/EIA—-0554(94)) Supplement to the annual en- 
ergy outlook 1994. USDOE Energy Information Administration, 
Washington, DC (United States). Office of Integrated Analysis and 
Forecasting. Mar 1994. 220p. Sponsored by USDOE, Washington, 
DC (United States). Order Number DE94008626. Source: OSTI; 
NTIS; GPO; GPO Dep. 

This report is a companion document to the Annual Energy Out- 
look 1994 (AEO94), (DOE/EIA-0383(94)), released in Jan. 1994. 
Part | of the Suppiement presents the key quantitative assumptions 
underlying the AEO94 projections, responding to requests by en- 
ergy analysts for additional information on the forecasts. in Part ll, 
the Supplement provides regional projections and other underlying 
details of the reference case projections in the AEO94. The AEO94 
presents national forecasts of energy production, demand and 
prices through 2010 for five scenarios, including a reference case 
and four additional cases that assume higher and lower economic 
growth and higher and lower world oil prices. These forecasts are 
used by Federal, State, and local governments, trade associations, 


and other planners and decisionmakers in the public and private 
sectors. 


15582 (DOE/EIA-M060) Model documentation Coal Market 
Module of the National Energy Modeling System. USDOE En- 
ergy Information Administration, Washington, DC (United States). 
Office of Integrated Analysis and Forecasting. Mar 1994. 200p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94008737. Source: OSTI; NTIS; GPO Dep. 

This report documents the objectives and the conceptual and 
methodological approach used in the development of the National 
Energy Modeling System’s (NEMS) Coal Market Module (CMM) 
used to develop the Annual Energy Outlook for 1994 (AEO94). This 





report catalogues and describes the assumptions, methodology, 
estimation techniques, source code of CMM's three submodules. 
These are the Coal Production Submodule (CPS), the Coal Export 
Submodule (CES), and the Coal Distribution Submodule (CDS). 
This document has three purposes. It is a reference document pro- 
viding a description of CMM for model analysts and the public. 
Finally, it facilitates the continuity in model development by provid- 
ing documentation from which energy analysts can undertake 
model enhancements, data updates, and parameter refinements as 
future goals to improve the quality of the module. CMM provides 
annual forecasts of prices, production, and consumption of coal for 
NEMS. In general, the CDS integrates the supply inputs from the 
CPS to satisfy demands for coal from exogenous demand models. 
The CES forecasts annual world coal trade flows from major sup- 
ply to major demand regions and provides annual forecasts of US 
coal exports and imports for input to the NEMS Coal Distribution 
Submodule. Specifically, the CDS receives minemouth prices pro- 
duced by the CPS, demand and other exogenous inputs from other 
NEMS components, including the CES, and provides delivered coal! 
prices and quantities to the NEMS economic sectors and regions. 


15583 (DOE/EIA-M063) Documentation of the oil and gas 
supply module (OGSM). USDOE Energy Information Administra- 
tion, Washington, DC (United States). Office of Integrated Analysis 
and Forecasting. Mar 1994. 219p. Sponsored by USDOE, Wash- 
ington, DC (United States). Order Number DE94008739. Source: 
OSTI; NTIS; GPO Dep. 

The purpose of this report is to define the objectives of the Oil 
and Gas Supply Model (OGSM), to describe the model’s basic ap- 
proach, and to provide detail on how the model works. This report 
is intended as a reference document for model analysts, users, 
and the public. Projected production estimates of US crude oil and 
natural gas are based on supply functions generated endogenously 
within National Energy Modeling System (NEMS) by the OGSM. 
OGSM encompasses domestic crude oil and natural gas supply by 
both conventional and nonconventional recovery techniques. 
OGSM also represents foreign trade in natural gas, imports and 
exports by entry region. 


15584 (DOE/EIA-M070) Model documentation report: 
Transportation sector model of the National Energy Modeling 
System. USDOE Energy Information Administration, Washington, 
DC (United States). Office of Integrated Analysis and Forecasting. 
Mar 1994. 632p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE94009863. Source: OSTI; NTIS; GPO 
Dep. 

This report documents the objectives, analytical approach and 
development of the National Energy Modeling System (NEMS) 
Transportation Model (TRAN). The report catalogues and describes 
the model assumptions, computational methodology, parameter es- 
timation techniques, model source code, and forecast results 
generated by the model. This document serves three purposes. 
First, it is a reference document providing a detailed description of 
TRAN for mode! analysts, users, and the public. Second, this 
report meets the legal requirements of the Energy Information Ad- 
ministration (EIA) to provide adequate documentation in support of 
its statistical and forecast reports (Public Law 93-275, 57(b)(1)). 
Third, it permits continuity in model development by providing doc- 
umentation from which energy analysts can undertake model 
enhancements, data updates, and parameter refinements. 
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Refer also to citation(s) 14288, 15069, 15223, 15534, 15535, 
15536, 15537, 15538, 15539, 15542, 15546, 15548, 15557, 15561, 
16472, 16738, 16766 


15585 (DOE/EH-—231-024/0294) The Hazard Ranking Sys- 
tem (HRS). USDOE Assistant Secretary for Environment, Safety, 
and Health, Washington, DC (United States). Office of Environmen- 
tal Guidance. Feb 1994. 4p. Sponsored by USDOE, Washington, 
DC (United States). Order Number DE94007098. Source: OSTI; 
NTIS; GPO Dep. 
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in 1990, the US Environmental Protection Agency (EPA) revised 
procedures for evaluating uncontrolled releases of hazardous sub- 
stances under the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA), as amended by the 
Superfund Amendments and Reauthorization Act (SARA). These 
revised procedures include substantial changes to the Hazard 
Ranking System (HRS), the scoring system EPA uses to assess a 
site’s relative threat to public health and the environment. This in- 
formation brief provides an overview of the HRS as it applies to 
DOE facilities and the relationship of the HRS to other site activi- 
ties under CERCLA and the Resource Conservation and Recovery 
Act (RCRA). 


15586 (DOE/EH—0365) A comparison of the RCRA Correc- 
tive Action and CERCLA Remedial Action Processes. USDOE 
Assistant Secretary for Environment, Safety, and Health, Washing- 
ton, DC (United States). RCRA/CERCLA Div. Feb 1994. 173p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94009189. Source: OSTI; NTIS; GPO Dep. 

This document provides a comprehensive side-by-side compari- 
son of the RCRA corrective action and the CERCLA remedial 
action processes. On the even-numbered pages a discussion of 
the RCRA corrective action process is presented and on the 
odd-numbered pages a comparative discussion of the CERCLA re- 
medial action process can be found. Because the two programs 
have a difference structure, there is not always a direct correlation 
between the two throughout the document. This document serves 
as an informative reference for Departmental and contractor per- 
sonnel responsible for oversight or implementation of RCRA 
corrective action and CERCLA remedial action activities at DOE 
environmental restoration sites. 


15587 (DOE/ER/61564-T1) DNA banking and DNA data- 
banking: Legal, ethical, and public policy issues: Progress 
report, [April 1, 1993—March 31, 1994]. Reilly, P.R.; McEwen, 
J.E.; Small, D. Eunice Kennedy Shriver Center for Mental Retarda- 
tion, Inc., Waltham, MA (United States). 18 Feb 1994. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-93ER61564. Order Number DE94009211. Source: 
OSTI; NTIS; GPO Dep. 

The purpose of the grant was to provide support to enable us to: 
(1) perform legal and empirical research and critically analyze DNA 
banking and DNA databanking as those activities are conducted by 
state forensic laboratories, the military, academic researchers, and 
commercial enterprises; and (2) develop a broadcast quality educa- 
tional videotape for viewing by the general public about DNA 
technology and the privacy and related issues that it raises. The 
grant thus has both a research and analysis component and a 
public education component. This report outlines the work com- 
pleted since the inception of the project and describes the activities 
still in progress. 


15588 (ECN-C—93-035) Task force on integrated energy and 
environmental planning: The Netherlands - Poland: Volume 1: 
Institutional organization of the energy administration in the 
EC countries and Poland. Bojarski, W. (Dept. of Energy Prob- 
lems, Institute of Fundamental Technological Research, Warsaw 
(Poland)); Filipezak, W.F.; Kant, A.D.; Verhagen, H.M. Netherlands 
Energy Research Foundation (ECN), Petten (Netherlands). Jan 
1994. 50p. Order Number DE94753903. Source: OSTI; NTIS; 
Available from the library of the Netherlands Energy Research 
Foundation (ECN), P.O. Box 1, 1755 ZG Petten (Netherlands). 

This study is part of the project Task Force on Integrated Energy 
and Environmental Planning. 

4 figs., 1 tab., 1 appendix., 17 refs. 


15589 (NUREG—0940-Vol.12-No.4) Enforcement actions: 
Significant actions resolved: Quarterly progress report, 
October—December 1993: Volume 12, No. 4. Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Enforce- 
ment. Mar 1994. 378p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). Source: OSTI; 
NTIS; INIS. 

This compilation summarizes significant enforcement actions that 
have been resolved during one quarterly period (October - Decem- 
ber 1993) and includes copies of letters, Notices, and Orders sent 


ERA Vol. 19, No. 6 217 





29 ENERGY PLANNING AND POLICY 
2930 Policy, Legislation, and Regulation 


by the Nuclear Regulatory Commission to licensees with respect to 
these enforcement actions. It is anticipated that the information in 
this publication will be widely disseminated to managers and em- 
ployees engaged in activities licensed by the NRC, so that actions 
can be taken to improve safety by avoiding future violations similar 
to those described in this publication. 


15590 (ORNL/TM—12683) Regulatory facility guide for 
Ohio. Anderson, S.S. (Oak Ridge National Lab., TN (United 
States)); Bock, R.E.; Francis, M.W.; Gove, R.M.; Johnson, P.E.; 
Kovac, F.M.; Mynatt, J.O.; Rymer, A.C. Oak Ridge National Lab., 
TN (United States). 28 Feb 1994. 187p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE94009406. Source: OSTI; NTIS; GPO Dep. 

The Regulatory Facility Guide (RFG) has been developed for the 
DOE and contractor facilities located in the state of Ohio. It pro- 
vides detailed compilations of international, federal, and state 
transportation-related regulations applicable to shipments originat- 
ing at destined to Ohio facilities. This RFG was developed as an 
additional resource tool for use both by traffic managers who must 
ensure that transportation operations are in full compliance with all 
applicable regulatory requirements and by oversight personnel who 
must verify compliance activities. 


2940 Fossil Fuels 


Refer also to citation(s) 14387, 14484, 14487, 14494, 14515, 
15235, 15523, 15532, 15580, 15582, 15583 


15591 (DOE/BC/14853-7) Continued support of “The Natu- 
ral Resources information System (NRIS) for the State of 
Oklahoma”: Quarterly technical progress report, October 1, 
1993—December 31, 1993. Mankin, C.J. (Oklahoma Geological 
Survey, Norman, OK (United States)); Rizzuti, T.P. Oklahoma 
Univ., Norman, OK (United States). [1993]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
92BC14853. Order Number DE94009219. Source: OSTI; NTIS; 
GPO Dep. 

The objective of this research program is to continue developing, 
editing, maintaining, utilizing and making publicly available the Oil 
and Gas Well History file portion of the Natural Resources Informa- 
tion System (NRIS) for the State of Oklahoma. This grant funds 
that ongoing development work as a continuation of earlier grant 
numbers DE-FG19-88BC14233 and DE-FG22-89BC14483. The 
Oklahoma Geological Survey, working with Geological Information 
Systems at the University of Oklahoma Sarkeys Energy Center, 
has undertaken to construct this information system in response to 
the need for a computerized, centrally located library containing 
accurate, detailed information on the state’s natural resources. Par- 
ticular emphasis during this phase of NRIS development is being 
placed on computerizing information related to the energy needs of 
the nation, specifically oil and gas. 


15592 (INIS-mf-13847, pp. 7.1-7.7) The cooling of the 
greenhouse and nuclear energy. Pendergast, D. (Atomic Energy 
of Canada Ltd., Sheridan Park, ON (Canada). CANDU Opera- 
tions). Canadian Nuclear Society, Toronto, ON (Canada). 1990. 
440p. (CONF-900621-: 30. annual conference of the Canadian 
Nuclear Association and the 11th annual conference of the Cana- 
dian Nuclear Society, Toronto (Canada), 3-7 Jun 1990). In 
Proceedings of the 11th Annual Conference of the Canadian Nu- 
clear Society. Order Number DE94622014. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The enhanced greenhouse effect caused largely by gases re- 
leased during the combustion of fossil fuels is expected by many to 
lead to climate warming. The societal costs of predicted warming 
provide a strong incentive to reconsider nuclear fission as a major 
source of relatively greenhouse-gas free energy. The case for and 
against global warming presented in the literature is reviewed. The 
strength of the case for warming is found wanting at present. Con- 
tinuing model validation and observation of trends will, in time, 
resolve much of the current uncertainty of predictions. In the mean- 
time it is incumbent on the nuclear industry to clearly establish the 
potential for fission-derived energy to replace energy currently pro- 
duced by fossil fuels. (Author) 51 refs., 6 figs. 
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15593 (DOE/BP-2295-Vol.2-Bk.1) 1993 Pacific Northwest 
loads and resources study: Technical Appendix: Volume 2, 
Book 1, Energy. USDOE Bonneville Power Administration, Port- 
land, OR (United States). Dec 1993. 440p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE94009246. 
Source: OSTI; NTIS; GPO Dep. 

The 1993 Pacific Northwest Loads and Resources Study estab- 
lishes the Bonneville Power Administration’s (BPA) planning basis 
for supplying electricity to BPA customers. The Loads and Re- 
sources Study is presented in three documents: (1) this technical 
appendix detailing loads and resources for each major Pacific and 
Northwest generating utility, (2) a summary of Federal system and 
Pacific Northwest region loads and resources, and (3) a technical 
appendix detailing forecasted Pacific Northwest economic trends 
and loads. This analysis updates the 1992 Pacific Northwest Loads 
and Resources Study Technical Appendix published in December 
1992. This technical appendix provides utility-specific information 
that BPA uses in its long-range planning. It incorporates the follow- 
ing for each utility (1) Electrical demand firm loads; (2) Generating 
resources; and (3) Contracts both inside and outside the region. 
This document should be used in combination with the 1993 
Pacific Northwest Loads and Resources Study, published in De- 
cember 1993, because much of the information in that document is 
not duplicated here. 


15594 (DOE/BP-—2295-Vol.2-Bk.2) 1993 Pacific Northwest 
loads and resources study technical appendix: Volume 2, 
Book 2, Capacity. Bonneville Power Administration, Portland, OR 
(United States). Dec 1993. 342p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE94009247. Source: 
OSTI; NTIS; GPO Dep. 

Monthly totals of utility loads and capacities extrapolated as far 
as 2009 with a probability estimate of enough water resources for 
hydro power. 


15595 (DOE/BP-2344) Hermiston Generating Project: Draft 
environmental impact statement. USDOE Bonneville Power Ad- 
ministration, Portland, OR (United States). Mar 1994. 497p. 
Sponsored by USDOE, Washington, DC (United States). 
(DOE/DEIS—0204). Order Number DE94009244. Source: OSTI; 
NTIS; GPO Dep. 

The Hermiston Generating Company L.P., a Delaware limited 
partnership, proposes to construct a gas-fired cogeneration power 
plant near Hermiston, Oregon. The power plant would supply 
steam to the Lamb-Weston potato processing facility on an adja- 
cent site, and electricity generated at the plant would be sold to 
PacifiCorp, a utility based in Portland, Oregon. The power plant's 
output at annual average ambient conditions would be 474 average 
megawatts. PacifiCorp has requested a transmission (wheeling) 
agreement from Bonneville Power Administration to cover transmis- 
sion of the power from McNary Substation at Hermiston, Oregon, 
to Alvey Substation near Eugene, Oregon. Before Bonneville 
Power Administration can execute a wheeling agreement with Paci- 
fiCorp, Bonneville Power must conduct a systems analysis to 
ensure that the existing equipment is capable of accommodating 
the additional loads. The Federal action of executing the wheeling 
agreement triggers the requirement for the Bonneville Power 
Administration to conduct an environmental analysis under the Na- 
tional Environmental Policy Act. Bonneville Power Administration 
has prepared this environmental impact statement to fulfill that re- 
quirement. Hermiston Generating Company’s proposal includes a 
plan to upgrade an existing transmission line connecting the pro- 
posed power plant to the Bonneville Power Administration grid at 
McNary Substation. The existing line is owned and operated by the 
Umatilla Electric Cooperative Association, which requires the ap- 
proval of the Rural Electrification Administration, another Federal 
agency, to proceed with the upgrade. The Rural Electrification Ad- 
ministration has therefore been named as a cooperating agency in 
the preparation and review of this environmental impact statement. 





15596 (DOE/EIA-0226(94/03)) Electric Power Monthly, 
March 1994. USDOE Energy information Administration, Washing- 
ton, DC (United States). Office of Coal, Nuclear, Electric and 
Alternate Fuels. Mar 1994. 205p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE94008676. Source: 
OSTI; NTIS; GPO; GPO Dep. 

The Electric Power Monthly (EPM) provides monthly statistics at 
the US, Census division, and State levels for net generation, fossil 
fuel consumption and stocks, quantity and quality of fossil fuels, 
cost of fossil fuels, electricity sales, revenue, and average revenue 
per kilowatthour of electricity sold. Data on net generation, fuel 
consumption, fuel stocks, quantity and cost of fossil fuels are also 
displayed for the North American Electric Reliability Council 
(NERC) regions. Statistics by company and plant are published in 
the EPM on the capability of new generating units, net generation 
fuel consumption, fuel stocks, quantity and quality of fuel, and cost 
of fossil fuels. Data on quantity, quality, and cost of fossil fuels lag 
data on net generation, fuel consumption, fuel stocks, electricity 
sales, and average revenue per kilowatthour by 1 month. This dif- 
ference in reporting appears in the US, Census division, and State 
level tables. However, for purposes of comparison, plant-level data 
are presented for the earlier month. 


15597 (DOE/EIS—0197) Delivery of the Canadian Entitle- 
ment: Draft Environmental impact Statement. USDOE 
Bonneville Power Administration, Portland, OR (United States). Feb 
1994. 145p. Sponsored by USDOE, Washington, DC (United 
States). (DOE/BP-2336). Order Number DE94009245. Source: 
OSTI; NTIS; GPO Dep. 

The Columbia River Treaty between Canada and the United 
States, signed in 1961, required three storage dams to be con- 
structed on the Columbia River system in Canada and allowed for 
one in the United States. The dams help control floods in both 
countries and enable dams downstream in the US to produce addi- 
tional power (“downstream power benefits”). Canada and the US 
share the downstream power benefits equally under the Treaty. 
Canada sold its half of the extra power produced for 30-year peri- 
ods to a consortium of US utilities. The first 30-year sale will expire 
in 1998, when the first installment of the “Canadian Entitlement”- 
Canada’s share of the downstream power benefits-must be 
delivered to Canada. A subsequent interim agreement allows the 
Entitlement to be delivered over existing facilities between 1998 
and 2003. The United States Entity (defined in the Treaty as the 
Administrator of BPA and the Division Engineer, North Pacific Divi- 
sion of the US Army Corps of Engineers) needs to fulfill the United 
States’ obligations under the Treaty to deliver to Canada its share 
of the downstream benefits. The Treaty specifies that the Entitle- 
ment must be delivered at a point on the Canada-United States 
boundary near Oliver, British Columbia, unless other arrangements 
are agreed upon by the two entities. The Canadian Entitlement is 
currently estimated to be 1,200 to 1,400 MW capacity and 550 to 
600 aMW energy (the amounts decline over time). This EIS evalu- 
ates the environmental effects in the US and Canada of various 
options to deliver the Canadian Entitlement to Canada. The alter- 
natives must be agreed upon by the US and Canadian Entities or, 
in some cases, by the governments of Canada and the United 
States. BPA is a cooperating agency because of its role in market- 
ing Federal power from the Columbia River system, and because 
of that role, has prepared this EIS. 


15598 (ECN-C—94-009) Economic costs of electricity 
production in Poland. Beeldman, M. (Unit Policy Studies, Nether- 
lands Energy Research Foundation, Petten (Netherlands)); 
Solinski, J. Netherlands Energy Research Foundation (ECN), Pet- 
ten (Netherlands). Feb 1994. 48p. Order Number DE94753908. 
Source: OSTI; NTIS; INIS; Available from the library of the Nether- 
lands Energy Research Foundation (ECN), P.O. Box 1, 1755 ZG 
Petten (Netherlands). 
4 appendices, 14 refs. 


15599 (NUTEK-B-93-13) Electric power markets in Europe 
1993. Hermanson, K.; Lublin, Z.; Olofsdotter, A.; Petsala, B.; Wuo- 
likainen, T. Swedish National Board for Industrial and Technical 
Development (NUTEK), Stockholm (Sweden). Dec 1998. 124p. (In 
Swedish). Order Number DE94756500. Source: OSTI; NTIS. 
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The development of power markets in Europe is described. Spe- 
cial attention is devoted to the development in France, Germany, 
Denmark, Finland and Norway. The planned deregulation of the 
Swedish electric power market will promote an increased trade with 
electricity across the border. The possibilities and consequences of 
this trade is elucidated. Also given is a compilation of electric 
power prices for different groups of consumers, and the differences 
among European countries. 7 figs, 26 tabs 


15600 (NUTEK-R-93-68) The European electricity market: 
Effects of increased competition. Sohiman, Aa. (Sohiman 
Ekonomisk Analys (Sweden)). Swedish National Board for Indus- 
trial and Technical Development (NUTEK), Stockholm (Sweden). 
Jan 1994. 128p. (In Swedish). Order Number DE94756498. 
Source: OSTI; NTIS. 

The main question in this study is what will happen with the 
electricity prices in Europe if the electric power market would be 
exposed to competition, and how this would affect Sweden. Three 
scenarios have been studied, all with three time aspects, and with 
a surplus of electricity. 72 refs, 15 figs, 23 tabs 


15601 (ORNL/TM—-12186) An integrated assessment of 
electric power resource options in the US Virgin Islands. Hill, 
L.J. (Oak Ridge National Lab., TN (United States)); Chronowski, 
R.A.; Shapiro, A.M. Oak Ridge National Lab., TN (United States). 
Feb 1994. 95p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE94010027. Source: OSTI; NTIS; GPO Dep. 

As with other island-based, insular power systems, the avoided 
cost of power for the Water and Power Authority (WAPA) of the US 
Virgin Islands (USVI) is high relative to that of US mainland electric 
utilities. First, the need to produce potable water requires that 
WAPA's electric generating system operate at efficiency levels 
lower than would result in the absence of the need to jointly pro- 
duce water and power. Second, the inability to purchase power 
from neighboring utilities necessitates higher reserve margins. 
These two operating conditions suggest that integrated resource 
planning (IRP) should be especially attractive to WAPA. IRP is a 
planning paradigm that gives electric utilities more options to 
choose from when making resource selections and, therefore, gen- 
erally results in lower costs. Utilities look to the demand side as a 
source of resources-i.e., demand side management (DSM)-in this 
planning process. They then select the least-cost mix of resource 
options. In this study, we take the first steps toward implementing 
an IRP process in the USVI. Using its existing resource base and 
the supply and DSM options that it has in the future, we simulated 
WAPA's resource selection process over a 20-year planning hori- 
zon using SafePlan, an IRP planning model. The results suggest 
that WAPA can significantly reduce its cost of providing electricity 
by implementing DSM programs. The cost of generating electricity 
and the amount of kWh needed can be reduced nearly nine per- 
cent by implementing cost-effective DSM programs. Cost and kWh 
savings are greater under less favorable assumptions about (1) the 
input costs for generating electricity and (2) other conditions that 
WAPA will confront in the future. The results also indicate that 
DSM programs targeted at the residential sector can save, 500 
gallons of water annually for participants in the program. 


15602 (WR-F-94-01) Alaska Power Administration federal 
power program financial statements with supplementary infor- 
mation September 30, 1993 and September 30, 1992 with 
auditors’ reports thereon. USDOE Office of inspector General, 
Albuquerque, NM (United States). Western Regional Audit Office. 
14 Feb 1994. 30p. Sponsored by USDOE, Washington, DC (United 
States). Source: OSTI (Free of Charge). 

The mission of the Alaska Power Administration is to operate 
and maintain Alaska’s Federal hydroelectric generation and trans- 
mission facilities in an efficient, reliable, safe, and environmentally 
sensitive manner. The power from the facilities is marketed in a 
manner so as to repay their federal debt and provide widespread 
use of the power resources at the lowest cost to consumers consis- 
tent with sound business principles. This document presents fiscal 
1993 accomplishments, future plans, results of operations, sales 
and revenues, expenses, debt service, repayment status, net cash 
flow, system reliability, and a report of independent accountants. 
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2980 Consumption and Utilization 
Refer also to citation(s) 15543, 15584 


2990 Unconventional Sources and Power Genera- 
tion 


Refer also to citation(s) 14965, 15013, 15035, 15564 


15603 (DOE/EIA-M069) Model documentation: Renewable 
Fuels Module of the National Energy Modeling System. US- 
DOE Energy Information Administration, Washington, DC (United 
States). Office of Integrated Analysis and Forecasting. Apr 1994. 
156p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE94009962. Source: OSTI; NTIS; GPO Dep. 

This report documents the objectives, analytical approach, and 
design of the National Energy Modeling System (NEMS) Renew- 
able Fuels Module (RFM) as it related to the production of the 
1994 Annual Energy Outlook (AEO94) forecasts. The report cata- 
logues and describes modeling assumptions, computational 
methodologies, data inputs, and parameter estimation techniques. 
A number of offline analyses used in lieu of RFM modeling compo- 
nents are also described. This documentation report serves two 
purposes. First, it is a reference document for model analysts, 
model users, and the public interested in the construction and ap- 
plication of the RFM. Second, it meets the legal requirement of the 
Energy Information Administration (EIA) to provide adequate docu- 
mentation in support of its models. The RFM consists of six 
analytical submodules that represent each of the major renewable 
energy resources — wood, municipal solid waste (MSW), solar en- 
ergy, wind energy, geothermal energy, and alcohol fuels. Of these 
six, four are documented in the following chapters: municipal solid 
waste, wind, solar and biofuels. Geothermal and wood are not cur- 
rently working components of NEMS. The purpose of the RFM is 
to define the technological and cost characteristics of renewable 
energy technologies, and to pass these characteristics to other 
NEMS modules for the determination of mid-term forecasted re- 
newabie energy demand. 


15604 (NEDO-OS—9210, pp. 421-427) Promotion of devel- 
opment and introduction. New Energy and Industrial Technology 
Development Organization, Tokyo (Japan). Sep 1992. In Research 
and development project reports for FY1991. 427p. Order Number 
DE94757351. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 
This report describes current status and achievement of NEDO’s 
project of promotion of development and introduction of oil- 
alternative energy research in FY 1991. This project consists of 
oil-alternative energy research, publicity activities regarding oil- 
alternative energy, and international information exchanges/ 
personnel exchange promotion activities. For the oil-alternative en- 
ergy research, summary for FY 1991 is illustrated regarding overall 
research on oil-alternative energy, research on the development 
basis for oil-alternative energy, research on building the basis for 
oil-alternative energy, research on development and utilization of 
overseas oil-alternative energy, and research for formulation: of a 
vision for introducing oil-alternative energy. Additionally, in order to 
enhance the understanding of oil-alternative energy, activities have 
been conducted to provide information on oil-alternative energy, to 
diffuse oil-alternative energy systems, and to promote education 
about oil-alternative energy. Furthermore, the international ex- 
changes related to oil-alternative energy have been promoted. 


15605 (NEI-DK-1482) Bio-fuels: In consideration of nature 
and the environment. Danmarks Naturfredningsforening, Copen- 
hagen (Denmark); Dansk Skovforening, Frederiksberg (Denmark); 
De Danske Landboforeninger, Copenhagen (Denmark). Nov 1993. 
98p. (In Danish). Order Number DE94756710. Source: OSTI; NTIS. 

The report concludes that bio-fuels should become an integral 
part of Denmark’s energy supply, and that their use should be de- 
veloped as an alternative to fossil fuels, but that this should not be 
allowed to have an adverse effect on the quality of the soil for culti- 
vation purposes. The cultivation of biomass for use as fuel should 
be subject to regulations on, for example, the use of pesticides and 
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fertilizers. It is pointed out that the pollutive effects of carbon diox- 
ide emission could be less that those of nitrous oxide released in 
connection with the use of manures as fertilizers. Ethanol and 
methanol are suggested as being the least pollutive end products 
of the use of biomass. It is recommended to concentrate on the di- 
rect combustion of straw and wood wastes to begin with, and then 
fluid bio-fuels. For the latter, regulations are also suggested as be- 
ing necessary. The energy policies of EU (European Union) and 
Denmark are discussed in addition to biomass resources, energy 
balance, environmental effects and the impacts on nature gener- 
ally. It is recommended that the current taxation policy in relation to 
carbon dioxide emission in Denmark should be changed and a fur- 
ther evaluation of the environmental consequences of using straw 
as fuel should be made. Biomass wastes should be used in combi- 
nation with cultivated biomass, the production of atmospheric 
pollutants in relation to cultivation of bio-fuels should be re- 
evaluated, there should be permanent setaside areas for biomass 
cultivation, pesticides should not be used and potentials for the de- 
velopment of fluid fuel production from elephant grass and willow 
shoots investigated. (AB) (12 refs.) 


15606 (RUB-E-18) Conceptional fundamentals: 1. techni- 
cal report. Mohr, M.; Gernhardt, D.; Skiba, M.; Unger, H. Bochum 
Univ. (Germany). Lehrstuhl fuer Nukleare und Neue Energiesys- 
teme. Oct 1991. 97p. (In German). Foerderkennzeichen IV B3-258 
002. Order Number DE94761002. Source: OSTI; NTIS (US Sales 
Only). 

Possibilities to conclude from measured meteorological data to 
terrestrial solar irradiance are investigated by means of two solar 
radiation models. While the first model bases on a wide range of 
meteorological parameters, the second one uses the simplistic de- 
scription of atmospheric extinction by Linke’s turbidity coefficient. 
The discussion of possible errors of both models shows that further 
investigations concerning solar radiation models have to be consid- 
ered. Special attention will be laid on the stochastic properties of 
solar irradiance. (orig.) 


15607 (RUB-E-49) Estimation of the potential of renewable 
energy systems and development of model municipalities in 
Nordrhein-Westfalen: Summarizing interim report. Mohr, M.; 
Skiba, M.; Gernhardt, D.; Unger, H. Bochum Univ. (Germany). 
Lehrstuhl fuer Nukleare und Neue Energiesysteme. Sep 1993. 57p. 
(In German). Foerderkennzeichen IV B3-258 002. Order Number 
DE94761003. Source: OSTI; NTIS (US Sales Only). 

First, the theoretical and technical potentials for the renewable 
energy systems solar heating, photovoltaic, biomass and wind are 
estimated. In this context a stochastic model of solar radiation is 
worked out. Furthermore, the roof, wall and window surfaces of 
habitation and non habitation buildings as well as the potential 
surfaces on free areas (i.e. traffic or agriculture areas) for solar ap- 
plications are determined. With the radiation model and the surface 
estimation the potential of the renewable energy systems are cal- 
culated for all districts within Nordrhein-Westfalen. The next part, 
synthetic model municipalities are developed, which are the basis 


for following analyses like creation of renewable energy concepts. 
(orig/HW) 


15608 


(SAND-94-0257) The Solar Thermal Design Assis- 
tance Center report of its activities and accomplishments in 
Fiscal Year 1993. Menicucci, D.F. Sandia National Labs., Albu- 
querque, NM (United States). Mar 1994. 30p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 


94AL85000. Order Number DE94009256. Source: 
GPO Dep. 

The Solar Thermal Design Assistance Center (STDAC) at 
Sandia National Laboratories is a resource provided by the US De- 
partment of Energy's Solar Thermal Program. Its major objectives 
are to accelerate the use of solar thermal systems through (a) di- 
rect technical assistance to users, (b) cooperative test, evaluation, 
and development efforts with private industry, and (c) educational 
outreach activities. This report outlines the major activities and ac- 
complishments of the STDAC in Fiscal Year 1993. The report also 
contains a comprehensive list of persons who contacted the 
STDAC by telephone for information or technical consulting. 


OSTI; NTIS; 





15609 (SAND—94-0497C) Renewable energy technology de- 
velopment at Sandia National Laboratories. Klimas, P.C. Sandia 
National Labs., Albuquerque, NM (United States). [1994]. Qp. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-9404107—-4: New Mexico con- 
ference on the environment, Albuquerque, NM (United States), 
24-26 Apr 1994). Order Number DE94007734. Source: OSTI; 
NTIS; GPO Dep. 

The use of renewable energy technologies is typically thought of 
as an integral part of creating and sustaining an environment that 
maximizes the overall quality of life of the Earths present inhabi- 
tants and does not leave an undue burden on future generations. 
Sandia National Laboratories has been a leader in developing 
many of these technologies over the last two decades. This paper 
describes innovative solar, wind and geothermal energy systems 
and components that Sandia is helping to bring to the marketplace. 
A common but special aspect of all of these activities is that they 
are conducted in partnership with non-federal government entities. 
A number of these partners are from New Mexico. 
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15610 (ANL/MHD-93/02) Characterization of deposits and 
effect of deposits on corrosion of materials for MHD balance- 
of-plant applications. Natesan, K. Argonne National Lab., IL 
(United States). Dec 1993. 61p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. Order 
Number DE94008906. Source: OSTI; NTIS; GPO Dep. 

Candidate heat exchanger materials tested in the Low Mass 
Flow Train at the Coal-Fired Flow Facility (CFFF) at Tullahoma, 
TN, were analyzed to evaluate their corrosion performances. Tube 
specimens obtained at each foot of the 14-ft-long U-bend tubes 
were analyzed for corrosion-scale morphologies, scale thicknesses, 
and internal penetration depths. Results developed on 1,500- and 
2,000-h exposed specimens were correlated with exposure temper- 
ature. In addition, deposit materials collected at several locations in 
the CFFF were analyzed in detail to characterize the chemical and 
physical properties of the deposits and their influence on corrosion 
performance of tube materials. 


15611 (DOE/PC/90297-T6) Impact of nonequilibrium parti- 
cle temperature considerations on seeded coal combustion 
plasma properties: Final report. Oni, A.A. Morgan State Univ., 
Baltimore, MD (United States). School of Engineering. 8 Nov 1993. 
112p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG22-90PC90297. Order Number DE94008683. 
Source: OSTI; NTIS; GPO Dep. 

Magnetohydrodynamic (MHD) power generation has drawn con- 
siderable attention over the past decade due to its higher efficiency 
and lower emission, compared to conventional power generation. 
However, while most of the research work is experimental in na- 
ture, full-scale simulations and modeling of directly coal-fired MHD 
power generation are relatively limited. Furthermore, models have 
generally not incorporated the existence of known temperature dif- 
ferences between entrained particles and generator-bound coal 
combustion gases, and the impact of such existence on perfor- 
mance and power generation. The objective of the present 
research work is to obtain quantitative predictions on particle- 
plasma interactions and the impact of particle-plasma temperature 
differences on MHD channel performance evaluations. Results from 
this effort should ultimately lead to a better understanding of the 
physical, chemical and electrical behaviors of particle-laden plasma 
inside a coal-fired linear MHD channel. Due to limitations with 
MHD diagnostic techniques, uncertainties with the particle proper- 
ties in a typical MHD environment is unavoidable. However, some 
available experimental data from DOE/PETC and other sources 
were utilized to indirectly support our current research work. 
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15612 System and method to improve the power output and 
longetivity of a radioisotope thermoelectric generator. Mowery, 
A.L. Jr. To Dept. of Energy. 1992. Filed date 20 Apr 1992. U.S. 
Patent Application 7-870,856. 14p. Sponsored by USDOE, Wash- 
ington, DC (United States). Order Number DE94010139. Source: 
OSTI; NTIS; GPO Dep. 

By using the helium generated by the alpha emissions of a ther- 
moelectric generator during space travel for cooling the thermal 
degradation of the thermoelectric generator can be slowed. Slow- 
ing degradation allows missions to be longer with little additional 
expense or payload. 


3004 Thermionic Converters 


15613 (DOE/SF/19645—-T4) High temperature materials 
technology research for advanced thermionic systems: Quar- 
terly progress report, October 1, 1993-December 31, 1993. 
Zee, R.H.; Rose, M.F. Auburn Univ., AL (United States). [1993]. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG03-93SF19645. Order Number DE94008444. Source: 
OSTI; NTIS; GPO Dep. 

The effort was concentrated on two aspects of modeling of de- 
formation in refractory alloy single crystals: deformation map in a 
tube with a [111] axial orientation and creep retardation due to so- 
lution strengthening (both effects are important in bec single 
crystalline refractory alloys for high temperature emitters). Lattice 
misfit parameters are given between tungsten and 3 solutes (Re, 
Nb, Hf). 3 figs, 10 refs, 1 tab. 


3005 Fuel Cells 
Refer also to citation(s) 15510, 15828, 16060 


15614 (DOE/METC—94/1006) Fuel cells: A handbook (Revi- 
sion 3). Hirschenhofer, J.H.; Stauffer, D.B.; Engleman, R.R. 
Gilber/Commonwealth, Inc., Reading, PA (United States). Jan 
1994. 170p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC01-88FE61684. Order Number 
DE94004072. Source: OSTI; NTIS; GPO Dep. 

Fuel cells are electrochemical devices that convert the chemical 
energy of reaction directly into electrical energy. In a typical fuel 
cell, gaseous fuels are fed continuously to the anode (negative 
electrode) compartment and an oxidant (i.e., oxygen from air) is 
fed continuously to the cathode (positive electrode) compartment; 
the electrochemical reactions take place at the electrodes to pro- 
duce an electric current. A fuel cell, although having similar 
components and several characteristics, differs from a typical bat- 
tery in several respects. The battery is an energy storage device, 
that is, the maximum energy that is available is determined by the 
amount of chemical reactant stored within the battery itself. Thus, 
the battery will cease to produce electrical energy when the chemi- 
cal reactants are consumed (i.e., discharged). In a secondary 
battery, the reactants are regenerated by recharging, which in- 
volves putting energy into the battery from an external source. The 
fuel cell, on the other hand, is an energy conversion device which 
theoretically has the capability of producing electrical energy for as 
long as the fuel and oxidant are supplied to the electrodes. In real- 
ity, degradation or malfunction of components limits the practical 
operating life of fuel cells. 


15615 (ECN-R-93-027) The corrosion mechanism of nickel 
in molten carbonate. Ament, P.C.H. Netherlands Energy Re- 
search Foundation (ECN), Petten (Netherlands). Dec 1993. 116p. 
Order Number DE94753896. Source: OSTI; NTIS; Available from 
the library of the Netherlands Energy Research Foundation (ECN), 
P.O. Box 1, 1755 ZG Petten (Netherlands). 

This report has been made as an assignment of the Materials 
Science Study at the Delft University of Technology, and was per- 
formed at the Netherlands Energy Research Foundation in Petten, 
Netherlands. 

The results of impedance measurements on gold and nickel 
electrodes in molten carbonate at a temperature of 650°C under 
different gas compositions are presented. A corrosion mechanism 
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of nickel is proposed on the basis of these measurements. For the 
nickel metal six regions are investigated: the cathodic carbonate 
decomposition, the hydrogen oxidation at the electrode, the passi- 
vation of nickel, the dissolution of nickel through the passive layer, 
the passive state, the Ni**/Ni®*+ oxidation and the anodic decompo- 
sition of carbonate. First, measurements were performed at a gold 
electrode to study the hydrogen oxidation mechanism under condi- 
tions without complicating factors as passivation, etc. Next, the 
hydrogen oxidation mechanism at the nickel electrode is described. 
73 figs., 6 tabs., 1 appendix, 22 refs. 
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Refer also to citation(s) 14991, 15001, 16891, 17637 


15616 (AUC-IBT-R-9312) Vertical temperature gradients in 
rooms with convective air flow. Overby, H. Aalborg Universitets- 
center (Denmark). Inst. for Bygningsteknik. Apr 1993. 142p. (in 
Danish). Order Number DE94756729. Source: OSTI; NTIS. 

This project deals with measuring and calculation of vertical tem- 
perature gradients in radiator heated rooms and measuring of 
similar vertical gradients in rooms ventilated by displacement 
ventilation. The project focuses on experimental and theoretical ex- 
amination of the thermal inhomogeneity of the room air including 
construction and implementation of a two-zone room model in the 
dynamic simulation programme Suncode. In non mechanically ven- 
tilated rooms with radiator heating and in rooms with displacement 
ventilation the most distinct temperature gradient is the vertical 
one. The air temperature differences between floor and ceiling are 
primarily a result of air movements along the internal boundaries 
and above heat sources. These air movements arise on account of 
the temperature differences between the room air and the surfaces 
e.g. on account of heat loss through surfaces towards the sur- 
roundings. A two-zone model for calculation of the air temperatures 
in a upper and in a lower room zone has been worked out. The 
energy transport between the two air nodes is described in the 
light of the free convection in the room. For description of the long 
waved radiation is used a simplified model which does not need a 
geometric description of the room. The model for calculation of the 
radiant interchange in the room is built upon the idea that each 
surface radiates to a fictitious surface which has an area, emissiv- 
ity, and temperature causing almost the same heat transfer from 
the surface as the real multi-surface case. The above-mentioned 
models are implemented into the dynamic simulation programme 
Suncode. Comparison of the calculated and the measured air 
temperatures shows good agreement, with the calculated air tem- 
perature difference between the upper and the lower zone a little 
less than the measured air temperature difference. Therefore in the 
future it is possible to improve thermal programmes with calculation 
of the vertical temperature gradients. (EG) (30 refs.) 


15617 (DOE/CE/23810-18) Miscibility of lubricants with re- 
frigerants: Final report. Pate, M.B. (lowa State Univ. of Science 
and Technology, Ames, IA (United States). Dept. of Mechanical 
Engineering); Zoz, S.C.; Berkenbosch, L.J. Air-Conditioning and 
Refrigeration Technology Inst., Inc., Arlington, VA (United States); 
lowa State Univ. of Science and Technology, Ames, IA (United 
States). Dept. of Mechanical Engineering. Jul 1993. 255p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-91CE23810. ARTI MCLR Project 650-50300. Order Number 
DE94009583. Source: OSTI; NTIS; GPO Dep. 

Miscibility data have been obtained for a variety of non-CFC re- 
frigerants and their potential lubricants. Ten different refrigerants 
and fourteen (14) lubricants were investigated. Experiments were 
performed in two phases: Phase 1 focused on performing screen- 
ing tests for miscibility using refrigerant concentrations of 10, 50 
and 95% and Phase 2 consisted of obtained further refrigerant 
concentrations of 20, 35, 65, 80, and 90%. The complete data set 
is presented herein. The miscibility tests were performed in a test 
facility consisting of a series of miniature test cells submerged in a 
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constant temperature bath. The bath temperature can be precisely 
controlled over a temperature range of —50 C to 90 C (-58 F to 
194 F). The test cells are constructed to allow for complete visibil- 
ity of lubricant-refrigerant mixtures under all test conditions. Each 
of the refrigerants tested are miscible with at least one of the 
lubricants, with the exception of R-143a, which exhibits partial mis- 
cibility with each of the lubricants. 


15618 (DOE/CE/23810-33) Materials Compatibility and Lu- 
bricants Research on CFC-refrigerant substitutes: Quarterly 
MCLR program technical progress report, 1 October 1993-31 
December 1993. Szymurski, S.R.; Hourahan, G.C.; Godwin, D.S. 
Air-Conditioning and Refrigeration Technology Inst., Inc., Arlington, 
VA (United States). Jan 1994. 47p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG02-91CE23810. 
Order Number DE94009081. Source: OSTI; NTIS; GPO Dep. 

The Materials Compatibility and Lubricants Research (MCLR) 
program supports critical research to accelerate the introduction of 
CFC and HCFC refrigerant substitutes. The MCLR program 
addresses refrigerant and lubricant properties and materials com- 
patibility. The primary elements of the work include data collection 
and dissemination, materials compatibility testing, and methods 
development. The work is guided by an Advisory Committee con- 
sisting of technical experts from the refrigeration and 
air-conditioning industry and government agencies. The AirCondi- 
tioning and Refrigeration Technology Institute, Inc., (ARTI) manages 
and contracts multiple research projects and a data collection and 
dissemination effort. Detailed results from these projects are re- 
ported in technical reports prepared by each subcontractor. 


15619 (DTH-LV-MEDD-242) Insulating shutters with granu- 
jar silica aerogel. Schultz, J.M. Danmarks Tekniske Hoejskole, 
Lyngby (Denmark). Lab. for Varmeisolering. Nov 1993. 42p. Con- 
tract EM-1213-701-01-02; Contract EM-1213/87-1. Order Number 
DE94756758. Source: OSTI; NTIS. 

EFP-87. 

Prototypes of insulating shutters for seasonal use have been de- 
veloped at the Thermal Insulation Laboratory based upon acrylic 
rib-plates filled with granular silica aerogel (BASF, diameter 1-8 
mm). The design has been chosen as an optimization of the net 
heat loss coefficient with respect to thermal bridge effects and 
solar transmittance. Shutters positioned inside of a normal double- 
pane window have been tested under real weather conditions. 
UA-values for the window and the window with shutter are mea- 
sured to be 3.1 W/K and 1.6 W/K respectively. The corresponding 
direct solar transmittance is 0.75 and 0.45 respectively. Three test 
samples have been mounted on the outside of a south facing wall 
for investigation of different shutter designs with respect to settling 
problems of the granular silica aerogel. The three test samples are 
differing in rib distance and degree of sealing against moisture. 
The investigation and documentation were carried out by following 
the evolution of each test specimen and taking photographs at reg- 
ular time intervals. A rib distance of 200 mm seems satisfactory to 
avoid any settling of the material. The sealing of the shutter edges 
is very important as the form of granular silica aerogel used is very 
sensitive to the presence of free water, which makes the silica 
aerogel turn white and degenerate to a white powder. However, 
the granular silica aerogel is now available in a surface treated hy- 
drophobic form. (au) (102 refs.) 


15620 (DTH-LV-MEDD-243) Short time determination of 
the heat dynamics of buildings. Energiministeriets Forskn- 
ingsprogram. Energianvendelse i bygninger, Energiministeriets 
Forskningsprogram. Energianvendelse i bygninger. Madsen, H. 
(DTH, IMSOR (Denmark)); Schultz, J.M. Danmarks Tekniske Hoe- 
jskole, Lyngby (Denmark). Lab. for Varmeisolering. Nov 1993. 55p. 
Contract EM-1213-603-01-01; Contract EM-1213/86-3. Order Num- 
ber DE94756760. Source: OSTI; NTIS. 

EFP-86. 

Short time determination of the heat dynamics of buildings is a 
useful tool for identifying characteristic thermal parameters such as 
heat loss coefficient and heat accumulation. Also one or several 
time constants are useful in designing an efficient control of the 
heating system can be determined. A new method based on esti- 
mation in continuous time of linear differential equations was used. 
The equations are generated from a lumped parameter model of 





the building. Use of optimised statistical control of the heat input to 
the building was introduced through use of Pseudo Random Binary 
Sequences (PRBS) as well Principal Component Analysis (PCA) 
for creating the most representative air temperature from measure- 
ments at several different positions. The experiments were carried 
out in the Danish PASSYS (Passive Solar Systems) test cells, 
which have a simple geometry, are highly insulated and airtight, 
and are supplied with a large number of air and surface tempera- 
ture sensors. The PRBS-signal controlling the heat input consists 
of two signals designed for each of the expected time constants of 
the test cell, a short time constant related to the heat capacity of 
the indoor air, and a long time constant related to the walls, floor 
and ceiling. The model describing the test cell is a second order 
model with two resistances and two capacities. The identification of 
the parameters is carried out. (AB) (28 refs.) 


15621 (DTH-LV-MEDD~—249) Natural ventilation with heat 
recovery. Energiministeriets Forskningsprogram. Energianvendelse 
i bygninger, Energiministeriets Forskningsprogram. Energianven- 
delse i bygninger. Schultz, J.M. Danmarks Tekniske Hoejskole, 
Lyngby (Denmark). Lab. for Varmeisolering. Dec 1993. 66p. (in 
Danish). Contract EM-1213/88-4. Order Number DE94756724. 
Source: OSTI; NTIS. 

EFP-88. 

The aim of the project "natural ventilation with heat recovery” 
was to investigate the possibilities of utilizing the stack effect 
(caused by the difference between indoor and outdoor tempera- 
ture) for ventilation of dwellings with a certain degree of heat 
recovery on the exhaust air. In this report the theory for calculation 
of the temperature driven pressure difference is treated, as well as 
the theory for calculation of the efficiency of a stack effect heat re- 
covery unit. The theoretical expressions have been implemented in 
a specially developed computer program with the emphasis on the 
simulation of the performance of the heat recovery system. The 
computer program has been used for parameter analyses of the in- 
fluence of temperature difference, duct size and shape, duct length 
and material etc on the recovery efficiency and air flow through the 
system. Based on the results from the parameter analyses, a pro- 
totype of a stack effect driven heat recovery unit was constructed 
and tested at the Thermal Insulation Laboratory (TIL). The unit was 
designed for and installed in a low-energy experimental house on 
the campus, and the air flow and temperature efficiency was mea- 
sured at different indoor to outdoor temperature differences in the 
range 10-30 K. The investigation shows that it is possible to obtain 
satisfactory heat recovery in a stack effect driven system. How- 
ever, for practical use, further knowledge on the air flow patterns in 
the heat recovery unit and further optimization of the system is 
needed. Also, the design of the prototype focused on demonstrat- 
ing and monitoring the principle - a design for general use must 
also address issues as air flow control, draft in the room, conden- 
sation in the unit, installation of the unit and cleaning of the ducts. 
(EG) (106 refs.) 


15622 (DTH-LV-MEDD-—250) Low-energy constructions: 
implementation of experience gained. Energiministeriets Forskn- 
ingsprogram. Energianvendelse i bygninger, Energiministeriets 
Forskningsprogram. Energianvendelse i bygninger. Saxhof, B. Dan- 
marks Tekniske Hoejskole, Lyngby (Denmark). Lab. for 
Varmeisolering. Dec 1993. 48p. (In Danish). Contract EM-1213- 
505-03-01; Contract EM-1213/85-5. Order Number DE94756761. 
Source: OST}; NTIS. 

EFP-85. 

The design of a thermal envelope for low-energy buildings is 
dealt with from the point of view of heat and moisture transfer. The 
report is based on experience gained in Danish low-energy house 
projects, primarily the Hjortekaer projects. Insulation materials and 
methods of avoiding thermal bridges and other weak points in the 
envelope are discussed. 300 - 400 mm insulation in the roof is 
recommended in relation to 200-300 mm wall insulation. Through- 
going cracks should be avoided by using more layers if batts are 
used. Special, efficiently insulated frames and non-metallic spacers 
for windows, and shutters insulated by a thickness of 30mm, can 
significantly reduce heat loss. Tips for achieving an airtight building 
envelope, especially with regard to lead-in of cables, pipes and 
ducts, are given. Painted concrete surfaces, puttered and painted 
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lightweight concrete or rendered and painted brickwork contribute 
to airtightness. Joints between precast panels need sealing and 
cables etc. should be lead through slightly oversize holes (one for 
each) and a sealing mastic should then be applied. Framework 
constructions (often wooden) need and airtight barrier, preferably 
0.2 mm of polyethylene. All joints should be of the squeezed-lap 
type. The polyethylene can be protected by being placed 40 - 50 
mm behind the wall surface and covered by a layer of insulation 
provided that other layers of at least twice the thickness are placed 
on the cold side of the barrier. Lead-ins should have a backstop. At 
designated areas an extra board of plywood or gypsum is screwed 
to the other so that the plastic sheet is squeezed in between. After 
lead-in the sealing mastic can be applied. (AB) (124 refs.) 


15623 (EDF-93-NM-00040) Heat pump modeling. Ranval, 
W.; Rongere, F.X.; Winkelmann, F. Electricite de France (EDF), 92 
- Clamart (France). Dec 1992. 76p. (in French). Order Number 
DE94749211. Source: OSTI; NTIS (US Sales Only). 

In the near future, heat pumps will start to flood the heating mar- 
ket. More generally, a market of systems usable for both heating 
and cooling is beginning to impose itself. This can be achieved by 
vapor-compression cycles, absorption cycles or others. The de- 
tailed models presented here can be applied to heat pumps or 
cooling systems. This report on "heat pump modeling” should be 
very open regarding the diversity of systems and components. As 
for now, it gathers component models usable to build a vapor com- 
pression cycle. - as long as it does not cause major modeling 
problems or numerical troubles, the real behavior of the refrigerant 
was approached by the mean of the Martin and Hou equation of 
state; only pure (single component) refrigerants are examined. 
Nevertheless, the REFPROP database (N.I.S.T.) can be used. 
Moreover it gives the ability of choosing refrigerant mixtures as 
working fluid. - hermetic compressor; heat transfer between com- 
ponents inside the shell are taken into account; pressure losses 
along the fluid path; polytropic and non adiabatic compression. - 
capillary tube as expansion device; homogeneous model consider- 
ing the thermal non-equilibrium between the superheated liquid and 
the saturated vapor within the two-phase flow part; the sound 
speed has been chosen as the critical flow criterion. - heat ex- 
changer model also usable for evaporators and condensers; a 
discretization of the exchanger is needed; the number of elements 
can be dramatically reduced as soon as the locations of flow 
changes are approximately known; temperature evolution can be 
linear or logarithmic. Validation work has to be performed for each 
of the components before running simulations for heat pump cy- 
cles. These components were partly implemented in SPARK, 
Simulation Program Analysis Research Kernel, a simulation envi- 
ronment developed at Lawrence Berkeley Laboratory. They will 
also be part of the model library of CLIM2000. (author). 


15624 (FSEC-CR-664-93) Side-by-side evaluation of a 
stressed-skin insulated-core panel house and a conventional 
stud-frame house: Final report. Rudd, A.; Chandra, S. Florida 
Solar Energy Center, Cape Canaveral, FL (United States). 14 Jan 
1994. 46p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC01-89CE22051. Order Number 
DE94008452. Source: OSTI; NTIS; GPO Dep. 

Side-by-side energy testing and monitoring was conducted on 
two houses in Louisville, KY between January—March 1993. Both 
houses were identical except that one house was constructed with 
conventional US 2 by 4 studs and a truss roof while the other 
house was constructed with stress-skin insulated core panels for 
the walls and second floor ceiling. Air-tightness testing included fan 
pressurization by blower door, hour long tracer tests using sulphur 
hexafluoride, and two-week long time-averaged tests using perfluo- 
rocarbon tracers. An average of all the air-tightness test results 
showed the SSIC panel house to have 22 percent less air infiltra- 
tion than the frame house. Air-tightness testing resulted in a 
recommendation that both houses have a fresh air ventilation sys- 
tem installed to provide 0.35 air changes per hour continuously. 
Thermal insulation quality testing was by infrared imaging. Pres- 
sure differential testing resulted in recommendations to use sealed 
combustion appliances, and to allow for more return air flow from 
closed rooms. This can be accomplished by separate return ducts 
or transfer ducts which simply connect closed rooms to the main 
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body with a short duct. The SSIC house UA was lower in both 
cases. By measurement, co-heating tests showed the SSIC panel 
house total UA to be 12 percent lower than the frame house. 
Short-term energy monitoring was also conducted for the two 
houses. A 17 day period of electric heating and a 14 day period of 
gas furnace heating was evaluated. Monitoring results showed en- 
ergy savings for the panel house to be 12 percent during electric 
heating and 15 percent during gas heating. A comparison of the 
two monitoring periods showed that the lumped efficiency of the 
gas furnace and air distribution system for both houses was close 
to 80 percent. Simple regression models using Typical Meteorologi- 
cal Year weather data gave a preliminary prediction of seasonal 
energy savings between 14 and 20 percent. 


15625 (LBL-34263) Integrated estimation of commercial 
sector end-use load shapes and energy use intensities in the 
PG&E service area. Akbari, H.; Eto, J.; Konopacki, S.; Afzal, A.; 
Heinemeier, K.; Rainer, L. Lawrence Berkeley Lab., CA (United 
States). Dec 1993. 258p. Sponsored by California Inst. for Energy 
Efficiency, Berkeley, CA (United States);California Energy Re- 
sources Conservation and Development Commission, Sacramento, 
CA (United States). DOE Contract AC03-76SF00098. Order Num- 
ber DE94009641. Source: OSTI; NTIS; GPO Dep. 

This project represents a unique research effort to address the 
commercial sector end-use energy forecasting data needs of the 
Pacific Gas and Electric Company (PG&E) and the California En- 
ergy Commission (CEC). The object of the project was to develop 
an updated set of commercial sector end-use energy use intensity 
(EUI) data that has been fully reconciled with measured data. The 
research was conducted in two stages. First, we developed recon- 
ciled electricity end-use EUls and load shapes for each of the 11 
building types in the inland and coastal regions of the PG&E ser- 
vice territory using information collected in 1986. Second, we 
developed procedures to translate these results into a consistent 
set of commercial sector forecasting model inputs recognizing the 
separate modeling conventions used by PG&E and CEC. EUls 
have been developed for: i] commercial building types; up to 10 
end uses; up to 3 fuel types; 2 and 5 subservice territory forecast- 
ing regions (as specified by the PG&E and CEC forecasting 
models, respectively); and up to 2 distinct vintages corresponding 
to the period prior to and immediately following the adoption of the 
first generation of California building and equipment standards. For 
the electricity end uses, 36 sets of daily load shapes have been 
developed representing average weekday, average weekend, and 
peak weekday electricity use for each month of the year by build- 
ing type for both the inland and coastal climate zones. 


15626 (NEI-DK-1439) Vacuum insulation: Explanation. En- 
ergiministeriets Forskningsudvalg for Energianvendelse i bygninger, 
Energiministeriets Forskningsudvalg for Energianvendelse i 
bygninger. Bredsdorff, M. Dansk Teknologisk Inst., Taastrup (Den- 
mark). Energiteknologi. Nov 1993. 26p. (In Danish). Contract 


ENS-1213/91-0006. Order Number DE94756765. Source: OSTI; 
NTIS. 


EFP-91. 

Vacuum insulation is the term applied here for a group of insula- 
tion materials constructed on the the basis of the principle that a 
vacuum between two surfaces increases insulation properties. The 
uses, construction and properties of both transparent and non- 
transparent vacuum insulation materials are described in detail. 
Heat conducting properties can be as low as 0.004 W/mK with an 
inner pressure of 1-10 mbar. Prices are as yet uncertain. Where 
plastic-packed vacuum insulation is used, the permeability of the 
plastic film should remain very low over the whole period of service 
life, and this is not always the case. Black aerogel was found to be 
expensive used as an insulation material and as a vacuum insula- 
tion material and was not considered to be robust in construction. 
Silica powder mixed with fly ash can conduct heat at 0.005 W/mK 
when the mixture is sufficiently homogeneous. Experiments have 
been made with glass film sealing, but the results are mechanically 
weak. U-values of insulation materials consisting of steel plates 
welded along the edges, with glass plates as spacers, can be 0.4 
W/m‘. Vacuum panes and aerogel panes can have U-values for 
the whole window of 0.3 - 0.7 W/m?K (vacuum 10-7 - 10-® bar) 
and 0.68 W/m?K with 40 mbar constant during a period of 3 years, 
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respectively. Gas-filled (atmospheric air, argon or krypton) aerogel 
plates with many small holes filled with one of these gasses can 
have heat conducting properties of 0.028, 0.020 and 0.012 respec- 
tively, but are comparatively expensive. (AB) (20 refs.) 


15627 (NEI-DK-1444) AutoCAD as a graphic interface for 
tsbi3: Working report. Traberg-Borup, S. Statens Byggeforskn- 
ingsinstitut, Hoersholm (Denmark). Afd. for Energi og Indeklima. 
Mar 1993. 38p. (In Danish). Contract ENS-1213/89-12. Order Num- 
ber DE94756771. Source: OSTI; NTIS. 

EFP-89. 

The overall aim is to develope programme modules for a Danish 
integrated computer system for projecting buildings and to ensure 
that Danish programmes are compatible with international systems. 
The programmes to be integrated here were AutoCAD and 
SCRIBE-Models and the simulation programme tsbi3 for the calcu- 
lation of indoor climate conditions, power demand and energy 
consumption in buildings. For the calculation of humidity and tem- 
perature conditions in constructions a certain amount of integration 
is carried out with the MATCH programme (Moisture And Tempera- 
ture calculations for Constructions of Hygroscopic materials). The 
activities embodied in the pilot projects are described in this work- 
ing report in addition to individual computer programmes and 
prototypes, and examples and diagrams are presented. The pro- 
grammes described deal with handling design elements in relation 
to AutoCAD designs, and the formatting of a building’s data from 
AutoCAD to tsbi3 format. (AB) 


15628 (NEI-DK-1445) Computer-tools for calculating quan- 
tities, energy and humidity: Working report. Traberg-Borup, S. 
Statens Byggeforskningsinstitut, Hoersholm (Denmark). Afd. for 
Energi og Indeklima. Mar 1993. 39p. (In Danish). Contract ENS- 
1213/89-12. Order Number DE94756770. Source: OSTI; NTIS. 

EFP-89. 

The overall aim is to develope programme modules for a Danish 
integrated computer system for projecting buildings and to ensure 
that Danish programmes are compatible with international systems. 
The programmes to be integrated here were AutoCAD and 
SCRIBE-models and the simulation programme tsbi3 for the calcu- 
lation of indoor climate conditions, power demand and energy 
consumption in buildings. For the calculation of humidity and tem- 
perature conditions in constructions a certain amount of integration 
is carried out with the MATCH programme (Moisture And Tempera- 
ture calculations for Constructions of Hygroscopic materials). The 
activities embodied in the pilot projects are described in this work- 
ing report in addition to the individual computer programmes and 
prototypes, and examples and diagrams are presented. The pro- 
grammes included are a geometry programme for the calculation of 
areas, lengths and volumes, a programme for the calculation of 
heat losses in buildings and for moisture in constructions with 
stable humidity and temperature conditions and a program for cal- 
culating energy consumption in small houses. (AB) 


15629 (NEI-DK-1463) Determination of olf-values for mate- 
rials used in buildings: Final report for the Pilot project. 
Knudsen, H.N.; Clausen, G.; Fanger, P.O. Danmarks Tekniske 
Hoejskole, Lyngby (Denmark). Lab. for Varme- og Klimateknik. Jan 
1994. 36p. (In Danish). Contract EM-1213/88-3. Order Number 
DE94756745. Source: OSTI; NTIS. 

EFP-88. 

The purpose of this pilot project has been to develop a method 
to quantify the sensory emission rates (olf/m*) for materials used in 
building interiors. In future a compilation of sensory emission rates 
for the most typical building materials, furniture, carpeting etc. 
should be desirable, just as the existing data compilation for air 
conditioning U values. The proposed method consists in measure- 
ments in two full-scale chambers of 10301 volume and some small 
glass vessels, used to establish concentration equilibrium. Materi- 
als like rubber, chip board, carpet, have been tested in various 
ventilation conditions and air quality (in decipols) was estimated by 
an 11 people strong trained panel. Air age affects considerably hu- 
man air quality perception. Tests were carried out for 3 different air 
ages. The recommended air flow rate was 0.9V/s. (EG) (19 refs.) 


15630 


(NEI-DK-1785) The cooperative housing society 
Vaarst Vestervang - green building. PlanEnergi S/| (Denmark). 





Oct 1993. 58p. (In Danish). Contract ENS-51181-91.0018. Order 
Number DE94756728. Source: OSTI; NTIS. 

Vaarst Vestervang (Denmark) comprises 16 villas and 1 commu- 
nal building. The complex was designed by the inhabitants 
themselves with the aim of polluting the environment as little as 
possible. The land area constitutes 69.000 square meters where it 
is possible to grass animals. The document reports a measuring 
programme concerning the overall heat consumption as one of the 
main aims of the inhabitants is to save energy and thus contribute 
to the protection of the environment. The capacity of the solar col- 
lectors predominantly used in the building complex was 235 kWh/ 
m*. Supplementary heating is provided by boilers fired with wood. 
The measuring system is described in detail. Tables show the influ- 
ence of heat transmission losses, ventilation, airing out of rooms, 
the angle of the sun’s rays within the buildings and heating needs 
on energy consumption. Energy consumption data is presented in 
relation to the forms of space and water heating utilized. Daily 
measurements were also taken. The building complex has received 
a prize for environmental quality from the municipality of Aalborg. 
(AB) 


15631 (ORNL/M-3060) 1992 National census for district 
heating, cooling and cogeneration. Oak Ridge National Lab., TN 
(United States). Jul 1993. 78p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO05-840R21400. Order 
Number DE94009796. Source: OSTI; NTIS; GPO Dep. 

District energy systems are a major part of the energy use and 
delivery infrastructure of the United States. With nearly 6,000 
operating systems currently in place, district energy represents ap- 
proximately 800 billion BTU per hour of installed thermal production 
capacity, and provides over 1.1 quadrillion BTU of energy annually 
— about 1.3% of all energy used in the US each year. Delivered 
through more that 20,000 miles of pipe, this energy is used to heat 
and cool almost 12 billion square feet of enclosed space in build- 
ings that serve a diverse range of office, education, health care, 
military, industrial and residential needs. This Census is intended 
to provide a better understanding of the character and extent of 
district heating, cooling and cogeneration in the United States. It 
defines a district energy system as: Any system that provides ther- 
mal energy (steam, hot water, or chilled water) for space heating, 
space cooling, or process uses from a central plant, and that dis- 
tributes the energy to two or more buildings through a network of 
pipes. If electricity is produced, the system is a cogenerating facil- 
ity. The Census was conducted through surveys administered to 
the memberships of eleven national associations and agencies that 
collectively represent the great majority of the nation’s district en- 
ergy system operators. Responses received from these surveys 
account for about 11% of all district systems in the United States. 
Data in this report is organized and presented within six user 
sectors selected to illustrate the significance of district energy in in- 
Stitutional, community and utility settings. Projections estimate the 
full extent of district energy systems in each sector. 


15632 (ORNL/M-3287) A guidebook for insulated low- 
slope roof systems: IEA Annex 19, Low-slope roof systems: 
International Energy Agency Energy Conservation in Buildings 
and Community Systems Programme. Oak Ridge National Lab., 
TN (United States). Feb 1994. 121p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE94008244. Source: OSTI; NTIS; GPO Dep. 
Low-slope roof systems are common on commercial and indus- 
trial buildings and, to a lesser extent, on residential buildings. 
Although insulating materials have nearly always been a compo- 
nent of low-slope roofs, the amount of insulation used has 
increased in the past two decades because of escalation of heating 
and cooling costs and increased awareness of the need for energy 
conservation. As the amount of insulation has increased, the de- 
mand has intensified for design, installation, and maintenance 
information specifically for well-insulated roofs. Existing practices 
for design, installation, and maintenance of insulated roofs have 
evolved from experience. Typically, these practices feature compro- 
mises due to the different properties of materials making up a 
given roof system. Therefore, they should be examined from time 
to time to ensure that they are appropriate as new materials con- 
tinue to enter the market and as the data base on existing systems 
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expands. A primary purpose of this International Energy Agency 
(IEA) study is to assess current roofing insulation practices in the 
context of an accumulating data base on performance. 


15633 (PNL-8809-Vol.1) Robins Air Force Base integrated 
resource assessment: Volume 1: Executive summary. Larson, 
L.L.; Keller, J.M. Pacific Northwest Lab., Richland, WA (United 
States). Mar 1994. 47p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE94009842. Source: OSTI; NTIS; GPO Dep. 

Some of the most difficult problems that a federal site has in re- 
ducing its energy consumption in a cost-effective manner revolve 
around understanding where the energy is being used, and what 
technologies could be employed to decrease the energy use. Many 
large federal sites have one or two meters to track electric energy 
use for several thousand buildings and numerous industrial pro- 
cesses. Even where meters are available on individual buildings or 
family housing units, the meters are not consistently read. When 
the federal energy manager has been able to identify high energy 
users, he or she may not have the background, training, or re- 
sources to determine the most cost-effective options for reducing 
this energy use. This can lead to selection of suboptimal projects 
that prevent the site from achieving the full life-cycle cost savings. 
The U.S. Department of Energy (DOE) Federal Energy Manage- 
ment Program (FEMP), supported by the Pacific Northwest 
Laboratory (PNL), has developed a model program that provides a 
systematic approach to evaluating energy opportunities that (1) 
identifies the building groups and end uses that use the most en- 
ergy (not just have the greatest energy-use intensity), and (2) 
evaluates the numerous options for retrofit or installation of new 
technology that will result in the selection of the most cost-effective 
technologies. In essence, this model program provides the federal 
energy manager with a roadmap to significantly reduce energy use 
in a planned, rational, cost-effective fashion that is not biased by 
the constraints of the typical funding sources available to federal 
sites. The results from this assessment process can easily be 
turned into a five- to ten-year energy management pian that identi- 
fies where to start and how to proceed in order to reach the 
mandated energy consumption targets. 


15634 (PNL-9061) Energy consumption of personal com- 
puter workstations. Szydiowski, R.F.; Chvala, W.D. Jr. Pacific 
Northwest Lab., Richland, WA (United States). Feb 1994. 106p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94008668. Source: 
OSTI; NTIS; GPO Dep. 

The explosive growth of the information age has had a profound 
effect on the appearance of today’s office. Although the telephone 
still remains an important part of the information exchange and 
processing system within an office, other electronic devices are 
now considered required equipment within this environment. This 
office automation equipment includes facsimile machines, 
photocopiers, personal computers, printers, modems, and other pe- 
ripherals. A recent estimate of the installed base indicated that 42 
million personal computers and 7.3 million printers are in place, 
consuming 18.2 billion kKWh/yr-and this installed base is growing 
(Luhn 1992). From a productivity standpoint, it can be argued that 
this equipment greatly improves the efficiency of those working in 
the office. But of primary concern to energy system designers, 
building managers, and electric utilities is the fact that this 
equipment requires electric energy. Although the impact of each in- 
cremental piece of equipment is small, installation of thousands of 
devices per building has resulted in office automation equipment 
becoming the major contributor to electric consumption and de- 
mand growth in commercial buildings. Personal computers and 
associated equipment are the dominant part of office automation 
equipment. In some cases, this electric demand growth has 
caused office buildings electric and cooling systems to overload. 


15635 (PNL-—9065-Vol.2) Fort Irwin Integrated Resource As- 
sessment: Volume 2, Baseline detail. Richman, E.E.; Keller, 
J.M.; Dittmer, A.L.; Hadley, D.L. Pacific Northwest Lab., Richland, 
WA (United States). Jan 1994. 74p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE94008669. Source: OSTI; NTIS; GPO Dep. 
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This report documents the assessment of baseline energy use at 
Fort Irwin, a US Army Forces Command facility near Barstow, Cali- 
fornia. It is a companion report to Volume 1, Executive Summary, 
and Volume 3, Integrated Resource Assessment. The US Army 
Forces Command (FORSCOM) has tasked the US Department of 
Energy (DOE) Federal Energy Management Program (FEMP), sup- 
ported by the Pacific Northwest Laboratory (PNL), to identify, 
evaluate, and assist in acquiring all cost-effective energy projects 
at Fort Irwin. This is part of a model program that PNL has de- 
signed to support energy-use decisions in the federal sector. This 
program (1) identifies and evaluates all cost-effective energy pro- 
jects; (2) develops a schedule at each installation for project 
acquisition considering project type, size, timing, and capital re- 
quirements, as well as energy and dollar savings; and (3) targets 
100% of the financing required to implement energy efficiency pro- 
jects. PNL applied this model program to Fort Irwin. This analysis 
examines the characteristics of electric, propane gas, and vehicle 
fuel use for a typical operating year. It records energy-use intensi- 
ties for the facilities at Fort Irwin by building type and energy end 
use. It also breaks down building energy consumption by fuel type, 
energy end use, and building type. A complete energy consump- 
tion reconciliation is presented that accounts for all energy use 
among buildings, utilities, and applicable losses. 


15636 (PNL-9400) Technical support document for 
proposed 1994 revision of the MEC thermal envelope require- 
ments. Conner, C.C.; Lucas, R.G. Pacific Northwest Lab.., 
Richland, WA (United States). Mar 1994. 109p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE94009637. Source: OSTI; NTIS; 
GPO Dep. 

This report documents the development of the proposed revision 
of the Council of American Building Officials’ (CABO) 1994 supple- 
ment to the 1993 Model Energy Code (MEC) building thermal 
envelope requirements for maximum component Up-value. The 
1994 amendments to the 1993 MEC were established in last year’s 
code change cycle and did not change the envelope requirements. 
The research underlying the proposed MEC revision was conducted 
by Pacific Northwest Laboratory (PNL) for the US Department of 
Energy (DOE) Building Energy Standards program. The goal of this 
research was to develop revised guidelines based on an objective 
methodology that determines the most cost-effective (least total 
cost) combination of energy conservation measures (ECMs) (insu- 
lation levels and window types) for residential buildings. This 
least-cost set of ECMs was used as a basis for proposing revised 
MEC maximum Up-values (thermal transmittances). ECMs include 
window types (for example, double-pane vinyl) and insulation levels 
(for example, R-19) for ceilings, walls, and floors. 


15637 (SP-93-03) Transfer of pollutants in rotary air-to-air 
heat exchangers - a literary survey/state of the art review. 
Ruud, S.H. Swedish National Testing and Research Inst., Boraas 
(Sweden). 1993. 40p. (In Swedish). Order Number DE94756502. 
Source: OSTI; NTIS 

Several studies discuss the transfer of pollutants in rotary air-to- 
air heat exchangers. In some cases a very high, whereas in other 
cases only a very low transfer has been reported. In this present 
work many of these studies have been reviewed and attempts 
have been made to explain the different results. One important 
conclusion is that if a rotary air-to-air heat exchanger is properly 
constructed, installed and maintained, then there is almost zero 
transfer of particle bound pollutants (including air-borne bacteria 
and fungi). However, many rotary air-to-air exchangers are not 
properly installed. The most common fault is that the fans have 
been mounted in such a way that the pressure conditions cause 
leakage of exhaust air into the supply air. The degree of uncon- 
trolled transfer of ‘polluted’ exhaust air can in these cases be of 
the order of 50%, or even higher. Another conclusion is that there 
is a medium to high degree of transfer for a range of gaseous pol- 
lutants (especially when hygroscopic rotor materials are used). This 
transfer, through adsorption/desorption on the rotor matrix, is very 
complex and dependent on many variables. It can therefore not be 
simulated with any specific ‘tracer gas’ and standard test condition. 
On the other hand, the level of these gaseous pollutants is nor- 
mally so low in indoor air, that even a very high degree of transfer 
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should not cause an unacceptable indoor air quality supposing that 
smoking is not permitted. Even though some of the reviewed 
reports are fairly comprehensive, no one has simultaneously mea- 
sured all parameters of interest. This report therefore proposes a 
state of the art project that includes both a survey on how rotary 
air-to-air heat exchangers are normally installed and a very com- 
prehensive measurement programme on a selected number of 
representative installations. All parameters of interest should then 
be measured simultaneously. 20 refs, 1 fig, 1 tab 


15638 (WHC-SA-1873) Structural assessment of roof 
decking using visual inspection methods. Giller, R.A.; McCoy, 
R.M.; Wagenbiast, G.R. Westinghouse Hanford Co., Richland, WA 
(United States). Oct 1993. 12p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-87RL10930. 
(CONF-9310102-45: 4. energy natural phenomena hazards mitiga- 
tion conference, Atlanta, GA (United States), 19-22 Oct 1993). 
Order Number DE94009612. Source: OSTI; NTIS; INIS; GPO Dep. 

The Hanford Site has approximately 1,100 buildings, some of 
which date back to the early 1940s. The roof on these buildings 
provides a weather resisting cover as well as the load resisting 
structure. Past experience has been that these roof structures may 
have structural modifications, the weather resisting membrane may 
have been replaced several times, and the members may experi- 
ence some type of material degradation. This material degradation 
has progressed to cause the collapse of some roof deck members. 
The intent of the Hanford Site Central Engineering roof assessment 
effort is to provide an expedient structural assessment of the large 
number of buildings at the Hanford Site. This assessment is made 
by qualified structural inspectors following the “Preliminary Assess- 
ment’ procedures given in the American Society of Civil Engineers 
(ASCE) Standard ASCE 11-90. This roof assessment effort does 
not provide a total qualification of the roof for the design or in-place 
loads. This inspection does provide a reasonable estimate of the 
roof loading capacity to determine if personnel access restrictions 
are needed. A document search and a visual walkdown inspection 
provide the initial screening to identify modifications and compo- 
nents having questionable structural integrity. The structural 
assessment consists of baseline dead and live load stress calcula- 
tions of all roofing components based on original design material 
strengths. The results of these assessments are documented in a 
final report which is retrievable form that future inspections will 
have comparative information. 


3202 Transportation 
Refer also to citation(s) 15580, 15584, 15673, 15683, 15684 


15639 (CONF-9406105—-1) Experimental study of a liquid 
over-feeding mobile air conditioning system. Mei, V.C. (Oak 
Ridge National Lab., TN (United States)); Chen, F.C.; Sullivan, R. 
Oak Ridge National Lab., TN (United States). [1994]. 13p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From 1994 American Society of Heating, Re- 
frigerating, and Air Conditioning Engineers (ASHRAE) summer 
meeting; Orlando, FL (United States); 25-29 Jun 1994. Order Num- 
ber DE94006564. Source: OSTI; NTIS; GPO Dep. 

Air conditioning systems usually use only 85% of the evaporator 
coils. The other 15% or so is used to superheat the refrigerant so 
that the compressor will be protected from liquid slugging. This 
practice results in excessive evaporator volume. In mobile air con- 
ditioning (MAC) systems where the space available for the 
evaporator is limited, the evaporator should be used fully to reach 
maximum evaporator efficiency. This study reports on the design 
and testing of a novel liquid overfeeding (LOF) MAC system that 
can use 100% of the evaporator effectively. A LOF system is de- 
signed so that not all the liquid refrigerant is evaporated in the 
evaporator. The excess low-pressure liquid flows into an 
accumulator-heat exchanger where it is boiled off by the warm, 
high-pressure liquid leaving the condenser. This design not only al- 
lows 100% use of the evaporator, but also reduces the system 
power consumption (per unit mass flow) and improves compressor 
reliability. Test results for the LOF MAC, compared with thermal ex- 
pansion valve and metering valve MAC systems, indicated an 





increase of 20% in system cooling capacity and coefficient of per- 
formance (COP) at a compressor speed of 2020 revolutions per 
minute (RPM). Because the LOF system is easy to implement, this 
design is expected to increase the cost of MAC systems only 
marginally. 


15640 (UCRL-CR-116829) ER-20037 LLNL __ eternal 
pathfinder wing spar design study report. Lawrence Livermore 
National Lab., CA (United States); EDO Corp., Salt Lake City, UT 
(United States). Fiber Science Div. Mar 1994. 31p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE94010064. Source: OSTI; NTIS; GPO 
Dep. 

This document outlines the results of a design study performed 
by EDO-FSD on the LLNL Eternal Pathfinder Wing Spar/Fuel Tank. 
The main focus of the design study was the weight minimization of 
the composite wail of the mid span spar section of the aircraft. The 
torque, shear, moment and pressure loading requirements, as well 
as LLNL's preliminary drawings, were used to develop a reduced 
weight mid-span spar design. The design study also encompassed 
details such as the pressure bulkheads, wing rod connectors, and 
attachment flanges. 


15641 (UCRL-ID—114862) PulseSoar. Carter, P.; Peglow, S. 
Lawrence Livermore National Lab., CA (United States). 21 
Jul 1992. 36p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94009465. Source: OSTI; NTIS; GPO Dep. 

This paper is an introduction to the PulseSoar concept. Puls- 
eSoar is a hypervelocity airplane that uses existing airport facilities 
and current technologies to fly at the very edge of space. It will be 
shown that PulseSoar can fly between any two points on the globe 
in less than two hours with fuel efficiency exceeding current state 
of the art commercial airliners. In addition, it will be shown that 
PulseSoar avoids environmental issues concerning the ozone layer 
and sonic booms because of its unique flight profile. All of this can 
be achieved with current technology. PulseSoar does not require 
the development of enabling technology. It is a concept which can 
be demonstrated today. The importance of this idea goes beyond 
the technical significance’s of PulseSoar in terms of feasibility and 
performance. PulseSoar could provide a crucial economic advan- 
tage to America’s largest export market: commercial aircraft. 
PulseSoar is a breakthrough concept for addressing the emerging 
markets of long range and high speed aircraft. Application of Puls- 
eSoar to commercial transport could provide the US Aerospace 
industry a substantial lead in offering high speed/long range aircraft 
to the world’s airlines. The rapid emergence of a US developed 
high speed aircraft could also be important to our competitiveness 
in the Pacific Rim and South American economies. A quick and in- 
expensive demonstration vehicle is proposed to bang the concept 
to reality within two years. This discussion will address all the ma- 
jor technical subjects encompassed by PulseSoar and identifies 
several near-term, and low risk, applications which may be further 
explored with the initial demonstration vehicle. What is PulseSoar? 
PulseSoar could enable high speed, high altitude and long range 
flight without many of the difficulties encountered by traditional hy- 
personic vehicles. 
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Refer also to citation(s) 14785, 14960, 15077, 15519, 15664, 
15672, 15691, 15848, 16063, 16095, 16163, 16167, 16203, 16496, 
17416 


15642 (ANL/ES/CP-80965) Technological and economic 
potential of poly(lactic acid) and lactic acid derivatives. Datta, 
R.; Tsai, S.P.; Bonsignore, P.; Moon, S.H.; Frank, J.R. Argonne 
National Lab., IL (United States). [1993]. 18p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-931016-1: 8. international trade fair for 
biotechnology: research, equipment, production, agriculture, envi- 
ronment, food & health, Hannover (Germany), 19-21 Oct 1993). 
Order Number DE94001457. Source: OSTI; NTIS; GPO Dep. 
Lactic acid has been an intermediate-volume specialty chemical 
(world production ~40,000 tons/yr) used in a wide range of food 
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processing and industrial applications. lactic acid h,as the potential 
of becoming a very large volume, commodity-chemical intermediate 
produced from renewable carbohydrates for use as feedstocks for 
biodegradable polymers, oxygenated chemicals, plant growth regu- 
lators, environmentally friendly “green” solvents, and specially 
chemical intermediates. In the past, efficient and economical tech- 
nologies for the recovery and purification of lactic acid from crude 
fermentation broths and the conversion of tactic acid to the chemi- 
cal or polymer intermediates had been the key technology 
impediments and main process cost centers. The development and 
deployment of novel separations technologies, such as electrodial- 
ysis (ED) with bipolar membranes, extractive distillations integrated 
with fermentation, and chemical conversion, can enable low-cost 
production with continuous processes in large-scale operations. The 
use of bipolar ED can virtually eliminate the salt or gypsum waste 
produced in the current lactic acid processes. In this paper, the re- 
cent technical advances in tactic and polylactic acid processes are 
discussed. The economic potential and manufacturing cost esti- 
mates of several products and process options are presented. The 
technical accomplishments at Argonne National Laboratory (ANL) 
and the future directions of this program at ANL are discussed. 


15643 (ANL/ES/CP-81851) Hydrogen sulfide waste treat- 
ment by microwave plasma-chemistry. Harkness, J.B.L.; Doctor, 
R.D. Argonne National Lab., IL (United States). Mar 1994. 21p. 
Sponsored by USDOE, Washington, DC (United States);Gas 
Research Inst., Chicago, IL (United States). DOE Contract W- 
31109-ENG-38. (CONF-940433—1: Spring meeting of the American 
Institute of Chemical Engineers, Atlanta, GA (United States), 17-21 
Apr 1994). Order Number DE94009733. Source: OSTI; NTIS; GPO 
Dep. 

A waste-treatment process that recovers both hydrogen and sul- 
fur from industrial acid-gas waste streams is being developed to 
replace the Claus technology, which recovers only sulfur. The pro- 
posed process is derived from research reported in the Soviet 
technical literature and uses microwave (or radio-frequency) energy 
to initiate plasma-chemical reactions that dissociate hydrogen sul- 
fide into elemental hydrogen and sulfur. This process has several 
advantages over the current Claus-plus-tail-gas-cleanup technol- 
ogy, which burns the hydrogen to water. The primary advantage of 
the proposal process is its potential for recovering and recycling 
hydrogen more cheaply than the direct production of hydrogen. 
Since unconverted hydrogen sulfide is recycled to the plasma reac- 
tor, the plasma-chemical process has the potential for sulfur 
recoveries in excess of 99% without the additional complexity of 
the tail-gas-cleanup processes associated with the Claus technol- 
ogy. There may also be some environmental advantages to the 
plasma-chemical process, because the process purge stream 
would primarily be the carbon dioxide and water contained in the 
acid-gas waste stream. Laboratory experiments with pure hydrogen 
sulfide have demonstrated the ability of the process to operate at 
or above atmospheric pressure with an acceptable hydrogen sul- 
fide dissociation energy. Experiments with a wide range of acid-gas 
compositions have demonstrated that carbon dioxide and water are 
compatible with the plasma-chemical dissociation process and that 
they do not appear to create new waste-treatment problems. How- 
ever, carbon dioxide does have negative impacts on the overall 
process. First, it decreases the hydrogen production, and second, 
it increases the hydrogen sulfide dissociation energy. 


15644 (ANL/OTM/CR-5) Wear-resisting oxide films for 
900°C: Final report. Peterson, M.B. (Wear Sciences Corp., Arnold, 
MD (United States)); Li, S.Z.; Murray, S.F. Argonne National Lab., 
IL (United States). Mar 1994. 56p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. Order 
Number DE94010093. Source: OSTI; NTIS; GPO Dep. 

For the past 50 years, temperatures in advanced heat engines 
have been increasing. New-generating engines will require lubri- 
cants for 1,000 C and higher. One of the most critical applications 
is the regenerator seals on the automotive gas turbine. In this seal, 
a metal plate slides against a porous ceramic surface for several 
thousand hours at speeds on the order of 10 cm/sec. For long- 
term usage above 900 C it will probably be necessary to use oxide 
lubricants. If effective ones can be found, then a simple solution 
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would be available for an application like the regenerator seal: fab- 
ricate it with an alloy which forms a lubricating oxide. The objective 
of this study was to explore this concept for the regenerator seal. A 
study was conducted to develop low-friction, wear-resistant sur- 
faces on high-temperature alloys for the temperature range 26 C to 
900 C. The approach investigated consisted of modifying the natu- 
rally occurring oxide film in order to improve its tribological 
properties. Improvement was needed at low temperatures where 
the oxide film, previously formed at high-temperature, spalls due to 
stresses induced by sliding. Experiments with titanium, tungsten, 
and tantalum additions showed a beneficial effect when added to 
nickel and nickel alloys. Low friction was maintained down to 100 
C from 900 C. For unalloyed nickel friction and surface damage 
increased at 400 C to 500 C. Other approaches proved less suc- 
cessful and require further study. 


15645 (BNL-60174) Increased use of reject heat from elec- 
tric generation. Leigh, R.W. (Leigh (Richard W.), New York, NY 
(United States)); Piraino, M. Brookhaven National Lab., Upton, NY 
(United States); Leigh (Richard W.), New York, NY (United States); 
Gas Research Inst., Chicago, IL (United States). Feb 1994. 34p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO2-76CH00016. Order Number DE94009076. Source: 
OSTI; NTIS; GPO Dep 

This study aims to determine existing barriers to greater use of 
reject heat by electric power producers, including utilities and co- 
generators. It includes analytical studies of the technical and 
economic issues and a survey of several electric power producers. 
The core analytic findings of the study are that although electric 
utility- based, cogenerated district heating is sometimes cost com- 
petitive with currently common furnaces and boilers, it is not clearly 
less expensive, and is often more expensive. Since market 
penetration by a new technology depends on strong perceived ad- 
vantages, district heating will remain at a disadvantage unless its 
benefits, such as lowered emissions and decreased reliance on 
foreign oil, are given overt financial form through subsidies or tax 
incentives. The central finding from the survey was that electric 
utilities have arrived at the same conclusion by their own routes; 
we present a substantial list of their reasons for not engaging in 
district heating or for not pursuing it more vigorously, and many of 
them can be summarized as the lack of a clear cost advantage for 
district heat. We also note that small-scale district heating systems, 
based on diese] generators and located near the thermal load cen- 
ter, show very clear cost advantages over individual furnaces. This 
cost advantage is consistent with the explosive growth currently 
observed in private cogeneration systems. 


15646 (DOE/ID/12691—-T6) On-line chemical composition 
analyzer development: Phase 3, Final report. Moore, C.F.; Gar- 
rison, A.A.; Roberts, M.J. Tennessee Univ., Knoxville, TN (United 
States). Sep 1993. 61p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC02-881D12691. Order Number 
DE94010182. Source: OSTI; NTIS; GPO Dep. 

Energy consumed in distillation processes in the United States 
represents nearly 3% of total national energy consumption. Effec- 
tive control of distillation columns would result in a reduction in the 
national energy consumption of 0.3%. Real-time control based on 
mixture composition could achieve these savings. However, the 
major distillation processes represent diverse applications and at 
present there does not exist a proven on-line chemical composition 
sensor technology to control these diverse processes in real time. 
This report presents a summary of the findings of the third phase 
of a three-phase effort undertaken to develop an on-line real-time 
measurement and control system utilizing Raman spectroscopy. A 
prototype instrument system has been constructed utilizing a 
Perkin Elmer 1700 Spectrometer, diode pumped YAG laser, pro- 
cess sample cell, and personal computer. This system has been 
successfully tested on a distillation process at Eastman Chemical 
Company to establish its performance. Also, continued application 
development was undertaken during this phase of the program. 


15647 (DOE/ID/13132-T1) Improved electroacoustic dewa- 
tering (EAD) belt press for food products: Phase 3, Technical 
progress report. Battelle, Columbus, OH (United States). Feb 
1994. 39p. Sponsored by USDOE, Washington, DC (United 
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States). DOE Contract FC07-911D13132. 
DE94007013. Source: OSTI; NTIS; GPO Dep. 
Battelle’s electroacoustic dewatering (EAD) process improves the 
performance of mechanical dewatering processes for several food 
products (such as corn fiber) by superimposing electric and ultra- 
sonic fields. EAD has the potential to save 0.027 to 0.035 quad/yr 
energy by 1995 in the food processing industry, which consumed 
0.15 to 0.18 quad in 1986. This report covers Phase Ill for demon- 
strating the EAD prototype on corn wet milling products (corn fiber 
and gluten); only Task 1 (prototype preparation and planning) was 
completed. EAD performance was examined in the laboratory; 
availability of a test site was examined. The single-roll, postdewa- 
tering EAD belt press prototype can accept material predewatered 
by a screw press, centrifuge, or any other mechanical dewatering 
device. The two-belt system, utilizing a copper-polymer cathode 
belt, performed as well as the three-belt system used in Phase Il. 


Order Number 


15648 (DOE/MC/29107-94/C0331) Design for application of 
the DETOXS” wet oxidation process to mixed wastes. Bell, 
R.A.; Dhooge, P.M. Delphi Research, Inc., Albuquerque, NM 
(United States). [1994]. 13p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC21-92MC29107. (CONF- 
940225-92: Waste management '94, Tucson, AZ (United States), 
27 Feb - 3 mar 1994). Order Number DE94009548. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Conceptual engineering has been performed for application of 
the DETOXS™ wet oxidation process to treatment of specific mixed 
waste types. Chemical compositions, mass balances, energy bal- 
ances, temperatures, pressures, and flows have been used to 
define design parameters for treatment units capable of destroying 
5. Kg per hour of polychlorinated biphenyls and 25. Kg per hour of 
tributyl phosphate. Equipment for the units has been sized and ma- 
terials of construction have been specified. Secondary waste 
streams have been defined. Environmental safety and health is- 
sues in design have been addressed. Capital and operating costs 
have been estimated based on the conceptual designs. 


15649 (DOE/PC/92521-T108) Geochemistry of a reclaimed 
coal siurry impoundment: [Quarterly] technical report, 
September 1, 1993-November 30, 1993. Dreher, G.B.; Roy, 
W.R.; Steele, J.D.; Heidari, M. Illinois State Geological Survey, 
Champaign, IL (United States). [1993]. 17p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC22-92PC92521. 
Order Number DE94008402. Source: OSTI; NTIS; GPO Dep. 

The highly alkaline residue from the fluidized-bed combustion 
(FBC) of coal may be an environmentally acceptable material for 
use in neutralizing acid produced by the oxidation of pyrite in coal 
slurry solids (CSS). Previous research indicated that FBC residues 
in mixtures with pyrite-rich CSS neutralized the acid produced by 
or attenuated the oxidation of pyrite in CSS. In the present re- 
search we intend to collect cores of unconsolidated material and 
sample pore gases from a reclaimed coal slurry impoundment. The 
data gathered will provide background information necessary for 
the development of a predictive computer model of the generation 
and migration of acid in a reclaimed coal slurry impoundment. A 
conceptual model for the oxidation of pyrite at near-neutral 
conditions is being developed. This report includes our first approx- 
imation of the model. The model is subject to change. 


15650 (DOE/PC/92521—-T109) LWA demonstration applica- 
tions using Illinois coal gasification slag: Phase 2: Technical 
report, September 1—-November 30, 1993. Choudhry, V. (Praxis 
Engineers, Inc., Milpitas, CA (United States)); Steck, P. Illinois 
Dept. of Energy and Natural Resources, Springfield, IL (United 
States). [1993]. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC22-92PC92521. Order Number 
DE94008403. Source: OSTI; NTIS; GPO Dep. 

The objectives of this program are to demonstrate the feasibility 
of producing ultra-lightweight aggregates (ULWA) from solid 
residues (slag) generated during the gasification of Illinois coals, 
and to test the products as substitutes for conventional aggregates 
produced by pyroprocessing of perlite ores. In Phase 1 of this 
project, Praxis developed a pilotscale production technique and 
produced a large batch of expanded aggregates from an Iilinois 
coal slag feed. The Phase 2 work focuses on characterization and 





applications-oriented testing of the expanded slag products as sub- 
stitutes for conventional ULWAs. Target applications include 
high-volume uses such as loose fill insulation, insulating concrete, 
lightweight precast products (blocks), waterproof wallboard, 
rooftiles, and filtration media. The precast products will be sub- 
jected to performance and characterization testing in conjunction 
with a commercial manufacturer of such products in order to obtain 
input from a potential user. The production of value-added prod- 
ucts from slag will eliminate a solid waste and possibly enhance 
the overall gasification process economics, especially when the 
avoided costs of disposal are taken into consideration. 


15651 (KT-542) Purification of mercury contaminated 
lithium hydroxide. Bronfin, B.R. (Massachusetts Inst. of Tech., 
Oak Ridge, TN (United States). School of Chemical Engineering 
Practice-Oak Ridge Station); Jenkins, D.M.; Wright, E.E. Jr. Oak 
Ridge Y-12 Plant, TN (United States); Massachusetts Inst. of 
Tech., Oak Ridge, TN (United States). School of Chemical Engi- 
neering Practice-Oak Ridge Station. 18 Oct 1960. 26p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC05- 
840S21400. (Y/HG—0016). Order Number DE94010026. Source: 
OSTI; NTIS; GPO Dep. 

The object of this investigation was to determine an economical 
method of preparing pure lithium hydroxide from a mercury- 
contaminated lithium hydroxide monohydrate salt presently 
produced as a waste product. Pure lithium hydroxide has applica- 
tion for chemical removal of carbon dioxide from air and general 
open market sale if the mercury contamination is reduced to ap- 
proximately one part per billion. Because of the uncertainty of the 
form of the mercury contaminant, different purification methods 
were explored on a laboratory scale which could be applied to the 
industrial waste stream. The experimental results indicate that the 
predominant mercury contaminant existed as mercuric oxide, which 
was deposited in the by-product salt when the solubility of mercuric 
oxide, 60 ppm, was exceeded in aqueous lithium hydroxide 


solution. To purify a fraction of the industrial by-product salt, a crys- 
tallization system, utilizing the difference in solubility of lithium 
hydroxide and mercuric oxide, is proposed. Total stream purifica- 
tion, using sulfide treatment, is expected to be less effective than 
recrystallization due to the difficulty in physical removal of the mer- 
cury contaminant, as mercuric sulfide, from solution. 


15652 (KTM/E-B—140) Sustainable paper - Research pro- 
gramme on energy in steel and base metal production: Master 
plan for an energy technology research programme 1993-1998. 
Mauranen, P.; Kaerna, A.; Laehteenmaeki, J. Ministry of Trade and 
Industry, Helsinki (Finland). Energy Dept. 1993. 45p. Project KTM- 
312/881/92. Order Number DE94756657. Source: OSTI; NTIS. 

Sustainable paper Research Programme. Published in Finnish 
as Report no KTM/E-B-139. 

As part of the 'Energy Research 1993-1998’ programme being fi- 
nanced by the Ministry of Trade and Industry, a separate research 
programme has been drawn up under the name Sustainable Pa- 
per, the aim of which is to make more efficient use of energy in 
paper and board production. The forest industry is one of Finland's 
biggest consumers of energy, accounting for about a quarter of the 
country’s total energy consumption and around a third of electricity 
consumption. The research programme was therefore drawn up in 
response to the need to reduce specific electrical energy consump- 
tion, to make production more efficient in order to reduce losses, to 
support the development of more energy-efficient equipment and to 
improve product recyclability. The main targets set for the research 
programme were: to develop for existing processes the kind of 
technology that will lead to the world’s lowest specific energy con- 
sumption figures; to simplify new processes and to develop control 
systems that will significantly reduce energy consumption and to 
develop both new and existing paper products with a view to mini- 
mizing energy consumption Based on preliminary studies, the 
following priority areas were decided on for the programme: me- 
chanical pulp production, dewatering of the fibre web, process 
simplification through mill engineering and process control, chemi- 
cal pulp and recycled fibre processing, and the related unit 
operations. The programme will lead to lower energy consumption 
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in paper and board production, pave the way for the further devel- 


opment of products and process equipment, and promote the 
export of technology. 


15653 (LA-UR-93-890) Implementation of China’s three 
synchronizations policy: Case studies of wastewater treat- 
ment measures at new and renovated factories. Sinkule, B.J. 
Los Alamos National Lab., NM (United States). Mar 1994. 27p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-940398—1: Association for Asian 
studies workshop, Boston, MA (United States), 27 Mar 1994). Or- 
der Number DE94009362. Source: OSTI; NTIS; GPO Dep. 

The Three Synchronizations Policy requires that the design, con- 
struction, and operation of a new factory, or an existing factory that 
expands or changes production processes, be synchronized with 
the design, construction and operation of appropriate waste treat- 
ment facilities. Under this policy, when a new factory is designed, 
wastewater treatment facilities must be included as part of the 
overall factory design: when the factory is constructed, the 
wastewater treatment facilities must be constructed along with con- 
struction of the production facilities; and finally, when the factory 
begins to operate, the waste treatment facilities must begin opera- 
tion as well. This research includes case studies of wastewater 
treatment measures at sixteen factories in the Pearl River Delta 
Region of China. Implementation of the Three Synchronizations 
Policy is examined in detail for two of the factories: Fengfu Weav- 
ing and Dyeing Plant and Zhongguan Printing and Dyeing Plant. 
The results of this research suggest that the Three Synchroniza- 
tions Policy has been an effective means of forcing new and 
renovated factories to comply with wastewater discharge stan- 
dards, mainly because the Three Synchronizations Policy gives 
environmental protection bureaus authority to regulate at each step 
of a new industrial facility’s development. In practice, this authority 
has been exercised through formalizing the “synchronizations” into 
a management system with specific regulatory requirements, each 
of which requires EPB approval. EPBs ran stall operation by with- 
holding its approval of certification of a factory’s wastewater 
treatment facilities; EPBs also use fines and limited time treatment 
orders to enforce the Three Synchronizations Policy. The research 
results demonstrate that the Three Synchronizations Policy was 
more important than the Pollutant Discharge Fee Program in moti- 
vating existing factories to build wastewater treatment facilities. 


15654 (NEDO-NP-9215) Surveys in Hokkaido on promo- 
tion of structuring models to be introduced to convert wastes 
into energy. New Energy and Industrial Technology Development 
Organization, Tokyo (Japan). Mar 1993. 168p. (In Japanese). 
Sponsored by New Energy and Industrial Technology Development 
Organization, Tokyo (Japan). Order Number DE94714900. Source: 
OSTI; NTIS; Available from New Energy and Industrial Technology 
Development Organization, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 

With an objective of converting dairy farming wastes and fish- 
eries wastes into resources to be used as energies, this paper 
discusses development trends and utilization possibilities thereof 
based on their utilization characteristics. The Tokachi, Abashiri and 
Nemuro regions produce more cattle wastes, and regions on the 
coast of the Sea of Okhotsk produce more hepatopancreas of scal- 
lop than other regions. The amount of energy from such wastes is 
subject to large seasonal variations. Methane gas production 
through methane fermentation is an effective treatment technology, 
although it is utilized less effectively in Hokkaido. Important is ap- 
plying the processes depending on energy demand, supply 
characteristics and regional features. Taking waste utilization char- 
acteristics and regionally uneven distribution of resources into 
account, conceptions on six model systems that could be intro- 
duced were structured. The six systems include two types for 
fisheries wastes utilization, three types for agricultural and dairy 
farming wastes, and one type for combined utilization of agricul- 
tural and fishery wastes. Important factors to select suitable 
commercial operation sites and promote the operations are stable 
quantity assurance of waste resources, energy demand, and stable 
operation, such as could be available in fishery processing com- 
plexes and large dairy farming areas. 44 refs., 66 figs., 29 tabs. 
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15655 (NEI-FlL-221) Black liquor gasification studies - a 
thermodynamic analysis. Mojtahedi, W.; Backman, R. Tampella 
Power, Tampere (Finland). 1991. 73p. Order Number DE94756676. 
Source: OSTI; NTIS. 

JALO Research Programme. 

A theoretical study of kraft black liquor gasification was under- 
taken with the main emphasis on the distribution and/or recovery of 
sodium and sulfur in the system. Chemical equilibrium calculations 
were performed with the SOLGASMIX program to evaluate process 
configurations and conditions for black liquor gasification, with and 
without autocausticization and ‘auto reduction’ processes using 
different metal oxides. ‘Auto reduction’ refers to the process of re- 
covering sulfur in Na2S form in the gasification of black liquor, 
using suitable metal oxides, regeneration and reuse of the agent in 
the process. The effect of varying the operating parameters such 
as the air to fuel ratio, temperature, pressure, was investigated 
with the view to optimize the system, producing a pressurized 
product gas suitable for combustion in a gas turbine. The results 
are analyzed in this report. In an Integrated Gasification Combined- 
Cycle (IGCC) system, the organic matter in black liquor is 
converted to a clean gaseous fuel suitable for combustion in a gas 
turbine. The inorganic products could be recovered as green or 
white liquors to be circulated and reused. Pressurized gasification 
of black liquor is an attractive alternative to the conventional recov- 
ery boiler. First, the electrical energy production per unit of fuel is 
higher than that of modern conventional kraft recovery boiler with 
cogeneration. Second, the equipment size is smaller. Third, the op- 
eration of the plant is expected to be considerably safer than that 
of a Tomlinson recovery boiler. The work carried out and this final 
report are in fulfilment of the requirements of the project: ‘Mustali- 
peaen kaasutus autokaustisointiolosuhteissa’. The project is part of 
the national research program JALO, initiated and financed by the 
Finnish Ministry of Trade and Industry. The project was co-financed 
equally by Tampelia Power and the JALO program. 


15656 (ORNL/TM-—12628) Recent trends in automobile re- 
cycling: An energy and economic assessment. Curlee, T.R. 
(Oak Ridge National Lab., TN (United States)); Das, S.; Rizy, C.G.; 
Schexanyder, S.M. Oak Ridge National Lab., TN (United States). 
Mar 1994. 104p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE94008562. Source: OSTI; NTIS; GPO Dep. 

Recent and anticipated trends in the material composition of do- 
mestic and imported automobiles and the increasing cost of 
landfilling the non-recyclable portion of automobiles (automobile 
shredder residue or ASR) pose questions about the future of auto- 
mobile recycling. This report documents the findings of a study 
sponsored by the US Department of Energy’s Office of Environ- 
mental Analysis to examine the impacts of these and other 
relevant trends on the life-cycle energy consumption of automo- 
biles and on the economic viability of the domestic automobile 
recycling industry. More specifically, the study (1) reviewed the sta- 
tus of the automobile recycling industry in the United States, 
including the current technologies used to process scrapped auto- 
mobiles and the challenges facing the automobile recycling 
industry; (2) examined the current status and future trends of auto- 
mobile recycling in Europe and Japan, with the objectives of 
identifying “lessons learned” and pinpointing differences between 
those areas and the United States; (3) developed estimates of the 
energy system impacts of the recycling status quo and projections 
of the probable energy impacts of alternative technical and institu- 
tional approaches to recycling; and (4) identified the key policy 
questions that will determine the future economic viability of auto- 
mobile shredder facilities in the United States. 


15657 Vortex nozzle for segmenting and transporting metal 
chips from turning operations. Bieg, L.F. To Dept. of Energy. 
1992. Filed date 3 Apr 1992. U.S. Patent Application 7-862,885. 
13p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC34-S90RF62349. Order Number DE94010164. Source: 
OSTI; NTIS; GPO Dep. 

This invention is comprised of an apparatus for collecting, seg- 
menting and conveying metal chips from machining operations 
which utilizes a compressed gas driven vortex nozzle for receiving 
the chip and twisting it to cause the chip to segment through the 
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application of torsional forces to the chip. The vortex nozzle is 
open ended and generally tubular in shape with a converging inlet 
end, a constant diameter throat section and a diverging exhaust 
end. Compressed gas is discharged through angled vortex ports in 
the nozzle throat section to create vortex flow in the nozzle and 
through an annular inlet at the entrance to the converging inlet end 
to create suction at the nozzle inlet and cause ambient air to enter 
the nozzle. The vortex flow in the nozzle causes the metal chip to 
segment and the segments thus formed to pass out of the dis- 
charge end of the nozzle where they are collected, cleaned and 
compacted as needed. 


15658 (SAND-94-0519C) Automated cleaning of electronic 
components. Drotning, W. Sandia National Labs., Albuquerque, 
NM (United States). [1994]. 9p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-940599-1: International symposium on electronics and the 
environment, San Francisco, CA (United States), 2-6 May 1994). 
Order Number DE94008742. Source: OSTI; NTIS; GPO Dep. 
Environmental and operator safety concerns are leading to the 
elimination of trichloroethylene (TCE) and chlorofluorocarbon (CFC) 
solvents in electronic component cleaning processes that remove 
rosin flux, organic and inorganic contamination, and particulates. 
Present processes depend heavily on these solvents for manual 
spray cleaning of small components and subassemblies. Use of al- 
ternative solvent systems can lead to longer processing times and 
reduced quality. Automated spray cleaning can improve the quality 
of the cleaning process, thus enabling the productive use of envi- 
ronmentally conscious materials, while minimizing personnel 
exposure to hazardous materials. In addition, the use of robotic 
and automated systems can reduce the manual handling of parts 
that necessitates additional cleaning. We describe the development 
of a prototype robotic system for cleaning electronic components in 
a spray cleaning workcell. An important feature of the prototype 
system is the capability to generate the robot paths and motions 
automatically from the CAD models of the part to be cleaned, and 


to embed cleaning process knowledge into the automatically pro- 
grammed operations. 


15659 (SAND-94-8206) Process Waste Assessment for in- 
organic solid waste and empty containers <30 gallons. 
Phillips, N.M. Sandia National Labs., Livermore, CA (United 
States). Dec 1993. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. Order Number 
DE94009864. Source: OSTI; NTIS; GPO Dep. 

This Process Waste Assessment was conducted to evaluate the 
two largest hazardous waste streams generated on-site at Sandia 
National Laboratory (SNL)/California — “Other Inorganic Solid 
Waste” and “Empty Containers <30 Gallons.” 


15660 (SAND—94-8218) Pathways to agility in the produc- 
tion of neutron generators. Stoltz, R.E. (Sandia National Labs., 
Livermore, CA (United States)); Beavis, L.C.; Cutchen, J.T.; Gar- 
cia, P.; Gurule, G.A.; Harris, R.N.; McKey, P.C.; Williams, D.W. 
Sandia National Labs., Livermore, CA (United States). Feb 1994. 
61p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. Order Number DE94009258. Source: 
OSTI; NTIS; GPO Dep. 

This report is the result of a study team commissioned to explore 
pathways for increased agility in the manufacture of neutron gener- 
ators. As a part of Sandia’s new responsibility for generator 
production, the goal of the study was to identify opportunities to re- 
duce costs and increase flexibility in the manufacturing operation. 
Four parallel approaches (or pathways) were recommended: (1) 
Know the goal, (2) Use design leverage effectively, (3) Value sim- 
plicity, and (4) Configure for flexibility. Agility in neutron generator 
production can be enhanced if all of these pathways are followed. 
The key role of the workforce in achieving agility was also noted, 


with emphasis on ownership, continuous learning, and a supportive 
environment. 


15661 (SAND-94-8468) Corrosion and salt deposition is- 
sues in a supercritical water oxidation reactor. LaJeunesse, 
C.A.; Rice, S.F. Sandia National Labs., Livermore, CA (United 
States). [1994]. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DR00789. (CONF-9406101-1: 1. 





international conference on advanced oxidation technologies for 
water and air remediation, Ontario (Canada), 25-30 Jun 1994). Or- 
der Number DE94006382. Source: OSTI; NTIS; GPO Dep. 

Short communication. CHEMICAL REACTORS/corrosion; 
SALTS/deposition; INDUSTRIAL WASTES/waste processing; 
CORROSION; SALTS; DEPOSITION; ORGANIC MATTER; OXI- 
DATION; SUPERCRITICAL STATE 
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Refer also to citation(s) 14520, 14955, 14962, 15516, 15631, 
15635, 15654, 16095, 17416 


15662 (ANL/EAIS/PP-—77836) The analytical foundations of 
conservation policy. Sutherland, R.J. Argonne National Lab.., 
Washington, DC (United States). [1994]. 23p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. Order Number DE94008472. Source: OSTI; NTIS; GPO 
Dep. 

The conservation paradigm is described here as: (1) reflecting 
the policy goal of energy efficiency, (2) the investment model that 
market barrier inhibit energy efficiency investments and (3) the em- 
phasis of engineering estimates of market efficiency. In contrast, 
the economics paradigm emphasizes: (1) economic efficiency and 
equity, (2) market failures or market imperfections as impediments 
to achieving economic efficiency and (3) the behavior of markets to 
make efficient choices. Market barriers discourage investments in 
energy efficiency, but this is irrelevant for policy purposes where 
energy efficiency differs from economic efficiency. Where market 
barriers discourage economically efficient investments, they are of 
dubious significance for policy purposes unless they are market 
failures. The market barriers alleged in the conservation literature 
typically do not coincide with market failures. In a competitive and 
efficient market economy, investments judged efficient by engineer- 
ing and present value calculations will not instantaneously achieve 
a market share of 100 percent. Barriers that delay diffusion are not 
necessarily appropriate for Government policy. 


15663 (ANL/ES/CP-82315) Mandated recycling rates: im- 
pacts on energy consumption and municipal waste volume. 
Gaines, L.L. (Argonne National Lab., IL (United States)); Stodolsky, 
F. Argonne National Lab., IL (United States). [1994]. 16p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-940384-1: Cincinnati ‘94, Cincinnati, 
OH (United States), 14-20 Mar 1994). Order Number DE94008479. 
Source: OSTI; NTIS; GPO Dep. 

In 1992, Congress sought to rewrite its comprehensive solid 
waste legislation the Resource Conservation and Recovery Act 
(RCRA). Commodity-specific recycling rates were proposed for 
consumer-goods packaging, materials and newsprint. In this paper, 
we compare the impacts on energy, materials use, and landfill vol- 
ume of recycling at those rates to the impacts associated with 
alternative methods of disposition to determine, the optimal method 
for each material. Alternative paths for material disposition include 
reuse, recycling to the same product, recycling to a lower-valued 
product, combustion for energy recovery, incineration without en- 
ergy recovery, and landfilling. The recovery rates considered during 
RCRA reauthorization are summarized. Combustion was specifi- 
cally excluded by Congress to meet recovery goals. This exclusion 
is probably based on the idea that combustion is a form of disposal 
and therefore wastes resources and has negative environmental 
effects. Our paper does not make that assumption. A report by 
Gaines and Stodolsky, from which this paper is derived, offers a 
more complete discussion of energy and S impacts. 


15664 (ANL/ES/CP-82316) Energy implications of recy- 
cling packaging materials. Gaines, L.L. (Argonne National Lab., 
IL (United States)); Stodolsky, F. Argonne National Lab., IL (United 
States). [1994]. 23p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-940382— 
1: RECYCLE ‘94, Davos (Switzerland), 14-18 Mar 1994). Order 
Number DE94008478. Source: OSTI; NTIS; GPO Dep. 

in 1992, Congress sought to rewrite the United States compre- 
hensive solid waste legislation — the Resource Conservation and 
Recovery Act (RCRA). Commodity-specific recycling rates were 
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proposed for consumer-goods packaging materials and newsprint 
We compare the impacts on energy, materials use, and landfill vol- 
ume of recycling at those rates to the impacts for alternative 
methods of material disposition to determine the optimum for each 
material. After products have served their intended uses, there are 
several alternative paths for material disposition. These include 
reuse, recycling to the same product, recycling to a lower-valued 
product, combustion for energy recovery, incineration without 
energy recovery, and landfill. Only options considered to be envi- 
ronmentally sound are Included. Both houses of Congress 
specifically excluded combustion for energy recovery from counting 
towards the recovery goats, probably because combustion is 
viewed as a form of disposal and is therefore assumed to waste 
resources and have n environmental effects. However, co- 
combustion in coal-fired plants or combustion in appropriately 
pollution-controlled waste-to-energy plants Is safe, avoids landfill 
costs, and can displace fossil fuels. In some cases, more fossil fu- 
els can be displaced by combustion than by recycling. We 
compare the alternative life-cycle energies to the energies for pro- 
ducing the products from virgin materials. Results depend on the 
material and on the objective to be achieved. There are trade-offs 
among possible goals. For instance, paper packaging recycling 
conserves trees but may require greater fossil-fuel input than virgin 
production. Therefore, the objectives for proposed legislation must 
be examined to see whether they can most effectively be achieved 
by mandated recycling rates or by other methods of disposition. 
The optimal choices for the United States may not necessarily be 
the same as those for Europe and other parts of the world. 


15665 (DOE/IR/05106—-9) Comparison of two techniques for 
identifying energy conservation measures in low-income 
homes. Urban Consortium for Technology Initiatives (United 
States). Energy Task. Force; District of Columbia Government, 
Washington, DC (United States); District of Columbia Energy Office, 
Washington, DC (United States); Public Technology, inc., Washing- 
ton, DC (United States). Nov 1993. 109p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-781R05106. 
Order Number DE94009556. Source: OSTI; NTIS; GPO Dep. 

The District of Columbia Energy Office (DCEO) operates the 
Residential Conservation Assistance Program (RCAP), which pro- 
vides for the installation of energy conservation measures (ECMs) 
in the homes of low-income families in the District of Columbia. 
The primary objectives of the program are to lower customers’ util- 
ity bills and/or increase their comfort level by improving the energy 
efficiency of their homes. Measures selected are identified by the 
local electric and natural gas utilities either by a walk-thru survey 
based on the Residential Conservation Service (RCS) energy au- 
dit, or the walk-thru supplemented by a blower door. In either case, 
a checklist-type work order is generated, which is forwarded to par- 
ticipating subgrantees for the purchase and installation of the 
measures up to a pre-set funding limit. DCEO conducted a study 
to determine which technique — RCS/walk-thru or blower door — is 
more effective in identifying energy saving opportunities in single- 
family low-income homes. Included in this study are one hundred 
thirty-two houses which received a mix of ECMs as selected by the 
former approach, and seventy-four by the latter. The project was 
designed in a before and after mode to compare the two procedure 
for identifying energy retrofits. The pre-installation period was Octo- 
ber 1, 1990 through March 31, 1991, with the installation of 
measures occurring from April 1 through September 30, 1991. The 
post-installation period was October 1, 1991 through March 31, 
1992. Energy consumption for the pre- and post-installation periods 
was weather-corrected to take into account variations in heating 
degree days. FASER energy accounting software was used as the 
primary analytical tool. Additional analysis was performed taking 
into account the average cost per home for labor and materials for 
the walk-thru group and the blower door group. 


15666 (NEI-DK-1471) District heating master plan for 
Paernu City, Estonia: Institutional aspects. Carl Bro Gruppen, 
Glostrup (Denmark). Dec 1993. 22p. Contract IMOe-585. Order 
Number DE94756743. Source: OSTI; NTIS. 

The objective of the subreport dealing with institutional aspects is 
to clarify the legal and organizational structure of the district heat- 
ing system at Paernu, Estonia, in order to be able to propose a 
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structure for the optimization of the system. The subreport is a 
summary of the technical notes TN1.01, Evaluation of the heat 
supplier organization, TN1.02, Relations to other energy supply 
companies and TN1.03, Relations to authorities. The texts of the 
technical notes are included in the publication. The government of 
Estonia transferred responsibility for the district heating enterprise 
to the municipality in 1992, but a clear structural and legal basis 
necessary for obtaining loans both internationally and nationally 
have not yet been established. Conditions of ownership and a fi- 
nancial basis have not been clarified. Maintenance of the network 
is financed and carried out by one company only. The enterprise is 
somewhat overstaffed and a reduction from 180 to 85 employees 
must be foreseen. It may be necessary to engage in various kinds 
of contracts with private companies if the possibility of buying sur- 
plus heat from industries at lower prices arises. A training course 
aimed at introducing participants to a district heating concept in 
which energy, manpower and investment in equipment are in bal- 
ance was carried out. (AB) 


15667 (NEI-DK-1472) District heating master plan for 
Paernu City, Estonia: Master plan report. Carl Bro Gruppen, 
Glostrup (Denmark). Dec 1993. 125p. Contract IMOe-585. Order 
Number DE94756742. Source: OSTI; NTIS. 

The Master Plan Study was prepared on the request of the Mu- 
nicipality in Paernu directed to the Carl Bro Group A/S, Denmark. 
The reason for requesting the study of the district heating in 
Paernu was to provide an opportunity for examining the possibili- 
ties of supplying cheaper heat to the inhabitants of the area, by 
renovating and modernizing the system. A detailed investigation of 
the financial, market, technical and institutional aspects was neces- 
sary, and subreports on these areas were produced. These studies 
were undertaken simultaneously. This report is basically a sum- 
mary and a synthesis of the above mentioned subreports which, in 
turn, will be summaries and syntheses of a number of "Technical 
Notes”. A special report has been prepared for the World Bank to 
highlight the investments in 1994, 1995 and 1996 for the modern- 
ization of the district heating system in Paernu. This is included in 
the Master Plan as scenario 1. (AB) 


15668 (NEI-DK-1473) District heating master plan for 
Paernu City, Estonia: Financial aspects. Cari Bro Gruppen, 
Glostrup (Denmark). Dec 1993. 72p. Contract IMOe-585. Order 
Number DE94756741. Source: OSTI; NTIS. 

The objective of the subreport is to describe the financial basis 
for the economic and financial calculations related to the possible 
renovation of the district heating plant at Paernu city, Estonia. It 
deals with energy and construction prices, basic economical factors 
and tariff structure and contains the texts of the technical notes on 
these aspects. Forecasts are given of fuel prices in Estonia based 
on the assumption that these will reach world market level in about 
five years (resulting in a heavy increase). Production of electricity 
in this country is based on indigenous oil shale, and prices are cur- 
rently low. Wages are also low. Prices of components are based 
on those in Denmark. Forecasts are given for unit wage and total 
labour cost in the town of Paernu, Estonia in addition to a consid- 
erable amount of financial data included in the texts of the included 
technical notes. (AB) 


15669 (NEI-DK-1474) District heating master plan for 
Paernu City, Estonia: Market aspects. Carl Bro Gruppen, 
Glostrup (Denmark). Dec 1993. 91p. Contract IMOe-585. Order 
Number DE94756740. Source: OSTI; NTIS. 

The objective of the subreport dealing with market aspects is to 
present a market analysis and forecasts for the district heating 
supply in Paernu, Estonia, in order to facilitate the planning of ren- 
ovation and other changes. It is a summary of the technical notes 
TN3.01, Existing heat demand, TN3.02, Extension of the network, 
TN3.03, Changes of the future unit heat demand, TN3.04, Supply 
security, TN3.05, Environmental impact assessment and TN3.06, 
Supply of local fuels. The texts of the technical notes are included 
in the publication. (AB) 


15670 (NEI-DK-1475) District heating master plan for 
Paernu City, Estonia: Technical aspects. Carl Bro Gruppen, 
Glostrup (Denmark). Dec 1993. 342p. Contract IMOe-585. Order 
Number DE94756739. Source: OSTI; NTIS. 
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The objective of the subreport concerning technical aspects is to 
analyse the existing district heating system in Paernu, Estonia, in 
order to identify technical solutions for renovation. The subreport is 
a summary of the following technical notes: TN4.01 Heat Produc- 
tion Facilities and Possibilities in Existing Plants. TN4.02 Supply 
Strategy. TN4.03 Alternative Heat Production Facilities. TN4.04 Hy- 
draulic Network Calculations. TN4.05 Transient Analyses. TN4.06 
Renovation of Pipe Network. TN4.07 Selection of Pipe System. 
TN4.08 Water Quality. TN4.09 Temperature Level. TN4.10 Pres- 
sure Level. TN4.11 Location and Build in of Valves. TN4.12 
Renovation and Modernization of Pumps. TN4.13 Substations. 
TN4.14 Consumer Installations. TN4.15 Control and Regulation of 
Supply System. TN4.16 Computer Systems. TN4.17 Maintenance, 
and TN4.18 Energy Savings. The texts of the technical notes are 
included in the publication. It is important that the oil used for fu- 
elling all unites is substituted to a cheap indigenous fuel as peat or 
wood chips with only peak load based on oil. Information on heat 
losses - demand and capacity is given in addition to details of 
needs for technological improvements in the various district heating 
plants. (AB) 


15671 (NEI-DK-1476) Rehabilitation of the district heating 
system in 1994/1995/1996 in Paernu, Estonia. Carl Bro Gruppen, 
Glostrup (Denmark). Dec 1993. 126p. Contract IMOe-585. Order 
Number DE94756738. Source: OSTI; NTIS. 

This report is prepared to examine the technical, economical, fi- 
nancial and environmental consequences of the improvements to 
be achieved by rehabilitating the Paernu District Heating System 
through access to a World Bank loan in 1994. The basis of the re- 
port is the Master Plan Report prepared for the District Heating 
Enterprise in Paernu. However the Master Plan includes more in- 
vestments than the World Bank would possibly finance through its 
1994 rehabilitation program. The report thus concentrates on the 
elements to be financed mainly by the World Bank (9% of the total 
is expected to be financed locally and 10% is expected financed by 
EBRD). Grant funds for performing the study has been made avail- 
able by the Danish Government. The Master Plan Study is 
prepared on the basis of a request from the Municipality in Paernu 
to the Carl Bro Group A/S in April 1992. This report falls in five 
parts. 1. Description of the Present System and its most Important 
Deficiencies. 2. Selection of Elements for the District Heating Re- 
habilitation in Paernu (the World Bank Component) and their 
Rationale. 3. Calculated Scenarios. 4. Conclusion. 5. Phasing and 
Implementation Aspects. (au) 


15672 (NREL/TP-422-5043) Anaerobic digestion as a 
waste disposal option for American Samoa. Rivard, C. National 
Renewable Energy Lab., Golden, CO (United States). Jan 1993. 
30p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO2-83CH10093. Order Number DE93000068. Source: 
OSTI; NTIS; GPO Dep. 

Tuna sludge and municipal solid waste (MSW) generated on Tu- 
tuila Island, American Samoa, represent an ongoing disposal 
problem as well as an emerging opportunity for use in renewable 
fuel production. This research project focuses on the biological con- 
version of the organic fraction of these wastes to useful products 
including methane and fertilizer-grade residue through anaerobic 
high solids digestion. In this preliminary study, the anaerobic bio- 
conversion of tuna sludge with MSW appears promising. 
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15673 (ANV/ESD/TM-58) Bus application of oxygen- 
enrichment technology and diesel-electric hybrid systems. 
Sekar, R.R.; Marr, W.W. Argonne National Lab., IL (United States). 





Oct 1993. 72p. Sponsored by Illinois State Government, Spring- 
field, IL (United States). DOE Contract W-31109-ENG-38. Order 
Number DE94009835. Source: OSTI; NTIS; GPO Dep. 

The amendments to the Clean Air Act (CAA) mandate very strict 
limits on particulate, smoke, and other emissions from city buses. 
The use of alternative fuels, such as compressed natural gas 
(CNG) or methanol, can help transit operators, such as the 
Chicago Transit Authority (CTA), meet the mandated limits. How- 
ever, the capital investment needed to convert the fueling 
infrastructure and buses is large, as is the expense of training per- 
sonnel. If a “clean diesel” bus can be implemented with the help of 
oxygen-enrichment technology or a diesel-electric hybrid system, 
this large investment could be postponed for many years. The Re- 
gional Transportation Authority (RTA) initiated this project to 
evaluate the possibility of applying these technologies to CTA 
buses. Argonne National Laboratory (ANL) conducted a limited 
number of engine tests and computer analyses and concluded that 
both concepts are practical and will help in a “clean diesel” bus 
that can meet the mandated limits of the CAA amendments. The 
oxygen enrichment of combustion air depends on the availability of 
a compact and economical membrane separator. Because the 
technology for this critical component is still under development, it 
is recommended that an actual bus demonstration be delayed until 
prototype membranes are available. The hybrid propulsion system 
is ready for the demonstration phase, and it is recommended that 
the CTA and RTA commence planning for a bus demonstration. 


15674 (DOE/MC/23174—-94/C0320) Micronized-coal-water 
slurry sprays from a diesel engine positive displacement fuel 
injection system. Caton, J.A. (Texas A and M Univ., College Sta- 
tion, TX (United States). Dept. of Mechanical Engineering); Kihm, 
K.D.; Seshadri, A.K.; Zicterman, G. General Electric Co., Erie, PA 
(United States). [1991]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC21-88MC23174. (CONF- 
9104185-2: Spring technical meeting of the central states section 
of the Combustion Institute: combustion fundamentals and applica- 
tions, Nashville, TN (United States), 21-24 Apr 1991). Order 
Number DE94008974. Source: OSTI; NTIS; GPO Dep. 

Experiments have been conducted to characterize the sprays 
from a modified positive displacement fuel injection system for a 
diesel engine. Diesel fuel water and three concentrations of 
micronized-coal-water slurry were used in these experiments. The 
injection system includes an injection jerk pump driven by an elec- 
tric motor, a specially designed diaphragm to separate the abrasive 
coal slurry fuel from the pump, and a single-hole fuel nozzle. The 
sprays were injected into a pressurized chamber equipped with 
windows. High speed movies and still photographs of the sprays 
were obtained. In addition, instaneous fuel line pressures and nee- 
dle lifts were obtained. Data were acquired as a function of fluid, 
nozzle orifice diameter, rack setting and chamber conditions. The 
high speed movies were used to determine spray penetration and 
spray growth. 


15675 (DOE/MC/23174-94/C0321) Spray tip penetration 
and cone angles for coal-water slurry using a modified 
medium-speed diesel engine injection system. Caton, J.a. 
(Texas A and M Univ., College Station, TX (United States). Dept. 
of Mechanical Engineering); Seshadri, A.K.; Kihm, K.D. General 
Electric Co., Erie, PA (United States). [1992]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC21- 
88MC23174. (CONF-9204103-3: Combustion institute central 
states spring meeting on combustion fundamentals and applica- 
tions, Columbus, OH (United States), 26-28 Apr 1992). Order 
Number DES4008975. Source: OSTI; NTIS; GPO Dep. 
Experiments have been completed to characterize coal-water 
slurry sprays from a modified positive displacement fuel injection 
system of a medium-speed diesel engine. The injection system 
includes an injection jerk pump driven by an electric motor, a spe- 
cially designed diaphragm to separate the abrasive coal from the 
pump, and a single-hole fuel nozzle. The sprays were injected into 
a pressurized chamber equipped with windows. High speed 
movies, instantaneous fuel line pressures and needie lifts were ob- 
tained. For injection pressures of order 30 MPa, the sprays were 
similar for coal-water slurry, diesel fuel and water. The time until 
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the center core of the spray broke-up (break-up time) was deter- 
mined from both the movies and from a correlations using the fuel 
line pressures. Results from these two independent procedures 
were in good agreement. For the base case conditions, the break- 
up time was 0.58 and 0.50 ms for coal-water slurry and diesel fuel, 
respectively. The break-up times increased with increasing nozzle 
orifice size and with decreasing chamber density. The break-up 
time was not a function of coal loading for coal loadings up to 
53%. Cone angles of the sprays were dependent on the operating 
conditions and fluid, as well as on the time and location of the 
measurement. For the cases studied, the time-averaged cone an- 
gles ranged between 10.2 and 17.0°. 


15676 (DOE/MC/23174-94/C0324) Synchronized droplet 
size measurements for coal-water-siurry (CWS) diesel sprays 
of an electronically-controlled fuel injection system. Kihm, K.D. 
(Texas A and M Univ., College Station, TX (United States). Dept. 
of Mechanical Engineering); Terracina, D.P.; Payne, S.E.; Caton, 
J.A. General Electric Co., Erie, PA (United States). [1993]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-88MC23174. (CONF-930124—4: 16. annual energy- 
sources technology conference and exhibition, Houston, TX (United 
States), 25 Jan - 4 feb 1993). Order Number DE94008978. 
Source: OST!I; NTIS; GPO Dep. 

Experiments were completed to study intermittent coal-water 
slurry (CWS) fuel sprays injected from an electronically-controlled 
accumulator injector system. A laser diffraction particle analyzing 
(LDPA) technique was used to measure the spray diameters 
(Sauter mean diameter, SMD) assuming the Rosin-Rammier two 
parameter model. In order to ensure an accurate synchronization 
of the measurement with the intermittent sprays, a new synchro- 
nization technique was developed using the light extinction signal 
as a triggering source for the data taking initiation. This technique 
allowed measurement of SMDs near the spray tip where the light 
extinction was low and the data were free from the multiscattering 
bias. Coal-water siurry fuel with 50% coal loading in mass contain- 
ing 5 wm mass median diameter coal particulates was considered. 
Injection pressures ranging from 28 to 110 MPa, two different noz- 
zle orifice diameters, 0.2 ad 0.4 mm, and four axial measurement 
locations from 60 to 120 mm from the nozzle orifice were studied. 
Measurements were made for pressurized (2.0 MPa in gauge) and 
for ambient chamber conditions. The spray SMD showed an in- 
crease with the distance of the axial measurement location and 
with the ambient gas density, and showed a decrease with increas- 
ing injection pressure. A correlation of the Sauter mean diameter 
with the injection conditions was determined. The results were also 
compared with previous SMD correlations that were available only 
for diesel fuel sprays. 


15677 (DOE/MC/23174—-94/C0326) Properly synchronized 
measurements of droplet sizes for high-pressure intermittent 
coal-water slurry fuel sprays. Kinhm, K.D. (Texas A and M Univ., 
College Station, TX (United States)); Terracina, D.P.; Payne, S.E.; 
Caton, J.A. General Electric Co., Erie, PA (United States). [1993]. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-88MC23174. (CONF-930392—4: 1993 joint Central 
States and Eastern sections of the Combustion Institute, New Or- 
leans, LA (United States), 15-17 Mar 1993). Order Number 
DE94008980. Source: OSTI; NTIS; GPO Dep. 

Experiments were completed to study intermittent coal-water 
slurry (CWS) fuel sprays injected from an electronically-controlled 
accumulator injector system. A new synchronization technique was 
developed using the light extinction signal as a triggering source 
for the data taking initiation with a laser diffraction particle analyz- 
ing (LDPA) technique. This technique allowed measurement of 
SMDs near the spray tip where the light extinction was low and the 
data were free from the multiscattering bias. Coal-water slurry fuel 
with 50% coal loading in mass containing 5 um mass median di- 
ameter coal particulates was considered. A correlation of the SMD 
with the injection conditions was determined which should show a 
satisfactory agreement with the measured SMD data. The spray 
SMD showed an increase with the distance of the axial measure- 
ment location and with the ambient gas density, and showed a 
decrease with increasing injection pressure. 
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15678 (DOE/MC/23174—94/C0329) Durability testing of 
medium speed diesel engine components designed for operat- 
ing on coal/water slurry fuel. McDowell, R.E.; Giammarise, A.W.; 
Johnson, R.N. General Electric Co., Erie, PA (United States). 
[1994]. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC21-88MC23174. (CONF-940113-8: 13. 
Energy-sources technology conference and exhibition (ETCE) on 
wind energy, New Orleans, LA (United States), 23-26 Jan 1994). 
Order Number DE94009550. Source: OSTI; NTIS; GPO Dep. 

Over 200 operating cylinder hours were run on critical wearing 
engine parts. The main components tested included cylinder liners, 
piston rings, and fuel injector nozzles for coal/water slurry fueled 
operation. The liners had no visible indication of scoring nor major 
wear steps found on their tungsten carbide coating. While the tung- 
sten carbide coating on the rings showed good wear resistance, 
some visual evidence suggests adhesive wear mode was present. 
Tungsten carbide coated rings running against tungsten carbide 
coated liners in GE 7FDL engines exhibit wear rates which suggest 
an approximate 500 to 750 hour life. Injector nozzle orifice materi- 
als evaluated were diamond compacts, chemical vapor deposited 
diamond tubes, and thermally stabilized diamond. Based upon a 
total of 500 cylinder hours of engine operation (including single- 
cylinder combustion tests), diamond compact was determined to be 
the preferred orifice material. 


15679 (DOE/MC/23174—94/C0330) The General Electric 
Coal-Fueled Diesel Engine Program (1982-1993): A technical 
review. Caton, J.A. (Texas A&M Univ., College Station, TX (United 
States). Dept. of Mechanical Engineering); Hsu, B.D. GE Trans- 
portation Systems, Erie, PA (United States). [1994]. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-88MC23174. (CONF-940113-9: 13. Energy- 
sources technology conference and exhibition (ETCE) on wind 
energy, New Orleans, LA (United States), 23-26 Jan 1994). Order 
Number DE94009549. Source: OSTI; NTIS; GPO Dep. 

In the early 1980s, General Electric-Transportation Systems (GE- 
TS), a manufacturer of locomotive diesel engines, announced 
plans to develop a coal-fueled locomotive due to the availability 
and low-cost of coal. In 1985 and 1988, the General Electric Com- 
pany (GE) was awarded major contracts from the Department of 
Energy, Morgantown Energy Technology Center, to continue the 
research and development of a coal-fueled diesel engine. This pa- 
per is a review of the technical accomplishments and discoveries 
of the GE coal-fueled diesel engine research and development pro- 
gram during the years 1982-1993. The results of an economic 
assessment completed by GE-TS indicated the merits for the 
development of a coal-fueled diesel engine for locomotive applica- 
tions, and therefore, GE-TS embarked on an ambitious program to 
develop and commercialize a coal-fueled diesel engine. Among the 
major accomplishments of this program were the development of 
specialized fuel injection equipment for coal-water slurries, dia- 
mond compact inserts for the nozzle tips for wear resistance, and 
an integrated emissions contro] system. Over 500 hours of engine 
operation was accumulated using coal fuel during the duration of 
this program. A major milestone was attained when, during 
November and December 1991, a coal-fueled diesel engine pow- 
ered a locomotive on the General Electric test track. 


15680 (DOE/MC/25124-94/C0273) Coal-fueled diesels for 
modular power seneration. Wilson, R.P. (Little (Arthur D.), Inc., 
Cambridge, MA (United States)); Rao, A.K.; Smith, W.C. Little 
(Arthur D.), Inc., Cambridge, MA (United States). [1993]. 9p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC21-88MC25124. (CONF-931006-3: Joint power generation con- 
ference, Kansas City, MO (United States), 17-21 Oct 1993). Order 
Number DE94002960. Source: OSTI; NTIS; GPO Dep. 

interest in coal-fueled heat engines revived after the sharp in- 
crease in the prices of natural gas and petroleum in the 1970's. 
Based on the success of micronized coal water slurry combustion 
tests in an engine in the 1980’s, Morgantown Energy Technology 
Center (METC) of the US Department of Energy. initiated several 
programs for the development of advanced coal-fueled diesel and 
gas turbine engines for use in cogeneration, small utilities, indus- 
trial applications and transportation. Cooper-Bessemer and Arthur 
D. Little have been developing technology since 1985, under the 
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sponsor of METC, to enable coal water slurry (CWS) to be utilized 
in large bore, medium-speed diesel engines. Modular power gener- 
ation applications in the 10-100 MW size (each plant typically 
using from two to eight engines) are the target applications for the 
late 1990's and beyond when, according to the US DOE and other 
projections, oil and natural gas prices are expected to escalate 
much more rapidly compared to the price of coal. As part of this 
program over 7.50 hours of prototype engine operation has been 
achieved on coal water slurry (CWS), including over 100 hours op- 
eration of a six-cylinder full scale engine with Integrated Emissions 
Control System in 1993. In this paper, the authors described the 
project cost of the CWS fuel used, the heat rate of the engine op- 
erating on CWS, the projected maintenance cost for various engine 
components, and the demonstrated low emissions characteristics 
of the coal diesel system. 


15681 (DOE/MC/27222-3624) Coal-fueled high-speed diesel 
engine development: Final report, September 28, 1990- 
November 30, 1993. Kakwani, R.M.; Winsor, R.E.; Ryan, T.W. Ill; 
Schwalb, J.A.; Wahiduzzaman, S.; Wilson, R.P. Jr. Detroit Diesel 
Corp., MI (United States). Sep 1993. 135p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-90MC27222. 
Order Number DE94000093. Source: OSTI; NTIS; GPO Dep. 

The goal of this program was to study the feasibility of operating 
a Detroit Diesel Series 149 engine at high speeds using a Coal- 
Water-Siurry (CWS) fuel. The CWS-fueled 149 engine is proposed 
for the mine-haul off-highway truck and work boat marine markets. 
Economic analysis studies indicate that, for these markets, the use 
of CWS fuel could have sufficient operating cost savings, depend- 
ing upon the future diesel fuel price, emission control system 
capital and operating costs, and maintenance and overhaul costs. 
A major portion of the maintenance costs is expected to be due to 
lower life and higher cost of the CWS injectors. Injection and com- 
bustion systems were specially designed for CWS, and were 
installed in one cylinder of a Detroit Diesel 8V-149TI engine for 
testing. The objective was to achieve engine operation for sus- 
tained periods at speeds up to 1,900 rpm with reasonable fuel 
economy and coal burnout rate. A computer simulation predicted 
autoignition of coal fuel at 1,900 rpm would require an average 
droplet size of 18 microns and 19:1 compression ratio, so the 
injection system, and pistons were designed accordingly. The injec- 
tion system was capable of supplying the required volume of CWS/ 
injection with a duration of approximately 25 crank angle degrees 
and peak pressures on the order of 100 mpa. In addition to the 
high compression ratio, the combustion system also utilized hot 
residual gases in the cylinder, warm inlet air admission and 
ceramic insulated engine components to enhance combustion. Au- 
toignition of CWS fuel was achieved at 1900 rpm, at loads ranging 
from 20-80 percent of the rated load of diesel-fuel powered cylin- 
ders. Limited emissions data indicates coal burnout rates in excess 
of 99 percent. NO, levels were significantly lower, while unburned 
hydrocarbon levels were higher for the CWS fueled cylinder than 
for corresponding diesel-fuel powered cylinders. 


3303 Electric-Powered Systems 


15682 (SAND-93-2622) An assessment of research and 
development leadership in advanced batteries for electric ve- 
hicles. Bruch, V.L. Sandia National Labs., Albuquerque, NM 
(United States). Feb 1994. 36p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. Order 
Number DE94009253. Source: OSTI; NTIS; GPO; GPO Dep. 

Due to the recently enacted California regulations requiring zero 
emission vehicles be sold in the market place by 1998, electric ve- 
hicle research and development (R&D) is accelerating. Much of the 
R&D work is focusing on the Achilles’ heel of electric vehicles — ad- 
vanced batteries. This report provides an assessment of the R&D 
work currently underway in advanced batteries and electric vehi- 
cles in the following countries: Denmark, France, Germany, Italy, 
Japan, Russia, and the United Kingdom. Although the US can be 
considered one of the leading countries in terms of advanced 
battery and electric vehicle R&D work, it lags other countries, par- 
ticularly France, in producing and promoting electric vehicles. The 
US is focusing strictly on regulations to promote electric vehicle 





usage while other countries are using a wide variety of policy in- 
struments (regulations, educational outreach programs, tax breaks 
and subsidies) to encourage the use of electric vehicles. The US 
should consider implementing additional policy instruments to en- 
sure a domestic market exists for electric vehicles. The domestic is 
the largest and most important market for the US auto industry. 


15683 (SAND—94-0630C) Overview of Sandia’s Electric 
Vehicle Battery Program. Clark, R.P. Sandia National Labs., Al- 
buquerque, NM (United States). [1993]. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-9310169-2: 1993 automotive technology development con- 
tractors’ meeting, Dearborn, MI (United States), 18-21 Oct 1993). 
Order Number DE94008944. Source: OSTI; NTIS; GPO Dep. 

Sandia National Laboratories is actively involved several projects 
which are part of an overall Electric Vehicle Battery Program. Part 
of this effort is funded by the United States Department of Energy/ 
Office of Transportation Technologies (DOE/OTT) and the remain- 
der is funded through the United States Advanced Battery 
Consortium (USABC). DOE/OTT supported activities include re- 
search and development of zinc/air and sodium/sulfur battery 
technologies as well as double layer capacitor (DLC) R&D. Projects 
in the USABC funded work include lithium/polymer electrolyte (LPE) 
R&D, sodium/sulfur activities and battery test and evaluation. 


15684 (SAND-94-0730C) SERAPHIM: A magnetic propul- 
sion scheme for fast trains. Marder, B.M.; Frost, C.A.; Lipinski, 
R.J.; Cowan, M. Sandia National Labs., Albuquerque, NM (United 
States). [1994]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF-940481- 
5: 7. symposium on electromagnetic launch technology, San 
Diego, CA (United States), 20-24 Apr 1994). Order Number 
DE94009278. Source: OSTI; NTIS; GPO Dep. 

We are attempting to develop and demonstrate a new type of lin- 
ear synchronous induction motor capable of propelling a vehicle at 
high speed. The technology, based on a passive guideway con- 
taining sequential aluminum plates, was developed in Sandia’s 
electromagnetic launch program. As such, it was called a “re- 
connection gun” and launched an aiuminum plate from between 
pairs of pancake coils. In the proposed propulsion scheme, the 
plates are fixed and the coils move. Pairs of closely spaced pan- 
cake coils on the vehicle straddle vertically mounted aluminum 
plates in the roadbed. The current in the coils is turned on when 
the plate is fully covered, peaks at some optimal time, and de- 
creases to zero before separation. This induces currents in the 
plate which interact with the coil current to produce repulsive 
forces. In essence, the pulsed coils push off the edge of the plate 
because at the high frequency of operation, the current has insuffi- 
cient time to fully penetrate. Since no embedded flux is required, 
the efficiency actually increases with speed. This concept has been 
named SERAPHIM, for SEgmented RAil PHased Induction Motor. 


3304 Hybrid Systems 
Refer also to citation(s) 14941 


15685 (EGG-EP-—10949) Energy storage specification re- 
quirements for hybrid-electric vehicle. Burke, A.F. EG and G 
Idaho, Inc., Idaho Falls, ID (United States). Sep 1993. 36p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC07-761D01570. Order Number DE94008642. Source: OSTI; 
NTIS; GPO Dep. 

A study has been made of energy storage unit requirements for 
hybrid-electric vehicles. The drivelines for these vehicles included 
both primary energy storage units and/or pulse power units. The 
primary energy storage units were sized to provide “primary 
energy” ranges up to 60 km. The total power capability of the driv- 
elines were such that the vehicles had 0 to 100 km/h acceleration 
times of 10 to 12 s. The power density requirements for primary 
energy storage devices to be used in hybrid vehicles are much 
higher than that for devices to be used in electric vehicles. The en- 
ergy density and power density requirements for pulse-power 
devices for hybrid vehicles, are not much different than those in an 
electric vehicle. The cycle life requirements for primary energy- 
storage units for hybrid vehicles are about double that for electric 
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vehicles, because of the reduced size of the storage units in the 
hybrid vehicles. The cycle life for pulse-power devices for hybrid 
vehicles is about the same as for electric vehicles having battery 
load leveling. Because of the need for additional components in 
the hybrid driveline, the cost of the energy storage units in hybrid 
vehicles should be much less (at least a factor of two) than those 
in electric vehicles. There are no presently available energy 
storage units that meet all the specifications for hybrid vehicle ap- 
plications, but ultracapacitors and bipolar lead-acid batteries are 
under development that have the potential for meeting them. If fly- 
wheel systems having a mechanical system energy density of 40 
to 50 W-h/kg and an electrical system power density of 2 to 3 kw/ 
kg can be developed, they would have the potential of meeting 
specifications for primary storage and pulse power units. 


3306 Vehicle Design Factors 
Refer also to citation(s) 15640 


3307 Emission Control 


15686 (UCRL-JC—114931) Application of pulsed plasma 
NO, reduction to diesel engine exhaust. Waliman, P.H.; Pene- 
trante, B.M.; Vogtlin, G.E.; Hsiao, M.C. Lawrence Livermore 
National Lab., CA (United States). 11 Oct 1993. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9307164-2: 1993 diesel emission reduction 
workshop, La Jolla, CA (United States), Jul 1993). Order Number 
DE94007454. Source: OSTI; NTIS; GPO Dep. 

We have studied the effect of pulsed plasma discharges on gas 
mixtures simulating diesel engine exhaust by modeling and by ex- 
periment. Our modeling results have shown that the pulsed plasma 
can convert NO, to No using the nitrogen itself as a reductant. 
However, this process is energetically unfavorable for the plasma 
regime of our measurements. In our experiments we found that ad- 
dition of hydrocarbons improves substantially the energy efficiency 
of pulsed plasma NO, reduction. Real exhaust gas contains some 
gaseous hydrocarbons and carbon monoxide that may prove suffi- 
cient for improving the energy efficiency of the “right” pulsed 
plasma reduction process. 


3308 Alternative Fuels 


Refer also to citation(s) 14942, 14947, 14948, 14969, 14980, 
15056, 15580, 15604, 15674, 15675, 15676, 15677, 15678, 15679, 
15680, 15681 


15687 (DOE/CE/16067—1) NGV fleet fueling station busi- 
ness plan: A public, private and utility partnership to identity 
economical business options for implementation of CNG fuel- 
ing infrastructure. Urban Consortium for Technology initiatives 
(United States). Energy Task Force; Long Beach, City of, CA 
(United States); Public Technology, Inc., Washington, DC (United 
States). Jul 1993. 82p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC02-92CE16067. Order Number 
DE94009558. Source: OSTI; NTIS; GPO Dep. 

The City of Long Beach recently incorporated an additional 61 
natural gas vehicles (NGV) within its own fleet, bringing the City’s 
current NGV fleet to 171 NGVs. During January 1992, the City 
opened its first public access compressed natural gas (CNG) fuel- 
ing station (86 CFM). This action served as the City’s first step 
toward developing the required CNG infrastructure to accommo- 
date its growing NGV fleet, as well as those of participating 
commercial and private fleet owners. The City of Long Beach is 
committed to promoting NGVs within its own fleet, as well as en- 
couraging NGV use by commercial and private fleet owners and 
resolving market development barriers. The NGV Business Plan 
provides recommendations for priority locations, station size and 
design, capital investment, partnership and pricing options. The 
NGV Business Plan also includes an econometric model to calcu- 
late CNG infrastructure cost recovery options, based on CNG 
market research within the City of Long Beach and Southern Cali- 
fornia area. Furthermore, the NGV Business Plan provides the City 
with a guide regarding CNG infrastructure investment, partnerships 
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and private fueling programs. Although the NGV Business Pian 
was developed to address the prevailing CNG-related issues af- 
fecting the City of Long Beach, the methodology used within the 
NGV Business Plan and, more significantly, the accompanying 
econometric model will assist local governments, nation-wide, in 
the successful implementation of similar CNG infrastructures re- 
quired for effective market penetration of NGVs. 


15688 (DOE/MC/23174—94/C0319) Coalkwater slurry spray 
characteristics of a positive displacement fuel injection sys- 
tem. Seshadri, A.K. (Texas A and M Univ., College Station, TX 
(United States). Dept. of Mechanical Engineering); Caton, J.A.; 
Kihm, K.D. General Electric Co., Erie, PA (United States). [1992]. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-88MC23174. (CONF-920122-8: American Society 
of Mechanical Engineers (ASME) energy sources technology con- 
ference and exhibition, Houston, TX (United States), 26-30 Jan 
1992). Order Number DE94008973. Source: OSTI; NTIS; GPO 
Dep. 

Experiments have been completed to characterized coal-water 
slurry sprays from a modified positive displacement fuel injection 
system of a diesel engine. The injection system includes an injec- 
tion jerk pump driven by an electric motor, a specially designed 
diaphragm to separate the abrasive coal from the pump, and a 
single-hole fuel nozzle. The sprays were injected into a pressurized 
chamber equipped with windows. High speed movies and instanta- 
neous fuel line pressures were obtained. For injection pressures of 
order 30 MPa or higher, the sprays were similar for coal-water 
slurry, diesel fuel and water. The time until the center core of the 
spray broke-up (break-up time) was determined from both the 
movies and from a model using the fuel line pressures. Results 
from these two independent procedures were in good agreement. 
For the base conditions, the break-up time was 0.58 and 0.50 ms 
for coal-water slurry and diesel fuel, respectively. The break-up 
times increased with increasing nozzle orifice size and with de- 
creasing chamber density. The break-up time was not a function of 
coal loading for coal loadings up to 53%. Cone angles of the 
sprays were dependent on the operating conditions and fluid, as 
well as on the time and location of the measurement. For one set 
of cases studied, the time-averaged cone angle was 15.9° and 
16.3° for coal-water slurry and diesel fuel, respectively. 


15689 (DOE/MC/23174—94/C0325) Coal-water slurry sprays 
from an electronically controlled accumulator fuel injection 
system: Break-up distances and times. Caton, J.A. (Texas A 
and M Univ., College Station, TX (United States). Dept. of Mechan- 
ical Engineering); Payne, S.E.; Terracina, D.P.; Kihm, K.D. General 
Electric Co., Erie, PA (United States). [1993]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC21- 
88MC23174. (CONF-930392-3: 1993 joint Central States and 
Eastern sections of the Combustion Institute, New Orleans, LA 
(United States), 15-17 Mar 1993). Order Number DE94008979. 
Source: OSTI; NTIS; GPO Dep. 

Experiments have been completed to characterize coal-water 
slurry sprays from an electronically-controllied accumulator fuel in- 
jection system of a diesel engine. The sprays were injected into a 
pressurized chamber equipped with windows. High speed movies, 
fuel pressures and needie lifts were obtained as a function of time, 
orifice diameter, coal loading, gas density in the chamber, and ac- 
cumulator fuel pressure. For the base conditions (50% (by man) 
coal loading, 0.4 mm diameter nozzle hole, coal-water slurry pres- 
sure of 82 MPa (12,000 psi), and a chamber density of 25 kg/m%), 
the break-up time was 0.30 ms. An empirical correlation for spray 
tip penetration, break-up time and initial jet velocity was developed. 
For the conditions of this study, the spray tip penetration and initial 
jet velocity were 15% greater for coal-water slurry than for diesel 
fuel or water. Results of this study and the correlation are specific 
to the tested coal-water slurry and are not general for other coal- 
water slurry fuels. 


15690 (IVL-B—1131) Alternative fuels for a sustainable de- 
velopment within the transportation sector. Brandel, M. 
Swedish Environmental Research Inst., Stockholm (Sweden). Feb 


1994. 65p. (in Swedish). Order Number DE94756494. Source: 
OSTI; NTIS. 
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This study focus the possibilities to introduce alternative fuels in 
large scale. These fuels are produced from biomass or agricultural 
crops and will not increase the level of COz in the atmosphere. We 
focus the production of fuels and use of fuels in otto and diesel en- 
gines. The main conclusion are that motor alcohols (methanol and 
ethanol) have the greatest potential for substitution of fossil fuels in 
short and medium term. Vegetable oil (RME) and biogas could be 
used as substitute for gasoline or diesel fuels in captive fleets in 
smaller scale (niche fuels). Improved energy efficiency is also im- 
portant to minimize greenhouse gas emissions. Alcohol blends in 
gasoline or diesel fuels could be a possible first step to reduce 
COz.-emission from transport sector. Cooperation between state 
and industry is needed to implement those fuels into the market. 
Long range targets and environmental goals are very important to 
engage industry in developing new or better engines. This could be 
important to solve the hen and egg problem i.e. at the same time 
introduce new fuels and engines. International cooperation i.a. 
within the European community is also important. Our proposal 
contains efforts in short medium range and long range and include 
means as economical and administrative, RD and D etc. We also 
emphasize the need of better coordination between different state 
authorities who support RD and D. 34 refs, 14 tabs 


15691 (JT-+163) A practical systems study concerning the 
use of rape seed oil fuel for Elsbett engines. Noren, O. (ed.). 
Swedish Inst. of Agricultural Engineering, Uppsala (Sweden). 1993. 
32p. (In Swedish). Order Number DE94756519. Source: OSTI; 
NTIS. 

The aim of this project was the development of a system for pro- 
duction and utilization of rape seed oil as an automotive fuel within 
agriculture and for the local authorities working vehicles. The only 
engine so far that can operate satisfactorily on pure rape seed oil 
is the Elsbett engine. A tractor with such an engine and using rape 
seed oil had approximately the same operation performance as a 
conventional diesel fueled tractor. The fuel consumption was some- 
what higher for the Elsbett engine but the gaseous emissions were 
lower. Because this was the first converted engine for this type of 
use it should be seen as an experimental version. An eventual in- 
troduction of the Elsbett concept requires a serial production to 
reach competitive prices. 


35 ARMS CONTROL 


Refer also to citation(s) 16481 


3501 Policy, Negotiations, and Legislation 


15692 (DOE/DP/50081-T3) A chronology of Comprehen- 
sive Test Ban proposals, negotiations, and debates: 
1945-1993. Pounds, T.J. Science Applications International Corp., 
McLean, VA (United States). Jan 1994. 44p. Sponsored by USDOE, 
Washington, DC-(United States). DOE Contract AC01-92DP50081. 
Order Number DES4006338. Source: OSTI; NTIS; INIS; GPO Dep. 

This document is a compilation of the comprehensive test ban 
proposals, negotiations and debates which took place between 
July, 1945 and October, 1993. 


15693 (DOE/FTR-94003544) Travel to Morocco and Egypt 
to promote cooperation in the field of peaceful uses of nuclear 
energy: Foreign trip report, October 16-28, 1993. Williams, J.D. 
Sandia National Labs., Albuquerque, NM (United States). 9 Nov 
1993. 26p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. Order Number 
DE94003544. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The goal of the trip was to promote cooperation in the field of 
peaceful uses of nuclear energy, as called for in Article IV of the 
Treaty on the Non-Proliferation of Nuclear Weapons, and in further- 
ance of the Agreements for Cooperation Between the United States 
of America and The Constitutional Monarchy of Morocco and The 
Arab Republic of Egypt concerning peaceful use of nuclear energy. 


15694 (SAND-91-8010/2) The history of NATO TNF policy: 
The role of studies, analysis and exercises conference pro- 
ceedings: Volume 2: Papers and presentations. Rinne, R.L. 





Sandia National Labs., Livermore, CA (United States). Feb 1994. 
336p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC04-76DR00789. (CONF-9009546—Vol.2: History 
of NATO TNF policy: the role of studies, analysis and exercises 
conference, Livermore, CA (United States), 12-14 Sep 1990). Or- 
der Number DE94009227. Source: OSTI; NTIS; INIS; GPO Dep. 
This conference was organized to study and analyze the role of 
simulation, analysis, modeling, and exercises in the history of NATO 
policy. The premise was not that the results of past studies will ap- 
ply to future policy, but rather that understanding what influenced 
the decision process — and how — would be of value. The structure 
of the conference was built around discussion panels. The panels 
were augmented by a series of papers and presentations focusing 
on particular TNF events, issues, studies, or exercises. The confer- 
ence proceedings consist of three volumes. Volume 1 contains the 
conference introduction, agenda, biographical sketches of principal 
participants, and analytical summary of the presentations and pan- 
els. This volume contains a short introduction and the papers and 
presentations from the conference. Volume 3 contains selected 
papers by Brig. Gen. Robert C. Richardson Ill (Ret.). Individual pa- 
pers in this volume were abstracted and indexed for the database. 


3502 Proliferation 
Refer also to citation(s) 14901, 14903, 15202, 15692, 15693 


15695 (DASIAC-TR-92-004) Summary of the proceedings 
of the Defense Nuclear Agency Conference on Arms Control 
and Verification Technology (ACT), 1-4 June 1992. Van Keuren, 
J. (comp.) (Defense Nuclear Agency, Alexandria, VA (United 
States)). Defense Nuclear Agency, Alexandria, VA (United States); 
Kaman Sciences Corp., Alexandria, VA (United States). Engineer- 
ing Sciences Div. Dec 1992. 83p. Sponsored by Department of 
Defense, Washington, DC (United States). (CONF-9206179- 
Summ.: Arms control and verification technology, Williamsburg, VA 
(United States), 1-4 Jun 1992). Source: OSTI; Defense Nuclear 
Agency, 6801 Telegraph Road, Alexandria, VA 22310-3398. 

The first Defense Nuclear Agency Conference on Arms Control 
and Verification Technology provided an international forum for 
over 200 individuals from the arms control verification technology 
and national security communities for discussion on the future of 
arms control verification and technology developments. Papers 
were presented in the following sessions: Future Arms Control Ini- 
tiatives, Interface between Intelligence and Arms Control, Lessons 
Learned, Proliferation in a Changing World Technologies — Roles 
and Applications, and Economics of Arms Control. Plenary ses- 
sions for general presentations on the future role of verification 
technology and negotiating and implementing verification mea- 
sures. The conference papers will be published separately. 


15696 (IAEA-INFCIRC-429) Address by the Minister for 
Foreign Affairs of Algeria on the occasion of the inauguration 
of the "Es Salam” reactor on 21 December 1993. International 
Atomic Energy Agency, Vienna (Austria). 18 Feb 1994. 29p. (in 
Arabic, Chinese, English, French, Russian, Order Number 
DE94622694. Source: OSTI; NTIS (US Sales Only); INIS. 

The address contains the declaration that Algeria resolves to ad- 
here to the Non-Proliferation Treaty. 


3503 Verification 
Refer also to citation(s) 15692, 15695, 16022, 16025, 16125, 16479 


15697 (LA-UR-94-1126) Induced shock propagation on the 
Non-Proliferation Experiment. McKown, T.0. Los Alamos Na- 
tional Lab., NM (United States). [1994]. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9404100-1: Symposium on the non-proliferation 
experiment results and implications for test ban treaties, Rockville, 
MD (United States), 19-21 Apr 1994). Order Number DE94009320. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Explosive Effects Physics Project at the Los Alamos Na- 
tional Laboratory planned and conducted experiments on the NPE 
(Non-Proliferation Experiment) as part of its effort to define source 
functions for seismic waves. Beyond the explosive chamber, the 
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detonation induced shock propagated through the saturated tuff of 
the N-tunnel complex. The CORRTEX (COntinuous Reflectometry 
for Radius vsw Time EXperiment) system was used to investigate 
the shock propagation in two drill holes and the access drift. The 
CORRTEX experiments fielded will be described. The data ob- 
tained are reviewed and an apparent asymmetry in the radiating 
shock is discussed. 


15698 (UCRL-ID—116130) Seismic event interpretation us- 
ing fuzzy logic and neural networks. Maurer, W.J.; Dowla, F.U. 
Lawrence Livermore National Lab., CA (United States). Jan 1994. 
24p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE94009469. Source: 
OSTI; NTIS; GPO Dep. 

In the computer interpretation of seismic data, unknown sources 
of seismic events must be represented and reasoned about using 
measurements from the recorded signal. In this report, we develop 
the use of fuzzy logic to improve our ability to interpret weak seis- 
mic events. Processing strategies for the use of fuzzy set theory to 
represent vagueness and uncertainty, a phenomena common in 
seismic data analysis, are developed. A fuzzy-assumption based 
truth-maintenance-inferencing engine is also developed. Prelimi- 
nary results in interpreting seismic events using the fuzzy neural 
network knowledge-based system are presented. 
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Refer also to citation(s) 14928, 15061, 15095, 16701 


15699 (DOE/ER-0612P) Materials Sciences programs, Fis- 
cal year 1993. USDOE Office of Energy Research, Washington, 
DC (United States). Materials Sciences Div. Feb 1994. 159p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94009137. Source: OST!; NTIS; GPO Dep. 

This report provides a compilation and index of the DOE Materi- 
als Sciences Division programs; the compilation is to assist 
administrators, managers, and scientists to help coordinate re- 
search. The report is divided into 7 sections: laboratory projects, 
contract research projects, small business innovation research, ma- 
jor user facilities, other user facilities, funding level distributions, 
and indexes. 


15700 (KFK-5193) Thermodynamic consistency of vis- 
coplastic material models involving external variable rates in 
the evolution equations for the internal variables. Malmberg, T. 
Kernforschungszentrum Karlsruhe GmbH (Germany). Inst. fuer 
Reaktorsicherheit. Sep 1993. 197p. Order Number DE94756200. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The objective of this study is to derive and investigate thermody- 
namic restrictions for a particular class of internal variable models. 
Their evolution equations consist of two contributions: the usual 
irreversible part, depending only on the present state, and a re- 
versible but path dependent part, linear in the rates of the external 
variables (evolution equations of "mixed type”). In the first instance 
the thermodynamic analysis is based on the classical Clausius- 
Duhem entropy inequality and the Coleman-Noll argument. The 
analysis is restricted to infinitesimal strains and rotations. The 
results are specialized and transferred to a general class of elastic- 
viscoplastic material models. Subsequently, they are applied to 
several viscoplastic models of "mixed type”, proposed or discussed 
in the literature (Robinson et al., Krempl et al., Freed et al.), and it 
is shown that some of these models are thermodynamically incon- 
sistent. The study is closed with the evaluation of the extended 
Clausius-Duhem entropy inequality (concept of Mueller) where the 
entropy flux is governed by an assumed constitutive equation in its 
own right; also the constraining balance equations are explicitly ac- 
counted for by the method of Lagrange multipliers (Liu’s approach). 
This analysis is done for a viscoplastic material model with evolu- 
tion equations of the "mixed type’. It is shown that this approach is 
much more involved than the evaluation of the classical Clausius- 
Duhem entropy inequality with the Coleman-Noll argument. (orig.) 


ERA Vol. 19, No. 6 237 





36 MATERIALS 
3601 Metals and Alloys 


3601 Metals and Alloys 


Refer also to citation(s) 14561, 14592, 14698, 14796, 14805, 
15102, 15253, 15256, 15260, 15261, 15262, 15339, 15341, 15347, 
15364, 15370, 15371, 15491, 15492, 15515, 15610, 15613, 15678, 
15837, 15855, 15866, 16094, 16204, 16205, 16215, 16437, 17376, 
17390, 17403, 17707 


15701 (AECL-10798) Formation and stability of Fe-rich 
precipitates in dilute Zr(Fe) single-crystal alloys. Zou, H.; Hood, 
G.M.; Roy, J.A.; Schultz, R.J. Atomic Energy of Canada Ltd., Chalk 
River, ON (Canada). Chalk River Nuclear Labs. Feb 1993. 17p. 
(COG-92-409.). Order Number DE94619027. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The formation and stability of Fe-rich precipitates in two a-Zr(Fe) 
single-crystal alloys with nominal compositions (|, 50 ppma Fe, and 
ll, 650 ppma Fe) have been investigated (the maximum solid solu- 
bility of Fe in a-Zr is 180 ppma - 800 C). Optical microscopy, 
scanning electron microscopy (SEM) and transmission electron mi- 
croscopy (TEM) have been used to examine the characteristics of 
Fe-rich precipitates. SEM and TEM micrographs show that in 
as-grown alloy Il, Zr2Fe precipitates are located at ‘stringers’. Pre- 
cipitates were not observed in as-grown alloy |. During annealing, 
below the solvus, Fe diffuses to the surfaces to form Zr3Fe precipi- 
tates in both alloys. The precipitates on the surfaces of alloy | tend 
to be star-like (0001) or pyramidal (1010), and their distribution is 
heterogeneous. Dissolution of ZrzFe surface precipitates of alloy | 
(annealing above the solvus) leaves precipitate-like features on the 
surfaces. ZroFe precipitates in as-grown alloy || can be dissolved 
only by 6-phase annealing. (Author) 8 figs., 18 refs. 


15702 (AECL—10801) Study of point defect mobilities in 
zirconium during electron irradiation in a HVEM. Griffiths, M. 
(Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs.); Styles, R.C.; Woo, C.H.; Phillip, F.; Frank, W. 
Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs. Jan 1993. 23p. (COG—92-40.). Order Number 
DE94619028. Source: OSTI; NTIS (US Sales Only); INIS. 

A high voltage electron microscope (HVEM) was used to 
investigate the nature of intrinsic point defects in a-Zr by direct ob- 
servation of dislocation climb and cavity growth or shrinkage. The 
material used was Marz-grade Zr that had been pre-irradiated with 
neutrons at about 740 K in the Dounreay Fast Reactor. Dislocation 
loops of vacancy character that had been produced during the 
neutron irradiation were studied by further irradiation with electrons 
in the HVEM. Growth of the loops was observed at temperatures 
as low as 230 K, indicating that, under the conditions of the experi- 
ment, some vacancy-type defects were mobile in the temperature 
regime 230 K-300 K. The nature of these defects is unknown. One 
possibility is that these defects are not intrinsic in nature, but may 
be vacancy-Fe complexes. In addition to the climb of dislocation 
loops, ¢c-component network dislocations and cavities were also 
studied. Basal plane climb of the network dislocations was ob- 
served at 573 K, but was not readily apparent at 320 K. This 
suggests that preferred climb planes (and possibly loop habit 
planes) are sensitive to temperature. Cavities that were already in 
the foil after neutron irradiation or were induced by electron irradia- 
tion grew along the c-axis and shrank along a-directions during 
electron irradiation. This radiation-induced shape change of the 
cavities strongly suggests the existence of a diffusional anisotropy 
difference between interstitials and vacancies in a-Zr. (Author) 14 
figs., 22 refs. 


15703 (AECL—10823) Modelling irradiation creep of zirco- 
nium alloys. Christodoulou, N.; Causey, A.R.; Woo, C.H.; Tome, 
C.; Klassen, R.J.; Holt, R.A. Atomic Energy of Canada Ltd., Chalk 
River, ON (Canada). Chalk River Nuclear Labs. Sep 1993. 24p. 
(COG-93-84.). Order Number DE94619055. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The effect of texture and dislocation structure on irradiation 
creep of Zircaloy-2 (irradiated at about 340 K) and Zr-2.5Nb alloys 
(irradiated at about 558 K) is studied by means of a self-consistent 
model. The model relates the creep behaviour of polycrystals to 
that of single crystals by taking into account the crystallographic 
texture, dislocation density, grain shape and the intergranular 
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stesses generated due to the crystallographic anisotropy. Three in- 
dependent creep compliances of the polycrystal obtained from 
creep tests on a reference material are used to derive the single 
crystal creep compliances. These are used to calculate the 
polycrystalline compliances for the remaining materials. At low irra- 
diation temperatures the predicted polycrystalline compliances 
agree well with the measured values. The observed behaviour can 
be described by a climb-assisted glide mechanism, in which the 
creep strain is accommodated mainly by prismatic slip, with smaller 
contributions from basal and pyramidal slip systems. At higher 
irradiation temperatures, the self-consistent approach can also de- 
scribe well the creep behaviour of Zr-2.5Nb samples. 


15704 (AECL—10877) Precipitation in Zr-2.5Nb enhanced by 
proton irradiation. Cann, C.D.; So, C.B.; Styles, R.C.; Coleman, 
C.E. Atomic Energy of Canada Ltd., Chalk River, ON (Canada). 
Chalk River Nuclear Labs. Aug 1993. 16p. (CONF-9209447-: The 
evolution of microstructure in metals during irradiation conference, 
Muskoka (Canada), 29 Sep - 2 oct 1992; COG—93-205.). Order 
Number DE94619056. Source: OSTI; NTIS (US Sales Only); INIS. 
A 3.6 MeV proton irradiation of annealed Zr-2.5Nb has been per- 
formed to determine whether proton irradiation will enhance the 
precipitation of Nb-rich 6-phase precipitates within the a-grains. a 
transmission electron microscope examination of a foil after irradia- 
tion at 770 K for 18 h and at 720 K for 264.5 h to a total damage 
of 0.94 dpa revealed a fine dispersion of precipitates within the a- 
grains. Electron diffraction analysis of the precipitates found they 
have lattice plane spacings consistent with the Nb-rich 6-phase. 
This result is in agreement with the Gphase precipitation observed 
following neutron irradiation, and thus it supports the use of proton 
irradiation to simulate neutron-irradiation effects in Zr-2.5Nb. 


15705 (AECL-—10882) Phase transitions in crystalline solids 
1: Automorphisms and extensions of crystallographic and 
icosaheadral point groups. Walker, J.R. (Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.); Boyle, L.L. Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs. Sep 1993. 41p. Order Num- 
ber DE94619029. Source: OSTI; NTIS (US Sales Only); INIS. 

Many crystalline materials of interest to the Canadian Nuclear 
Program have the potential to undergo phase transitions in their 
range of application. During such phase transitions, a representa- 
tion of the space group of the higher symmetry polymorph softens 
to induce the transition. This report is the first in a series of reports 
concerned with the group-theoretic properties of phase transitions 
in crystalline materials. The object of the research is to identify all 
spectroscopically-active soft modes for the 230 three-dimensional 
space groups. Identification of these soft modes will enable a de- 
tailed examination of phase transitions in materials of interest to 
the Canadian Nuclear Program and aid in the optimization of mate- 
rial properties. In this report, the group-theoretic properties of 
crystal structures and phase transitions are reviewed. It is demon- 
strated that the problem of extending a group reduces to that of 
determining its automorphisms. The automorphism groups of the 
crystallographic and icosahedral point groups are derived using a 
consistent presentation. 


15706 (AECL-—10950) Mitigation of harmful effects of welds 
in zirconium alloy components. Coleman, C.E.; Doubt, G.L.; 
Fong, R.W.L.; Root, J.H.; Bowden, J.W.; Sagat, S.; Webster, R.T. 
Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs. Oct 1993. 31p. (CONF-930611-: 10. interna- 
tional ASTM symposium on zirconium in the nuclear industry, 
Baltimore, MD (United States), 21-24 Jun 1993; COG—93-376.). 
Order Number DE94619033. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Welding produces local residual tensile stresses and changes in 
texture in components made from zirconium alloys. In the heat- 
affected zone in tubes or plates, the basal plane normals are 
rotated into the plane of the component and perpendicular to the 
direction of the weld. Thin-walled zircaloy-2 tubes containing an ax- 
ial weld do not reach their full strength, because they always fail 
prematurely in the weld when pressurised to failure in a fixed-end 
burst test. Reinforcing the weld by increasing its thickness by 25% 
moves the failure to the parent metal, improves the biaxial strength 
of the tube by 20 to 25%, and increases the total elongation by 





200 to 450%. In components made from Zr-2.5Nb, the texture in 
the heat-affected zone promotes delayed hydride cracking (DHC) 
driven by tensile residual stress. Although the texture is not much 
affected by heat-treatments below 630 degrees celsius and large 
grain interaction stresses remain as a result of mixed textures, 
macro-residual tensile stresses can be relieved by heat-treatment 
to the point where the probability of cracking is very low. 


15707 (AECS-PH-S/FRSR-77) Irradiation effects in Fe 
30%Ni alloy during Ar ion implantation. Soukieh, Mohamad 
(Atomic Energy Commission, Damascus (Syrian Arab Republic). 
Dept. of Physics); Al-Mohamad, Ali. Atomic Energy Commission, 
Damascus (Syrian Arab Republic). Dec 1993. 41p. (in Arabic). Or- 
der Number DE94619057. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The use of metallic thin films for studying the processes which 
take place during ion irradiation has recently increased. For exam- 
ple, ion implantation is widely used to study the structural defects 
in transition metallic thin films such as (Fe, Ni, Co), because it can 
simulate the effects occurring in nuclear reactors during neutron ir- 
radiation especially the swelling of reactor materials. The swelling 
of metals and alloys is strongly related to the material structure 
and to the irradiation conditions. The general feature of formation 
of structural defects as a function of irradiation dosage and anneal- 
ing temperature is well known. However, the detailed mechanisms 
are still not well understood. For example, the swelling of iron alloy 
with 30-35% nickel is very small in comparison with other Ni con- 
centrations, and there is no clear information on the possibility of 
phase transitions in fe-Ni alloys during irradiation. The aim of this 
work is to study the phase-structural changes in Fe-30% Ni im- 
planted by high dose of argon ions. The effect of irradiation with 
low energy argon ions (40 KeV, and fluences of 10.E15 to 10.E17 
ions/cm) on the deposited thin films of Fe-30% Ni alloy was investi- 
gated using RBS and TEM techniques. The thicknesses of these 
films were about 65+-10 nm deposited on ceramic, KBr, and Be fi- 
ols substrates. Gas bubble formation and profile distribution of the 
implanted argon ions were investigated. Formation of an ordered 
phase Fes Ni during irradiation appears to inhibit gas bubble for- 
mations in the film structure. (author). 17 refs., 15 figs., 7 tabs. 


15708 (ANL/ET/CP-—82049) Defect detection in  multi- 
layered, plasma sprayed zirconia by time resolved infrared 
radiometry: A comparison between analytical and experimen- 
tal methods. Happoldt, P.G. (Caterpillar Inc., Peoria, IL (United 
States)); Ellingson, W.A.; Gardiner, T.; Krueger, J. Argonne Na- 
tional Lab., IL (United States). [1994]. 11p. Sponsored by Illinois 
State Government, Springfield, IL (United States). DOE Contract 
W-31109-ENG-38. (CONF-940483-4: 16. SPIE thermosense: 
international conference on thermal sensing and imaging and diag- 
nostic applications, Orlando, FL (United States), 4-8 Apr 1994). 
Order Number DE94009803. Source: OSTI; NTIS; GPO Dep. 

Analytical and experimental methods were used to study a series 
of test specimens consisting of plasma sprayed layers of NiCrA1Y/ 
ZrOz of various compositions. The coatings were seeded with artifi- 
cial defects and were sprayed on steel disks. Two types of defects 
were used: flat bottomed holes drilled in the steel substrate and 
patches of room temperature vulcanizing silicone within the coat- 
ings. Defect sizes ranged from 0.1 to 10 mm and were at depths 
below the coating surface from 0.6 to 3.6 min. The method of time 
resolved infrared radiometry was used with two different heat 
sources, an acetylene torch and a high intensity lamp, to inspect 
the coatings. The torch allowed excellent sensitivity at depths of 
less than 2 mm and the lamp revealed flaws through the full coat- 
ing thickness. Two analytical models were developed to study beat 
flow in the test specimens: a finite element model and an electrical 
analog model. Results from the two models were compared to 
check consistency and the finite element model results were com- 
pared with experimental results. The finite element code was 
chosen for further development due to its greater flexibility and 
ease of use. 


15709 (ANL/IPNS/CP-82301) Experimental studies on the 
effect of coherency strains on coarsening kinetics: Current 
status and future outlook. Muralidharan, G. (Argonne National 
Lab., IL (United States)); Epperson, J.E.; Chen, H. Argonne Na- 
tional Lab., IL (United States); Illinois Univ., Urbana, IL (United 
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States). Dept. of Materials Science and Engineering. [1994]. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38 ; FG02-91ER45439. (CONF-940383-1: 
International conference on advances in physical metallurgy, Bom- 
bay (india), 9-11 Mar 1994). Order Number DE94008480. Source: 
OSTI; NTIS; GPO Dep. 

The effect of coherency strains on the coarsening rate constant 
in Ostwald ripening is an area that is not well understood. We 
briefly review the extant experimental data on the effect of 
coherency strains on coarsening rates and explain the need to ac- 
count for variations in coarsening rates due to composition and 
diffusivity effects before drawing any conclusions on the depen- 
dence of coarsening rates on the misfit parameter. Using the 
preexisting theories for coarsening rates in multi-component sys- 
tems, we suggest a simple method to account for the composition 
dependence of coarsening rates arising from factors unrelated to 
coherency strain effects. We then present some of the results from 
our on-going work in the Ni-Al-Si system and explain the relevance 
of this study to our understanding of coarsening in internally- 
stressed systems. We conclude the presentation with our views on 
the direction of future research in this aspect of coarsening. 


15710 (ANL/MCT/PP-71000) Studies of aged cast stainless 
stee| from the Shippingport reactor. Chopra, O.K. Argonne 
National Lab., IL (United States). Materials and Components Tech- 
nology Div. Oct 1991. 26p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. Order Number DE94008470. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The mechanical properties of cast stainless steels from the Ship- 
pingport reactor have been characterized. Baseline properties for 
unaged materials were obtained from tests on either recovery- 
annealed material or material from a cooler region of the 
component. The materials exhibited modest decrease in impact en- 
ergy and fracture toughness and a small increase in tensile 
strength. The fracture toughness J-R curve, Jic value, tensile flow 
stress, and Charpy-impact energy of the materials showed very 
good agreement with estimations based on accelerated laboratory 
aging studies. The kinetics of thermal embrittlement and degree of 
embrittlement at saturation, i.e., the minimum impact energy that 
would be achieved after long-term aging, were established from 
materials that were aged further in the laboratory at temperatures 
between 320 and 400°C. The results showed very good agree- 
ment with estimates; the activation energies ranged from 125 to 
250 kJ/mole and the minimum room-temperature impact energy 
was >75 J/cm?. The estimated impact energy and fracture tough- 
ness J-R curve for materials from the Ringhals reactor hot and 
crossover-leg elbows are also presented. 


15711 (ANL/MCT/PP-74905) Estimation of mechanical 
properties of cast stainless steels during thermal aging in 
LWR systems. Chopra, O.K. Argonne National Lab., IL (United 
States). Materials and Components Technology Div. Oct 1991. 33p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Order Number 
DE94008471. Source: OSTI; NTIS; INIS; GPO Dep. 

A procedure and correlations are presented for predicting 
Charpy-impact energy, tensile flow stress, fracture toughness J-R 
curve, and Jic of aged cast stainless steels from known material 
information. The “saturation” impact strength and fracture tough- 
ness of a specific cast stainless steel, i.e., the minimum value that 
would be achieved for the material after long-term service, is esti- 
mated from the chemical composition of the steel. Mechanical 
properties as a function of time and temperature of reactor service 
are estimated from impact energy and flow stress of the unaged 
material and the kinetics of embrittlement, which are also deter- 
mined from chemical composition. The Jic values are determined 
from the estimated J-R curve and flow stress. Examples of estimat- 
ing mechanical properties of cast stainless steel components 
during reactor service are presented. A common predicted lower- 
bound J-R curve for cast stainless steels of unknown chemical 
composition is also defined for a given grade of steel, ferrite con- 
tent, and temperature. 


15712 (ANL/MSD/CP-82073) Characterization of interface 
structure in multilayers using specular x-ray reflectance. 
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Fullerton, E.E. Argonne National Lab., IL (United States). Jan 
1994. 5p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-31109-ENG-38. (CONF-940379-1: 2. topical 
meeting on physics of x-ray multilayer structures, Jackson Hole, 
WY (United States), 13-17 Mar 1994). Order Number DE94007698. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This paper discusses the quantitative analysis of specular reflec- 
tivity from a series of Nb/Si multilayers sputtered at various Ar 
pressures. Interfacial reactions and changes in cumulative rough- 
ness with Ar pressure can be quantitatively determined, in 
agreement with TEM. 2 figs, 11 refs. 


15713 (ANLU/MSD/CP-82234) Electron energy dependence 
of amorphization in ZrzFe. Motta, A.T. (Pennsylvania State Univ., 
University Park, PA (United States). Dept. of Nuclear Engineering); 
Howe, L.M.; Okamoto, P.R. Argonne National Lab., IL (United 
States). Feb 1994. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-931108— 
93: Fall meeting of the Materials Research Society (MRS), Boston, 
MA (United States), 29 Nov - 3 dec 1993). Order Number 
DE94008459. Source: OSTI; NTIS; GPO Dep. 

This paper reports the results from a study conducted to deter- 
mine the effect of electron energy on the dose-to-amorphization of 
Zr3 Fe at 23-30 K. ZrzFe samples were irradiated in the HVEM at 
Argonne National Laboratory, at 200 to 900 keV. Amorphization 
occurred at electron energies from 900 keV down to 250 keV. 
Three distinct regions were observed: between 900 and 700 key 
amorphization occurred at a constant low dose of ~ 4 x 1071 e 
cm—*; a higher plateau at 10°* was observed between 600 and 
400 keV, and finally there was a sharp increase in the dose-to- 
amorphization below 400 key, so that at 250 key the necessary 
dose was an order of magnitude higher than that at 900 keV. In 
the region below 400 keV there was evidence of a dependence of 
the dose-to-amorphization on the orientation of the sample with re- 
spect to the electron beam. The results can be analyzed in terms 
of a composite displacement cross section dominated at high ener- 
gies by displacements of Zr and Fe atoms, by displacements of Fe 
atoms at intermediate energies and of secondary displacements of 
lattice atoms by recoil impurities at low energies. 


15714 (ANL/MSD/CP-82244) Irradiation-induced phase 
transformations in zirconium alloys. Howe, L.M. (Atomic Energy 
of Canada Ltd., Chalk River, ON (Canada). Chalk River Labs.); 
Phillips, D.; Motta, A.T.; Okamoto, P.R. Argonne National Lab., IL 
(United States). Feb 1994. 24p. Sponsored by USDOE, Washing- 
ton, DC (United States);Organization of CANDU Industries, 
Toronto, ON (Canada). DOE Contract W-31109-ENG-38. (CONF- 
9309251-—2: 8. international conference on surface modification of 
metals by ion beams, Kanazawa (Japan), 13-17 Sep 1993). Order 
Number DE94008484. Source: OSTI; NTIS; GPO Dep. 

4°Ar and 298) ion irradiations of ZrzFe were performed at 35— 
725 K using 15-1500 keV ions. Results are presented on role of 
deposited-energy density on nature of the damaged regions in 
individual cascades produced by ion bombardment of ZrzFe. Com- 
parison is also made between irradiation-induced amorphization of 
Zr3Fe during electron irradiation and under ion bombardments. De- 
pendence of damage production on incident electron energy in 
Zr3Fe was also determined. Preliminary results are also discussed 
for amorphization of ZrFe2, Zr(Cr,Fe)> and ZrCrp by electron irradi- 
ation. Results of a recent investigation on amorphization of 
Zr(Cr,Fe)2 and Zro(Ni,Fe) precipitates in Zircaloy-4 are discussed 
in context of previous experimental results of neutron and electron 
irradiations and likely amorphization mechanisms are proposed. 


15715 (CEA-R-5645) Intergranular brittle fracture of a low 
alloy steel. Global and local approaches. Kantidis, E. CEA Cen- 
tre d'Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. de 
Technologie des Materiaux; Ecole Nationale Superieure des Mines, 
75 - Paris (France). Aug 1993. 284p. (In French). Order Number 
DE94620458. Source: OSTI; NTIS (US Sales Only); INIS. 

The intergranular brittle fracture of a low alloy steel (A533B.Ci1) 
is studied: an embrittlement heat treatment is used to develop two 
brittle ‘states’ that fail through an intergranular way at low tempera- 
tures. This mode of fracture leads to an important shift of the 
transition temperature (~ 165 deg C) and a decrease in the frac- 
ture toughness. The local approach to fracture, developed for 
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cleavage, is applied to the case of intergranular fracture. Modifica- 
tions are proposed. The physical supports of these models are 
verified by biaxial (tension-torsion) tests. From the local approaches 
developed for intergranular fracture, the static and dynamic fracture 
toughness of the embrittled steel is predicted. The local approach 
applied to a structural steel, which presents mixed modes of frac- 
ture (cleavage and intergranular), showed that this mode of 
fracture seems to be controlled by intergranular loss of cohesion. 


15716 (CEA-R-5650) Statistical thermodynamics and 
mean-field theory for the alloy under irradiation model. 
Kamyshendo, V. (AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Prob- 
lem Materialovedeniya); Vaks, V.G. CEA Centre d’Etudes de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. de Technologie des Ma- 
teriaux. 1993. 22p. (in French). Order Number DE94620474. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A generalization of statistical thermodynamics to the open 
systems case, is discussed, using as an example the alloy-under- 
irradiation model. The statistical properties of stationary states are 
described with the use of generalized thermodynamic potentials and 
‘quasi-interactions’ determined from the master equation for micro- 
configuration probabilities. Methods for resolving this equation are 
illustrated by the mean-field type calculations of correlators, ther- 
modynamic potentials and phase diagrams for disordered alloys. 


15717 (CONF-921101-140) Image simulations of Ge twin 
boundaries. McKernan, S.; Carter, C.B. Minnesota Univ., Min- 
neapolis, MN (United States). Dept. of Chemical Engineering and 
Materials Science. [1992]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-92ER45465. From 16. 
Materials Research Society (MRS) fall meeting; Boston, MA 
(United States); 30 Nov - 5 dec 1992. Order Number DE94010136. 
Source: OSTI; NTIS; GPO Dep. 

General high-angle tilt grain boundaries may be described by an 
arrangement of repeating structural units. Some grain-boundary de- 
fects may also be modeled by the incorporation of structural units 
of related boundary structures into the boundary. The simulation of 
these structures requires the use of prohibitively large unit cells. 
The possibility of modeling these boundaries by the superposition of 
image simulations of the individual structural units is investigated. 


15718 (CONF-931009-22) Structure, stability, and mechan- 
ical properties of intermetallic phases. Schneibel, J.H.; Liu, C.T. 
Oak Ridge National Lab., TN (United States). [1993]. 13p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From Fall meeting of the Minerals, Metals and 
Materials Society: physical metallurgy and materials; Pittsburgh, 
PA (United States); 17-21 Oct 1993. Order Number DE94009178. 
Source: OSTI; NTIS; GPO Dep. 

The importance of the structural stability of intermetallics with re- 
gard to their mechanical properties is illustrated with two case 
studies. First, the importance of structural and thermal defects for 
the strength of (weakly ordered) FeAl and (strongly ordered) NiAI is 
shown. Several inconsistencies and unresolved issues in the 
present understanding of point defects in FeAl are addressed. 
Since point defects alone may not explain the mechanical differ- 
ences between these two materials, the role of dislocations is 
considered as well. It is shown that the differences in the atomic 
bonding of FeAl and NiAl, which deter-mine the active slip sys- 
tems, are likely to influence the compositional dependence of the 
strength of these two intermetallics. Second, the class of the 
triaiuminides is reviewed with emphasis on AlgTi. In addition to sta- 
bilizing a cubic crystal structure, the ratio of K/G, where K is the 
bulk modulus and G the shear modulus, needs to be increased in 
order to achieve extensive plastic deformation at room tempera- 
ture. It is not clear, at the present time, to what extent 
macroalloying of trialuminides can achieve this goal, although 
promising results have been reported for Al,Ti containing relatively 
high concentrations (14 at. %) of chromium. 


15719 (CONF-931009-24) First-principles and molecular 
dynamics studies of twin boundaries in hep zirconium. Morris, 
J.R. (Ames Lab., IA (United States)); Ye, Y.Y.; Ho, K.M.; Chan, 
C.T.; Yoo, M.H. Oak Ridge National Lab., TN (United States). 
[1993]. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400 ; W-7405-ENG-82. From 





Fall meeting of the Minerals, Metals and Materials Society: physi- 
cal metallurgy and materials; Pittsburgh, PA (United States); 17-21 
Oct 1993. Order Number DE94009452. Source: OSTI; NTIS; GPO 
Dep. 

We use a combination of molecular dynamics (MD) and first- 
principles techniques to study the structure and energies of twin 
boundaries in hcp zirconium. The empirical many-body potential of 
Zr is used to test the stability of various possible twin structures, 
but the final relaxed positions are accurately determined using fully 
self-consistent ab initio energy and Hellman-Feynman force calcu- 
lations. This combination of techniques is powerful, as it provides a 
stringent test of our empirical potential, while producing reliable re- 
sults for Zr that do not depend upon any empirical parameters. 
This paper summarizes our work to date on the compression twins, 
which demonstrates the importance of supporting empirical model- 
ing with more accurate calculations. We also present new results 
on the empirical modeling of the tension twins of Zr. 


15720 (CONF-931108-99) Effect of pressure on arsenic dif- 
fusion in germanium. Mitha, S. (Harvard Univ., Cambridge, MA 
(United States)); Theiss, S.D.; Aziz, M.J.; Schiferl, D.; Poker, D.B. 
Oak Ridge National Lab., TN (United States). Jan 1994. 7p. Spon- 
sored by USDOE, Washington, DC (United States);National 
Science Foundation, Washington, DC (United States). DOE Con- 
tract ACO05-840R21400. DMR-89-13268. From Fall meeting of the 
Materials Research Society (MRS); Boston, MA (United States); 29 
Nov - 3 dec 19938. Order Number DE94009451. Source: OSTI; 
NTIS; INIS; GPO Dep. 

We report preliminary results of a study of the activation volume 
for diffusion of arsenic in germanium. High-temperature high- 
pressure anneals were performed in a liquid argon pressure 
medium in a diamond anvil cell capable of reaching 5 GPa and 
750 C,| which is externally heated for uniform and repeatable tem- 
perature profiles. Broadening of an ion-implanted arsenic profile 
was measured by Secondary lon Mass Spectrometry. Hydrostatic 
pressure retards the diffusivity at 575 C, characterized by an 
activation volume that is +15% of the atomic volume of Ge. Impli- 
cations for diffusion mechanisms are discussed. 


15721 (CONF-940222-14) Attack of superheater tube al 
loys, coatings, and claddings by coal-ash corrosion. Van 
Weele, S. (Foster Wheeler Development Corp., Livingston, NJ 
(United States)); Blough, J.L.; DeVan, J.H. Oak Ridge National 
Lab., TN (United States). [1994]. 17p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From Corrosion 94: National Association of Corrosion Engineers 
(NACE) international annual conference; Baltimore, MD (United 
States); 28 Feb - 4 mar 1994. Order Number DE94009448. 
Source: OSTI; NTIS; GPO Dep. 

Twenty stainless steels, nickel alloys, claddings, and _ inter- 
metallics have been evaluated for resistance to coal-ash attack. Six 
series of test conducted to determine effects of two gas and three 


ash compositions at 650 and 700C (1202 and 1292F) for times up 
to 800 hours. 


15722 (CONF-940692-—2) Mapping of residual strains of a 
ceramic-to-metal joint using X-ray diffraction. Watkins, T.R. 
(Oak Ridge National Lab., TN (United States)); Wang, X.L.; 
Spooner, S.; Hubbard, C.R.; Vance, S.J.; Rabin, B.H.; Williamson, 
R.L. Oak Ridge National Lab., TN (United States). [1994]. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. From 4. international conference on 
residual stress (ICRS-4); Baltimore, MD (United States); Jun 1994. 
Order Number DE94007421. Source: OSTI; NTIS; GPO Dep. 

In this study, the residual strains in the iron layer of a zirconia- 
iron joint, brazed with a metal alloy, were measured with X-ray 
diffraction as a function of distance from the joint. The residual 
strains were measured at various key locations indicated by a finite 
element model (FEM). The X-ray residual strain mapping results 
were compared to neutron diffraction mapping results. These data 
were combined to provide a complete residual strain profile of 
these samples and were compared with results of FEM. 


15723 


(DOE/ER/13744-T2) Theory of the dissociation dy- 
namics of small molecules on metal surfaces: Technical 
progress report, July 1, 1993—June 30, 1994. Jackson, B.E. 
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Massachusetts Univ., Amherst, MA (United States). Dept. of Chem- 
istry. [1994]. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-87ER13744. Order Number 
DE94009401. Source: OSTI; NTIS; GPO Dep. 

The objective is to develop realistic theoretical models for 
molecule-metal interactions important in catalysis. The dissociative 
adsorption of diatomics on metals, Eley-Rideal mechanisms for re- 
combinative desorption, and sticking on surfaces have all been 
examined. Efficient time dependent quantum scattering techniques 
have been developed to treat the molecular degrees of freedom 
and the thermal vibrations of the solid. 


15724 (DOE/ER/45455-2) Theoretical study of reactions at 
the electrode-electrolyte interface: Progress report, February 
1, 1993—March 31, 1994. Halley, J.\W. Minnesota Univ., Minneapo- 
lis, MN (United States). School of Physics and Astronomy. [1994]. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-91ER45455. Order Number DE94009658. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Electron transfer rates are predicted by numerical methods, in 
collaboration with ANL. Emphasis is on electron transfer involving 
ions known to be important in enhancing stress corrosion cracking 
in light water reactors and on electron transfer at oxide surfaces. 
We have completed studies of the ferrous-ferric electron transfer 
rate in which effects of electric field, entropic effects in the free en- 
ergy and quantum effects are included for the first time in the 
calculation of the rate of an electrochemical (heterogeneous) reac- 
tion rate. These new results confirm assumptions made in earlier 
calculations. The ferric ion has been modelled in a dissociable po- 
larizable model showing the six-fold coordination of this ion in 
aqueous solution is stabilized by the three body interactions arising 
from the polarizability of water. In our studies of oxides, we have 
completed a Hartree self consistent calculation of the electronic 
structure of fayalite. The calculation utilizes a new method which 
takes phenomenological account of local electron correlations 
which have plagued electronic structure calculations of oxides for a 
long time. No electronic structure calculation of fayalite has been 
previously reported to our knowledge. Similar methods have been 
used to calculate the electronic structure of a vacancy in rutile 
(TiOz). Results show that the screening donor electrons are 
anisotropically distributed around the vacancy. 


15725 (DOE/ID/13103-T1) Molten metal analysis by laser 
produced plasmas: Technical progress report. Kim, Yong W. 
Lehigh Univ., Bethlehem, PA (United States). Dept. of Physics. Feb 
1994. 42p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FCO07-911D13103. Order Number 
DE94007014. Source: OSTI; NTIS; GPO Dep. 

A new method of molten metal analysis, based on time- and 
space-resolved spectroscopy of a laser-produced plasma (LPP) 
plume of a molten metal surface, has been implemented in the 
form of a prototype LPP sensor-probe, allowing in-situ analysis in 
less than 1 minute. The research at Lehigh University has been 
structured in 3 phases: laboratory verification of concept, compari- 
son of LPP method with conventional analysis of solid specimens 
and field trials of prototype sensor-probe in small-scale metal 
shops, and design/production/installation of two sensor-probes in 
metal production shops. Accomplishments in the first 2 phases are 
reported. 6 tabs, 3 figs. 


15726 (DOE/PC/92542-T5) Robotic weld overlay coatings 
for erosion control: Quarterly progress report, October 1993— 
December 1993. Levin, B.F.; DuPont, J.N.; Marder, A.R. Lehigh 
Univ., Bethlehem, PA (United States). Energy Research Center. 20 
Jan 1994. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-92PC92542. Order Number 
DE94009703. Source: OSTI; NTIS; GPO Dep. 

Research is being conducted to develop criteria for selecting 
weld overlay coatings for erosion mitigation in Circulated Fluidized 
Beds. Twelve weld overlay alloys were deposited on 1018 steel 
substrates using plasma arc welding. Ten samples from each coat- 
ing were prepared for erosion testing. All selected coatings were 
erosion tested at 400C and their erosion resistance and microstruc- 
ture evaluated. Steady state erosion rates were similar for several 
weld overlay coatings (Ultimet, Inconel-625, lron-Aluminide, 316L 
SS, and High Chromium Cast Iron) and were considerably lower 
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than the remaining coating evaluated. These coatings had different 
base (Co, Fe, Ni-base). No correlations were found between room 
temperature microhardness of the weld overlay coatings and their 
erosion resistance at elevated temperature, although this criteria is 
often thought to be an indicator of erosion resistance. It was sug- 
gested that the coatings that showed similar erosion rates may 
have similar mechanical properties such as fracture strength, 
toughness and work hardening rates at this temperature. During 
the past quarter, Iron-Aluminide, Inconel-625, and 316L SS coat- 
ings were selected for more detailed investigations based upon the 
preliminary erosion test results. Microhardness tests were per- 
formed on eroded samples to determine the size of the work 
hardened zone and change in coatings hardness due to erosion. 
The work hardened zone was to correlated with erosion resistance 
of the coatings. Additional lron-Aluminide, Inconel-625, and 316L 
SS coatings were deposited on 1018 steel substrates. 


15727 (EDF-93-NB-00093) Stainless steels: general con- 
siderations and rates of crack growth. Chator, T. Electricite de 
France (EDF), 92 - Clamart (France). May 1992. 53p. (In French). 
Order Number DE94620459. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This report describes the different types of stainless steels, and 
presents the laws governing the rates of crack growth for several 
stainless steels extensively used for the manufacture of structures 
in nuclear power plants. The laws are not discussed in detail in the 
report. After a brief review of the development of stainless steels, 
the main categories of stainless steels, their mechanical character- 
istics and corrosion resistance, are presented. Finally, the rates of 
crack growth are presented for various stainless steels, mainly 
austenitic. The study overall aim is an investigation of the cracking 
in the 900 MWe primary pump thermal barriers and shafts. 


15728 (EDF—-93-NB-00097) A literature survey on gas tur- 


bines materials - recent advances. Gras, J.M. Electricite de 
France (EDF), 92 - Clamart (France). Oct 1992. 53p. (In French). 


Order Number DE94620460. Source: OSTI; NTIS (US Sales Only); 


INIS. 

The 9001F gas turbine (rating of about 200 MW) is one of the 
most recent versions of the 9000 series, benefitting from the devel- 
opments and technological advances, notably in regard to structural 
materials. In the framework of the EDF gas turbine engineering and 
construction program, evaluating the nature of these developments 
can provide guidance in appraising the construction materials pro- 
posed by other manufacturers. After a brief comparison between 
the Gennevilliers 9001F engine and the 85 MW 9000B gas turbine 
at Bouchain, ordered by EDF in 1971, various research aspects for 
optimizing gas turbine refractory material mechanical properties 
and corrosion resistance (superalloys, monolithic ceramics and 
composite ceramics) are presented; present current and future 
trends for high power equipment of this type are also discussed. 


15729 (GKSS—93/E/45) Observations on a stress based 
model for estimating the upper end of the fracture transition 
regime of the rotor steel 1CrMoV. Heerens, J.; Schwalbe, K.H. 
GKSS-Forschungszentrum Geesthacht GmbH (Germany). Inst. fuer 
Werkstofforschung. 1993. 18p. Order Number DE94761049. 
Source: OST; NTIS (US Sales Only); INIS. 

A stress based model for estimating the end of the transition 
temperature has been applying to the rotor Steel 1CrMoV. The 
model bases on the assumption that the transition from lower shelf 
(cleavage fracture) to upper shelf behaviour (ductile tearing) occurs 
when the normal stress peak ahead of the crack tip drops below 
the fracture stress of the material. Recently, this model has been 
successfully applied to unirradiated and irradiated pressure vessel 
steels and a as-welded and stress-relieved weld metal. In case of 
rotor steel investigated, the model provides a conservative predic- 
tion of the transition temperature. (orig.). 7 figs., 3 tabs. 


15730 (GKSS-—93/E/46) Investigation of the state of resid- 
ual stress in friction welded tubes of superalloys using high 
spatial resolution neutron diffractometry. Schroeder, J. GKSS- 
Forschungszentrum Geesthacht GmbH (Germany). Inst. fuer 
Werkstofforschung; Technische Univ. Hamburg-Harburg, Hamburg 
(Germany). Arbeitsbereich Werkstoffphysik und-technologie. 1993. 
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168p. (in German). Order Number DE94761050. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Distributions of residual stresses in friction welded tubes of two 
Nickel-base Superalloys (Waspaloy and Inconel 718) were investi- 
gated with a high spatial resolution using different high resolution 
neutron diffractometers. Thereby the lattice spacings d were mea- 
sured, and strains were obtained by comparing these d spacings 
with the unstrained reference value dp. Stress tensors were caicu- 
lated from strains by using the diffraction elastic constants (DEC). 
The DEC of the investigated alloys were calculated using different 
models for the crystal coupling. It was found that the reference lat- 
tice spacing dg remains unaffected for locations outside the 
heat-affected zone. However, since the lattice paramter increases 
due to undefined heating during the welding process this reference 
turned out to be unsuitable for locations within the welding seam 
and adjacent regions. In such cases the reference value do for 
these locations were calculated using equilibrium conditions. Fi- 
nally, the effective stresses which are independent of the do value, 
were calculated. (orig.). 86 figs., 35 tabs. 


15731 (GSI-93-77(prepr.)) Charge state and energy loss of 
relativistic heavy ions in matter. Scheidenberger, C. 
(Gesellschaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many)); Geissel, H.; Stoehlker, T.; Folger, H.; Irnich, H.; 
Kozhuharov, C. Gesellschaft fuer Schwerionenforschung mbH, 
Darmstadt (Germany). Oct 1993. 16p. (CONF-9307171-: 15. inter- 
national conference on atomic collisions in solids (ICALS-15), 
London (Canada), 26-3 Jul 1993). Order Number DE94756185. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Part of the Ph.D. thesis of C. Scheidenberger. 

Relativistic heavy-ion collisions of few-electron projectiles ranging 
from argon up to uranium have been investigated in solid and 
gaseous media. Electron-loss and electron-capture cross sections, 
charge-state distributions, as well as energy loss and energy depo- 
sition have been measured and are compared with theoretical 
predictions. Especially fully-ionized heavy projectiles represent a 
unique possibility to test atomic-collision theories. (orig.) 


15732 (HMI-B-506) Statistical evaluation of FIM-AP-depth 
profiles: Theoretical calculation of correlation coefficients, 
contingency tables and contingency coefficients. Camus, E.; 
Abromeit, C. Hahn-Meitner-Iinstitut Berlin GmbH (Germany). Bere- 
ich Strukturforschung. Jan 1993. 55p. (In German). Order Number 
DE94756441. Source: OSTI; NTIS (US Sales Only). 

A statistical model for evaluating FIM-AP measurements is intro- 
duced. Correlation coefficients, contingency tables and contingency 
coefficients can be theoretically determined by it for a given alloy 
microstructure. It takes experimental parameters such as the size 
of the atom sensing aperture and the size of the concentration 
blocks into account. The model is used to determine radiation- 
induced diffusion coefficients. An analysis of error propagation is 
offered by this. (orig.) 


15733 (INIS-BR-3295) Study of ceramics sintering under 
high pressures. Kunrath Neto, A.O. Rio Grande do Sul Univ., 
Porto Alegre, RS (Brazil). Escola de Engenharia. 1990. 144p. (in 
Portuguese). Order Number DE94622048. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A systematic study was made on high pressure sintering of ce- 
ramics in order to obtain materials with controlled microstructure, 
which are not accessible by conventional methods. Some aspects 
with particular interest were: to achieve very low porosity, with fine 
grains; to produce dispersed metastable and denser phases which 
can act as toughening agents; the study of new possibilities for 
toughening enhancement. (author). 


15734 (INIS-mf-13853, pp. T-32) Radio frequency plasma 
immersion ion implantation (RF PI): structure and property 
modification of steel surfaces. Watkins, J. (Adelaide Univ., SA 
(Australia). Dept. of Chemical Engineering). Australian Inst. of Nu- 
clear Science and Engineering, Lucas Heights, NSW (Australia). 
1993. 80p. (CONF-9307177—: AINSE plasma science and technol- 
ogy conference and Elizabeth and Frederick White workshop on 
fundamental problems in the physics of magnetically confined 
plasma, Canberra (Australia), 12-15 Jul 1993). In AINSE plasma 
science and technology conference and Elizabeth and Frederick 





White workshop on fundamental problems in the physics of mag- 
netically confined plasmas: conference handbook. Order Number 
DE94622051. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 ref. ION IMPLANTATION/rf systems; 
STEELS/ion implantation; EXPERIMENTAL DATA; MATHEMATI- 
CAL MODELS; MICROSTRUCTURE; NITROGEN IONS; STEELS; 
SURFACE HARDENING; SURFACE TREATMENTS; TRANSMIS- 
SION ELECTRON MICROSCOPY; VICKERS HARDNESS; WEAR 
RESISTANCE 


15735 (ITP-93-47) Possible superstructures of metallic 
ions in nonstoichiometric fullerites M, Cg. Loktev, V.M.; 
Tatarenko, O.M. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Teo- 
reticheskoj Fiziki. 1993. 16p. Order Number DE94622052. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The ordered structures of alkali metal M=K,Rb,Cs atoms are 
considered in the M, Cg systems for x<6 on the basis of symme- 
try analysis. Using the static concentration wave approach the x 
values and the corresponding vectors resulting in periodic struc- 
tures are determined. The phase diagram that agrees qualitatively 
with the one observed experimentally is obtained. (author). 17 
refs., 10 figs. 


15736 (JAERI-M-93-231) Study of creep and rupture be- 
havior for a Ni-base heat resistant alloy improved for high 
temperature gas-cooled reactor: Evaluation of high tempera- 
ture strength data of hastelloy XR-Il. Yoshizu, Hiroshi (National 
Research Inst. for Metals, Tokyo (Japan)); Monma, Yoshio; Baba, 
Eiji; Kurata, Yuji; Nakajima, Hajime; Suzuki, Tomio. Japan Atomic 
Energy Research Inst., Tokyo (Japan). Dec 1993. 143p. (In Japan- 
ese). Order Number DE94753451. Source: OSTI; NTIS; INIS. 

Creep-rupture tests of Hastelloy XR-Il, a Ni-base heat resistant 
alloy modified for HTGR environment, were carried out in air and 
simulated HTGR helium at 700-1000degC up to 26,733 hours in 
the longest rupture time and about 207,000 hours in total testing 
times. The data was evaluated for high-temperature structural de- 
sign using time-temperature parameter method. The boron content 
of Hastelloy XR-II (about 0.005 mass%) has been increased within 
the specification of Hastelloy XR. Experimental data and evaluated 
results were compared with the previous results for Hastelloy XR 
with low boron content (0.00028 mass%). Followings are a sum- 
mary of the major findings. (1) Larger ductility is observed for 
Hastelloy XR-Il than Hastelloy XR at higher temperatures. (2) The 
100,000 h strength of Hastelloy XR-Il is approximately twice of 
Hastelloy XR at 800 and 900degC. (3) The microstructural obser- 
vation of creep-ruptured specimens showed a few macrocracks at 
700degC, but round-type cavities at grain boundaries were pro- 
nounced with increasing temperatures. (4) With regard to the effect 
of the product forms, the creep-rupture strength of specimens sam- 
pled from tubes is slightly higher at 1000degC than that from 
plates. (5) The creep curves above 900degC were predominantly 
nonclassical. (6) The allowable stresses of So, Sm and S; were 
computed using similar procedure employed for the previous data 
on Hastelloy XR with lower boron content. The significant increase 
in the Sp and S; for Hastelloy XR-Il over Hastelloy XR is recog- 
nized due to the improvement of both creep strength and 
creep-rupture ductility. (J.P.N.). 


15737 (Jue+2780) Mechanical relaxation measurements in 
Al thin films. Prieler, M. Forschungszentrum Juelich GmbH (Ger- 
many). Inst. fuer Festkoerperforschung; Technische Hochschule 
Aachen (Germany). Jun 1993. 77p. (in German). Order Number 
DE94758748. Source: OSTI; NTIS (US Sales Only). 

The study examines the so-called ‘grain boundary maxima’ of 
the internal friction of thin aluminium films on substrates and on 
solid aluminium bodies. For examining the conditions on 
substrates, thin films of various thickness were brought onto Si- 
substrates by vapour deposition at various temperatures. Also, the 
intermediate layers between the Al-film and the substrate were var- 
ied (and consisted of thermal SiOz, MoSis 2, Au, or Ti/TIN), so that 
the specimens differed both in their grainsizes of the thin films and 
in their adhesive strengths. Other specimens prepared had blown- 
on thin films of AlSiCu, structured to form narrow strips, in order to 
present a well-defined grain structure. Measurements of internal 
friction were made applying two different stress modes, (bending 


36 MATERIALS 
3601 Metals and Alloys 


and torsion). The results reveal two main facts: the relaxation val- 
ues derived from the maxima measured remain constant to a large 
extent as long as the grain size is approximately equal to the film 
thickness; and there is a linear increase of the relaxation time de- 
rived from the temperature range of the maxima, the increase 
correlating with the grain size. (orig.) 


15738 (Juel+-2809) Investigation of thin films, heterostruc- 
tures and devices of ceramic superconductors by 
means of high-resolution electron microscopy. Jia Chunlin. 
Forschungszentrum Juelich GmbH (Germany). Inst. fuer Festkoer- 
perforschung; Technische Hochschule Aachen (Germany). Aug 
1993. 155p. Order Number DE94761046. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In this thesis a systematic study of the microstructure of 
YBazCu307 thin films is presented by means of high-resolution 
electron microscopy (HREM). Most of the efforts are focused on the 
characterization of heterostructures of superconducting YBaz2Cu307 
and non-superconducting PrBasCu307 and on YBa2Cu307 films 
deposited on step-edge substrates. These specially designed struc- 
tures exhibit a great potential for the electronic application of 
high-Te superconductors and for the investigation of the basic elec- 
tric properties of the YBap>Cu;07 superconductor. (orig.) 


15739 (KCP-613-5390) Tool compensation using statistical 
process control on complex milling operations. Reilly, J.M. 
Allied-Signal Aerospace Co., Kansas City, MO (United States). 
Kansas City Div. Mar 1994. 11p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00613. 
(CONF-940387—1: Working smarter: machining innovation and 
technology, Dallas, TX (United States), 3 Mar 1994). Order Num- 
ber DE94008628. Source: OST]; NTIS; GPO Dep. 

in today’s competitive manufacturing environment, many compa- 
nies increasingly rely on numerical control (NC) mills to produce 
products at a reasonable cost. Typically, this is done by producing 
as many features as possible at each machining operation to 
minimize the total number of shop hours invested per part. Conse- 
quently, the number of cutting tools involved in one operation can 
become quite large since NC mills have the capacity to use in ex- 
cess of 100 cutting tools. As the number of cutting tools increases, 
the difficulty of applying optimum tool compensation grows expo- 
nentially, quickly overwhelming machine operators and engineers. 
A systematic method of managing tool compensation is required. 
The name statistical process control (SPC) suggests a technique in 
which statistics are used to stabilize and control a machining oper- 
ation. Feedback and control theory, the study of the stabilization of 
electronic and mechanical systems, states that control can be es- 
tablished by way of a feedback network. If these concepts were 
combined, SPC would stabilize and control manufacturing opera- 
tions through the incorporation of statistically processed feedback. 
In its simplest application, SPC has been used as a tool to analyze 
inspection data. In its most mature application, SPC can be the link 
that applies process feedback. The approach involves: (1) identify- 
ing the significant process variables adjusted by the operator; (2) 
developing mathematical relationships that convert strategic part 
measurements into variable adjustments; and (3) implementing 
SPC charts that record required adjustment to each variable. 


15740 (KFK-5188) Tensile properties of an austenitic fuel 
road cladding steel after corrosion with uranium dioxide and 
simulated fission products and irradiation with neutrons. 
Schaefer, L. Kernforschungszentrum Karlsruhe GmbH (Germany). 
Inst. fuer Materialforschung; Kernforschungszentrum Karlsruhe 
GmbH (Germany). Projekt Nukieare Sicherheitsforschung. Oct 
1993. 5ip. (In German). Order Number DE94758560. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The tensile properties of corroded and irradiated specimens were 
calculated using the tensile properties of only corroded, only irradi- 
ated and not exposed specimens. The corrosion medium used was 
hyperstoichiometric uranium dioxide with simulated fission products 
(Cs, |, Te). The flat tensile specimens were made from the 
austenitic fuel rod cladding steel type 1.4970. The model for calcu- 
lation supposes the following correlation of the tensile properties Z: 
Z (corroded + irradiated) = Z (corroded) . Z (irradiated)/Z (not ex- 
posed). The results of calculations and experiments agree well 
although the scattering of the experimental results caused by the 
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corrosion is considerable. The following experimental parameters 
were investigated: test temperature, deformation rate, corrosion 
depth, simulated burnup and thermal-mechanical treatment of the 
material. (orig./HP) 


15741 (KFK-5240) A general theory of the magnetic 
hyperfine interaction in paramagnetic metals. Goetz, W. Kern- 
forschungszentrum Karlsruhe GmbH (Germany). Inst. fuer 
Nukleare Festkoerperphysik; Karlsruhe Univ. (T.H.) (Germany). 
Fakultaet fuer Physik. Sep 1993. 164p. (In German). Order Num- 
ber DE94758743. Source: OSTI; NTIS (US Sales Only); INIS. 

In this work a formalism is derived allowing to calculate the NMR 
properties Knight shift K, and spin-lattice relaxation time, 1/T; in 
addition to the magnetic susceptibility, xo, of paramagnetic 
systems with the help of the spin-density and current-density corre- 
lation functions. The correlation functions are expressed through 
bandstructure Green's functions resulting from KKR and LMTO cal- 
culations; exchange and correlation effects are treated within the 
spin density functional theory (SDFA). The formalism derived has 
no adjustable parameters and all electrons are treated on the 
same footing. Thus applications to very different systems are 
possible. The first part of this treatise deals with the pressure de- 
pendent Knight shifts of the alkaline metals Na and Li. The various 
exchange-correlation potentials, Ky, described in the literature are 
employed in the present application and the results are compared 
with recent experimental data obtained by Bertani et al (1990). In 
the second part the quantities K, x9 and 1/T, of the hcep-transition 
metals Sc and Ru are calculated. The influence of many-body ef- 
fects on the spin-lattice relaxation time of Sc is investigated for the 
first time. Furthermore, the contribution of the spin fluctuations to 
the specific heat of the electrons of Sc is calculated. To compare 
with the experimental data, the contribution of the phonons is also 
investigated. The last part of this work deals with the high- 
temperature superconductor YBapCu307. In this context the most 
important question is whether or not it is possible to describe this 
system within the SDFA. For this reason the quantities K, xo, and 
1/T, are calculated and compared with experimental results in 
detail. In addition, theinfluence of enhancement effects on the re- 
laxation rate, 1/T,, is estimated. (orig.) 


15742 (KFK-5245) Tensile and impact properties of the 
steel MANET-Il and their optimization. Schaefer, L.O.; Kempe, 
H.; Meyer, W. Kernforschungszentrum Karlsruhe GmbH (Ger- 
many). Inst. fuer Materialforschung; Kernforschungszentrum 
Karlsruhe GmbH (Germany). Projekt Kernfusion. Oct 1993. 70p. (In 
German). Order Number DE94758648. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The report describes the investigations concerning tensile and 
impact bending properties done in the IMF-Il of the KfK. The 
tensile tests include the investigation of the parameters test tem- 
perature, deformation rate, specimen site, cast, dimensions of the 
semi finished products and other parameters. The material has an 
adequate strength (e.g. Roo.2 (500 C) = 465 MPa), a sufficient duc- 
tility (e.g. A > 10%) and a good homogenity of this properties. The 
impact bending properties of some heats of the MANET-II grade 
steel had been investigated using instrumented V-notch impact 
bending tests, and it has been compared with other steels. The 
strength of the MANET-II grade steel, measured by the maximum 
load and the stress intensity factor, is very high. The ductility, mea- 
sured by the specimen bending up to the cleavage fracture, is 
sufficient. The toughness of the material, measured by the upper 
shelf energy of the impact strength, by the energy up to the maxi- 
mum load and by the J-integral, is adequate. Only the transition 
temperature of the impact energy (DBTT = 0 C) and the FATT (T = 
+4 C) are too high. The limiting temperature of the first or last ap- 
pearance of cleavage fracture is too high, too. For that reason an 
optimization of the thermal treatment of the steel had been 
attempted. That leads to a higher yield strength at elevated tem- 
perature and to a lower DBTT = -30 C. (orig.) 


15743 (KFTF-93-5) New insight on bubble-void transition 
effects in irradiated materials. Dubinko, V.1. AN Ukrainskoj SSR, 
Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 1993. 39p. Order 
Number DE94622098. Source: OSTI; NTIS (US Sales Only); INIS. 

An account of elastic interaction between cavities and point de- 
fects is shown to result in new critical quantities for bubblevoid 
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transition effects in irradiated cubic crystals. In contrast to previous 
theories, the present one gives not only critical quantities which de- 
termine the onset of bias-driven void swelling but the maximum 
stationary number density and the corresponding mean radius of 
voids as well as the duration of the bimodal regime. The void den- 
sity and swelling rate are shown to be independent from the gas 
level. In the region of low temperatures/high dose rates, the void 
density appears to be independent from irradiation parameters as 
well. The relationships among material constants are found at 
which the stabilization of gas bubbles occurs via the dislocation 
loop punching mechanism resulting in a drastic change in the cav- 
ity behaviour under irradiation such as the saturation (or even 
suppression) of void swelling and void lattice formation. The theo- 
retical results are compared with experimental data and further 
experimental tests are proposed. (author). 38 refs., 1 tab., 11 figs. 


15744 (KFTI-93-11) Influence of helium on the fine struc- 
ture performances of niobium condensate formed from 
low-energy atom-ion fluxes. Bakaj, A.S.; Sleptsov, S.N.; 
Marchenko, |.G.; Sleptsov, A.N.; Rekova, L.P. AN Ukrainskoj SSR, 
Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 1993. 10p. (in Rus- 
sian). Order Number DE94622053. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Influence of helium atoms on the structure performances of 
niobium condensates precipitated from own atom-ion fluxes was in- 
vestigated. It was shown that introduction of He atoms leads to a 
decrease of average block size. At the same time it does not influ- 
ence on the physical processes of coating fine structure formation. 
With the help of thermodesorption spectroscopy method it was 
found that helium atoms are included, mainly, in vacancy-impurity 
complexes. A conclusion is made that near-surface vacancies play 
a leading role in formation of a block structure of condensates pre- 
cipitated from ion-plasma fluxes. (author). 25 refs., 4 figs. 


15745 (KFTI-93-13) Self-organization of voids, gas bub- 
bles and dislocation patterns under irradiation. Dubinko, V.I.; 
Turkin, A.A. AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko- 
Tekhnicheskij Inst. 1993. 41p. Order Number DE94622096. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In the present paper three examples of self-organization in solids 
under irradiation are considered on the basis of original mecha- 
nisms, namely, the ordering of voids in void lattices under high 
temperature irradiation, the alignment of gas bubbles in bubble 
lattices under low-temperature gas atom implantation, and the for- 
mation of superdislocations (one-dimensional pile-ups of dislocation 
loops) and other dislocation patterns in the regimes of medium and 
high temperature irradiation. The ordering of cavities (i.e.voids or 
gas bubbles) is shown to arise due to a dissipative interaction be- 
tween cavities induced by the interstitial dislocation loop absorption 
and punching, respectively, which represent anisotropic mecha- 
nisms of atomic transport. The dislocation patterning is shown to 
be driven by the dependence of dislocation bias for absorption of 
self-interstitial atoms on the dislocation arrangement. (author). 57 
refs., 1 tab., 12 figs. 


15746 (KFTI-93-15) Diagrams of hot isostatic beryllium 
pressing. Stoev, P.I.; Papirov, |.|.; Tikhinskij, G.F.; Vasil’ev, A.A. 
AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 
1993. 40p. (In Russian). Order Number DE94622049. Source: 
OST; NTIS (US Sales Only); INIS. 

Methods of mathematic modelling were used for calculation of 
compaction rate of beryllium powder containing beryllium oxide up 
to 1,5% during hot isostatic pressing (HIP). Cartogrammes of HIP 
for different temperatures, pressures and powder grain dimensions 
are obtained. Quantitative values of different compaction 
mechanisms contribution in sample density are defined and HIP de- 
pendencies on temperature and pressure are found. It was shown 
that the main contribution in beryllium powder compaction bring 
plastic deformation and diffusion. (author). 13 refs., 2 tab., 15 figs. 


15747 (KFTI-93-19) On the problem of voids preference in 
elastic-anisotropic cubic crystals. Ostapchuk, P.N.; Ishchenko, 
N.I. AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij 
Inst. 1993. 14p. (In Russian). Order Number DE94622097. Source: 
OSTI; NTIS (US Sales Only); INIS. 





Using the method of |.M. Lifschitz and L.N.Rosenzweig, an ex- 
pression for Green tensor in week-anisotropic crystal of cubic 
system was obtained. The energy of elastic interaction of a point 
defect with a gaseous void was found. In case of weak interaction, 
coefficients of asymmetry of point defect absorption are found by 
the successive approximation method. (author). 11 refs. 


15748 (KlYal-93-1) Superconductivity of indium arsenide, 
induced by irradiation. Vikhlij, G.A.; Karpenko, A.Ya.; Litovchenko, 
P.G.; Tarabrova, L.|. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. 
Yadernykh Issiedovanij. 1993. 7p. (in Russian). Order Number 
DE94622069. Source: OSTI; NTIS (US Sales Only); INIS. 

The experimental results are reported, that disordered at room 
temperature by 80 MeV alpha-particles Indium Arsenide at T<6 K 
has properties,peculiar to superconductors. The likely mechanisms 
of superconductive states formation in semiconductor crystals are 
discussed. (author). 14 refs., 3 figs. 


15749 (KlYal-93-6) The influence of traps on space-time 
distribution of ions at low energetic implantation. Porfir'ev, S.V. 
AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Yadernykh Issledovanij. 
1993. 8p. (In Russian). Order Number DE94622100. Source: 
OSTI; NTIS (US Sales Only); INIS. 

It is investigated the influence of presence of traps on diffusion 
of particles which are implanted by means of low-energy irradia- 
tion. Stationary space distributions of interstitial particles and 
complexes were calculated for some values of binding energy and 
energy of activation of complex migration. (author). 5 refs., 4 figs. 


15750 (KIYal-93-12) Methods of the precise measuring of 
the specific electric resistance directly during the process of 
irradiation. Krajnij, A.G.; Grinik, Eh.U.; Ogorodnikov, V.V.; 
Kon'shin, V.I. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Yadernykh 
Issledovanij. 1993. 15p. (In Russian). Order Number DE94622099. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The methods of measuring of the electric resistance of the speci- 
mens with use of the special constructive cassette is elaborated. 
The specimens placed in this cassette are irradiated in the vertical 
channels of WWR-M reactor by temperature to 1000 degree C. 
Due to the elaborated methods the change of the specific electric 
resistance of the low-alloy chromium is investigated during the 
process of irradiation and the following isochronous annealing. (au- 
thor). 6 refs., 6 figs. 


15751 (LA-SUB-94-23) Fracture behavior of W based mate- 
rials: Final report. Hack, J.E. (Yale Univ., New Haven, CT (United 
States). Dept. of Mechanical Engineering). Los Alamos National 
Lab., NM (United States); Yale Univ.. New Haven, CT (United 
States). Dept. of Mechanical Engineering. 30 Sep 1991. 83p. 
Sponsored by Department of Defense, Washington, DC 
(Unitec States). DOE Contract W-7405-ENG-36. Order Number 
DE94009937. Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes the results of a program to investigate the 
fracture properties of tungsten based materials. In particular, the 
role of crack velocity on crack instability was determined in a W- 
Fe-Ni-Co “heavy alloy” and pure polycrystalline tungsten. A 
considerable effort was expended on the development of an appro- 
priate crack velocity gage for use on these materials. Having 
succeeded in that, the gage technology was employed to deter- 
mine the crack velocity response to the applied level of stress 
intensity factor at the onset of crack instability in pre-cracked speci- 
mens. The results were also correlated to the failure mode 
observed in two material systems of interest. Major results include: 
(1) unstable crack velocity measurements on metallic specimens 
which require high spatial resolution require the use of brittle, insu- 
lating substrates, as opposed to the ductile, polymer based 
substrates employed in low spatial resolution measurements; and 
(2) brittle failure modes, such as cleavage, are characterized by 
relatively slow unstable crack velocities while evidence of high de- 
grees of deformation are associated with failures which proceed at 
high unstable crack velocities. This latter behavior is consistent 
with the predictions of the modeling of Hack et al and may have a 
significant impact on the interpretation of fractographs in general. 


15752 (LA-UR-94-960) Magnetic and crystallographic order 
in alpha-manganese. Lawson, A.C.; Larson, A.C.; Von Dreele, 
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R.B.; Thompson, J.D.; Johnson, S.; Aronson, M.; Canfield, P. Los 
Alamos National Lab., NM (United States). [1994]. 13p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-940629-2: 6. joint conference on mag- 
netism and magnetic materials, Albuquerque, NM (United States), 
20-23 Jun 1994). Order Number DE94009352. Source: OSTI; 
NTIS; GPO Dep. 

We have made time-of-flight neutron diffraction measurements 
on a-manganese metal Powder diffraction measurements were 
made at 14 temperatures between 15 and 305K, and single crystal 
measurements were made at 15 and 300K. We found that the 
crystal structure of a-Mn is tetragonal below is Neel point of 100K, 
with crystal symmetry 142m and magnetic (Shubnikov) symmetry 
P,42;c. In agreement with the earlier results of Yamada et al., 
there are six independent magnetic atoms, and we found that their 
moments are weakly temperature dependent. The onset of mag- 
netic order causes slight changes in the atomic positions and in 
the average atomic elastic constant. 


15753 (LA-UR-94-1115) Structure, transport and thermal 
properties of UCoGa. Purwanto, A. (Los Alamos National Lab., 
NM (United States)); Robinson, R.A.; Prokes, K. Los Alamos Na- 
tional Lab., NM (United States). [1994]. 8p. Sponsored by USDOE, 
Washington, DC (United States);Nederlandse Centrale Organisatie 
voor Toegepast Natuurwetenschappelijk Onderzoek, The Hague 
(Netheriands);U.S. Czechoslovak Science and Technology Joint 
Fund (United States);Government of the Czech Republi DOE 
Contract W-7405-ENG-36. Project 93039; Grant 312. (CONF- 
940629-1: 6. joint conference on magnetism and magnetic 
materials, Albuquerque, NM (United States), 20-23 Jun 1994). Or- 
der Number DE94009323. Source: OSTI; NTIS; GPO Dep. 

By means of neutron powder diffraction, we find that UCoGa 
crystallizes in the hexagonal ZrNiAl structure and orders ferromag- 
neticaily at low temperatures with magnetic moments stacked 
along the c axis. The magnetic-ordering temperature is reflected in 
anomalies in the temperature dependencies of the electrical resis- 
tivity and the specific heat at Tc = 47 K. Furthermore, the strong 
anisotropy in the electrical resistivity for i || c andi 1 c indicates a 
significant contribution of the magnetic anisotropy to the electrical 
resistivity. 


15754 (NUREG/CR-6051) Effects of tensile loading on up- 
per shelf fracture toughness. Joyce, J.A. (Naval Academy, 
Annapolis, MD (United States)); Link, R.E. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Engineering; 
Naval Academy, Annapolis, MD (United States); Naval Surface 
Warfare Center, Annapolis, MD (United States). Mar 1994. 114p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). Source: OSTI; NTIS; INIS. 

Constraint has been an important consideration in fracture me- 
chanics from the earliest work that was done to develop the 1974 
version of the ASTM Standard E399. O’Dowd and Shih (1991) 
have proposed that the difference in crack tip stress fields can be 
quantified in terms of a field quantity that they have call Q. The Q 
quantity is a function of J, the crack shape and size, the structural 
geometry, mode of loading and on the level of deformation and 
can only be calculated from a high resolution elastic-plastic compu- 
tational analysis. A similar, simpler, but more controversial 
approach has been suggested by Betegon and Hancock (1991), 
who use the non-singular term of the elastic, crack singularity solu- 
tion, called the T-Stress, as a measure of elastic-plastic crack tip 
constraint. The objective of this work is to develop some upper 
shelf, elastic-plastic experimental results to attempt to investigate 
the applicability of the Q and T stress parameters to the correlation 
of upper shelf initiation toughness and J resistance curves. The 
first objective was to obtain upper shelf J resistance curves, Jj, 
and tearing resistance results for a range of applied constraint. The 
J-Q and J-T stress loci were developed and compared with the ex- 
pectations of the O'Dowd and Shih and the Betegon and Hancock 
analyses. Constraint was varied by changing the crack length and 
also by changing the mode of loading from bending to predomi- 
nantly tensile. The principle conclusions of this work are that J, 
does not appear to be dependent on T stress or Q while the mate- 
rial tearing resistance is dependent on T stress and Q, with the 
tearing modulus increasing as constraint decreases. 
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15755 (ORNL/FMP-93/1, pp. 161-170) Development of 
ductile Fe,Al-based aluminides. McKamey, C.G. (Oak Ridge Na- 
tional Lab., TN (United States)); Sikka, V.K.; Goodwin, G.M. Oak 
Ridge National Lab., TN (United States). Jul 1993. DOE Contract 
AC05-840R21400. (CONF-9305135—-: 7. annual conference on 
fossil energy materials, Oak Ridge, TN (United States), 11-13 May 
1993). In Proceedings of the Seventh Annual Conference on Fossil 
Energy Materials: Fossil Energy AR and TD Materials Program. 
402p. Order Number DE94001091. Source: OSTI; NTIS; GPO Dep. 

Iron aluminides based on Fes3Al are of interest because of their 
excellent oxidation and corrosion resistance, especially in sulfur- 
bearing atmospheres. Work at Oak Ridge National Laboratory 
(ORNL) has centered on developing Fe3Al-based alloys with im- 
proved ambient temperature ductilities and increased strengths at 
temperatures of 600-700°C. Ambient temperature brittleness in this 
system is not “inherent”, but is caused by atomic hydrogen which 
is produced by an environmental reaction between aluminum in the 
alloy and water vapor in the atmosphere. Great strides have been 
made in understanding this embrittlement phenomenon, and the 
production of alloys with room temperature ductilities of over 10% 
and tensile yield strengths at 600°C of as high as 500 MPa is now 
possible through modifications in alloy composition and control of 
thermomechanical processing techniques. Creep rupture lives of 
over 200 h at 593°C (1,100°F) and 207 MPa (30 ksi) can also be 
produced through control of alloy composition and microstructure. 
This paper summarizes our present efforts to improve the tensile 
and creep-rupture properties and gives the status of efforts to com- 
mercialize FezAl-based alloy compositions. 


15756 (ORNL/FMP-93/1, pp. 171-180) Tensile properties of 


as-cast iron-ajluminide alloys. Viswanathan, S. (Oak Ridge Na- 
tional Lab., TN (United States)); McKamey, C.G.; Maziasz, P.J.; 
Sikka, V.K. Oak Ridge National Lab., TN (United States). Jul 1993. 
(CONF-9305135—: 7. annual conference on fossil energy materials, 
Oak Ridge, TN (United States), 11-13 May 1993). In Proceedings 
of the Seventh Annual Conference on Fossil Energy Materials: 
Fossil Energy AR and TD Materials Program. 402p. Order Num- 


ber DE94001091. Source: OSTI; NTIS; GPO Dep. 

Room-temperature tensile properties of as-cast Fe3Al, FeAl with 
chromium, and FezAl-based FA-129 alloy are investigated. Tensile 
properties were obtained in the as-cast condition and after homog- 
enization at 700, 900, and 1,200°C. Transmission electron 
microscopy (TEM) was used to characterize ordered phases, and 
optical metallography and scanning electron microscopy (SEM) 
were used to characterize the microstructure and fracture morphol- 
ogy. The results indicate that the low ductility of as-cast 
FezAl-based alloys may be related to the relatively large grain size 
in the cast condition, the low dislocation density in as-cast sam- 
ples, and the presence of the DO3 ordered phase. Homogenized 
samples of FA-129 alloy exhibited almost twice the ductility of the 
as-cast the as-cast and homogenized microstructures may provide 
a clue to the poor ductility in the as-cast state. 


15757 (ORNL/FMP-93/1, pp. 181-188) Weldability of iron 
aluminides. Goodwin, G.M. (Oak Ridge National Lab., TN (United 
States)); McKamey, C.J.; Maziasz, P.J.; Sikka, V.K. Oak Ridge Na- 
tional Lab., TN (United States). Jul 1993. (CONF-9305135-: 7. 
annual conference on fossil energy materials, Oak Ridge, TN 
(United States), 11-13 May 1993). In Proceedings of the Seventh 
Annual Conference on Fossil Energy Materials: Fossil Energy AR 
and TD Materials Program. 402p. Order Number DE94001091. 
Source: OSTI; NTIS; GPO Dep. 

Corrosion-resistant, weldable iron-aluminide alloys with improved 
high-temperature strength are being developed for structural appli- 
cations, and for weld overlay cladding of conventional structural 
steels and alloys. The weld hot cracking of iron-aluminide alloys is 
highly variable to over a wide range of aluminum content. In gen- 
eral, the higher aluminum content alloys are somewhat more 
resistant to hot cracking, and by careful choice of alloying additions 
(and balancing of multiple additions), cracking resistance equiva- 
lent to commercial austenitic stainless steels can be achieved. 
Improved wekiability, however, often comes at the expense of 
high-temperature strength. Delayed cold cracking, presumed to be 
hydrogen-related, is also an important consideration in welding 
these alloys, either as monolithic materials, or as weld overlay 
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cladding on stainless or low alloy steel substrates. The authors are 
employing various combinations of preheat and postweld stress re- 
lief heat treatments to assess the severity of this problem, and have 
determined that heat treatment in excess of 400°C following weld- 
ing will be required to avoid delayed cracking. Due to the difficulties 
encountered in fabricating some of the alloy compositions into wire 
or rod, they are also pursuing the formulation of coated electrodes 
for use in shiekied metal-arc (SMA) welding. Initial attempts have 
shown very high aluminum losses in the welding arc, and addi- 
tional batches of electrodes are being formulated and produced. 


15758 (ORNL/FMP-93/1, pp. 189-195) Weldability of poly- 
crystalline aluminides. Fasching, A.A. (Colorado School of Mines, 
Golden, CO (United States)); Edwards, G.R.; David, S.A. Oak 
Ridge National Lab., TN (United States). Jul 1993. (CONF- 
9305135-: 7. annual conference on fossil energy materials, Oak 
Ridge, TN (United States), 11-13 May 1993). In Proceedings of the 
Seventh Annual Conference on Fossil Energy Materials: Fossil En- 
ergy AR and TD Materials Program. 402p. Order Number 
DE94001091. Source: OSTI; NTIS; GPO Dep. 

Iron aluminide alloy FA-129 is susceptible to cold cracking during 
gas-tungsten arc (GTA) welding. Cracking occurs by brittle fracture 
in the fusion zone, which has been attributed to excessive grain 
growth during solidification, in concert with environmental embrittle- 
ment. Previous work has shown that iron aluminide can be 
susceptible to environmental embrittlement when tested in the 
presence of water vapor. The suggested mechanism is similar to 
that observed in aluminum alloys: the reaction of water molecules 
with freshly exposed aluminum atoms at the crack tip results in the 
formation of high activity atomic hydrogen, which diffuses into the 
metal and causes embrittlement. This phenomenon occurs only 
when the metal is stressed, and therefore, is a dynamic embrittle- 
ment phenomenon. The same effect was not seen in experiments 
conducted in the presence of hydrogen gas. To further investigate 
this embrittlement problem and its effect on welding, GTA welds 
were conducted in atmospheres of varying amounts of water vapor 
on base material of varying grain sizes. The varying base material 
grain sizes were chosen because fusion zone grain size depends, 
to an extent, on the grain size of the base material. For example, a 
fine-grained base material should produce a finer grained fusion 
zone that a coarse-grained base material would. The results of the 
investigation are presented within this paper. 


15759 (ORNL/FMP-93/1, pp. 197-208) Low-aluminum- 
content iron-aluminum alloys. Sikka, V.K. (Oak Ridge National 
Lab., TN (United States)); Baldwin, R.H.; Howell, C.R. Oak Ridge 
National Lab., TN (United States). Jul 1993. (CONF-9305135—: 7. 
annual conference on fossil energy materials, Oak Ridge, TN 
(United States), 11-13 May 1993). In Proceedings of the Seventh 
Annual Conference on Fossil Energy Materials: Fossil Energy AR 
and TD Materials Program. 402p. Order Number DE94001091. 
Source: OSTI; NTIS; GPO Dep. 

The low room-temperature ductility of Fe3Al-based alloys is as- 
sociated with their environmental embrittlement. Reducing the 
aluminum level from 28 to 16 at. % has been found to be an 
effective method in essentially eliminating the environmental- 
embrittlement effect and increasing the room-temperature ductility 
value to over 25%. This paper presents data on alloy compositions, 
melting, casting and processing methods, and mechanical proper- 
ties. Plans for future work on these alloys are also described. 


15760 (ORNL/FMP-93/1, pp. 209-218) The influence of ther- 
momechanical processing on microstructure and properties of 
iron aluminides. Wright, J.K. (idaho National Engineering Lab., 
Idaho Falls, ID (United States)); Wright, R.N. Oak Ridge National 
Lab., TN (United States). Jul 1993. (CONF-9305135-: 7. annual 
conference on fossil energy materials, Oak Ridge, TN (United 
States), 11-13 May 1993). In Proceedings of the Seventh Annual 
Conference on Fossil Energy Materials: Fossil Energy AR and TD 
Materials Program. 402p. Order Number DE94001091. Source: 
OSTI; NTIS; GPO Dep. 

iron aluminide joints and porous filters have been fabricated by 
the self-propagating high-temperature synthesis (SHS) process. 
Preliminary results indicate that the size and distribution of the 
porosity in fitters can be controlled by varying process parameters, 
such as aluminum powder size, to obtain densities near the target 





of 70%. Using relatively large sized aluminum powder when mak- 
ing joints can result in grain growth across the joint interfaces 
which should result in stronger bonds. TEM, electron diffraction, 
and x-ray diffraction have been used to determine the relative 
amounts of the B2 and DOs order phase in FA-129, and account 
for some of the differences powder, consolidated by hot extrusion, 
has been characterized and compared to traditional ingot pro- 
cesses material. Although the carbides have been refined, little 
improvement in fracture toughness has been observed. 


15761 (ORNL/FMP-93/1, pp. 219-228) Mechanical proper- 
ties of iron-aluminum alloys. Alexander, D.J. (Oak Ridge National 
Lab., TN (United States)); Sikka, V.K. Oak Ridge National Lab., TN 
(United States). Jul 1993. DOE Contract AC05-840R21400. 
(CONF-9305135-: 7. annual conference on fossil energy materials, 
Oak Ridge, TN (United States), 11-13 May 1993). In Proceedings 
of the Seventh Annual Conference on Fossil Energy Materials: 
Fossil Energy AR and TD Matenals Program. 402p. Order Num- 
ber DE94001091. Source: OSTI; NTIS; GPO Dep. 

Tensile and impact tests have been conducted on specimens for 
a series of five heats of iron-aluminum alloys. These results have 
been compared to data for the iron aluminide alloy FA-129. The 
first of the new alloys was a simple ternary alloy with iron, 
aluminum, and chromium contents that matched the FA-129 com- 
position. The second was similar but with additions of zirconium 
and carbon. Three heats were produced with reduced aluminum 
contents so that a disordered body-centered cubic structure would 
be present. Additions of titanium or yttrium were included. The 
ductile-to brittle transition temperatures of all of the FesAl alloys 
were similar, but the simple ternary alloy had a much higher upper- 
shelf energy levels than the Fe3Al type alloys. The reduced 
aluminum alloy with the yttrium addition showed excellent tensile 
properties, with a room temperature total elongation of over 40%, 
and a very high upper-shelf energy level. Despite the high tensile 
ductility at room temperature, the transition temperature of the 
yttrium-containing alloy was still about 150°C, compared to approx- 
imately 300°C for FA-129. 


15762 (ORNL/FMP-93/1, pp. 229-238) Hydrogen induced 
embrittlement of Fe3,Al alloy FA-129 under cyclic loading. 
Castagna, A. (Rensselaer Polytechnic Institute, Troy, NY (United 
States)); Stoloff, N.S. Oak Ridge National Lab., TN (United States). 
Jul 1993. (CONF-9305135-—: 7. annual conference on fossil energy 
materials, Oak Ridge, TN (United States), 11-13 May 1993). In 
Proceedings of the Seventh Annual Conference on Fossil Energy 
Materials: Fossil Energy AR and TD Materials Program. 402p. Or- 
der Number DE94001091. Source: OSTI; NTIS; GPO Dep. 

The effect of various gaseous environments and the type of long 
range order on the tensile and fatigue behavior of an Fe3Al, Cr 
type intermetallic alloy is examined. Hydrogen released from mois- 
ture in the air is found to be a major cause of embrittlement. The 
rates and mechanisms of the observed embrittlement appear to be 
temperature dependent. A maximum in crack growth rate of the 
DOz ordered material was observed at 150°C. 


15763 (ORNL/FMP-93/1, pp. 239-248) Aqueous corrosion 
and corrosion-sensitive embrittlement of Fe3Al-based and 
lear-aluminum iron aluminides. Kim, J.G. (Univ. of Tennessee, 
Knoxville, TN (United States)); Buchanan, R.A. Oak Ridge National 
Lab., TN (United States). Jul 1993. (CONF-9305135-: 7. annual 
conference on fossil energy materials, Oak Ridge, TN (United 
States), 11-13 May 1993). In Proceedings of the Seventh Annual 
Conference on Fossil Energy Materials: Fossil Energy AR and TD 
Materials Program. 402p. Order Number DE94001091. Source: 
OSTI; NTIS; GPO Dep. 

Aqueous corrosion and corrosion-sensitive embrittlement of iron 
aluminides were characterized as functions of environment, 
alloying content, notch sensitivity, and strain rate. Polarization re- 
sistance and cyclic anodic polarization evaluations were performed 
in 3.5 wt % NaCl, 200 ppM Ci- (pH = 4), and 1 N NaOH solutions. 
In the mild acid-chioride solution [200 ppM CI- (pH = 4)], the 
pitting-corrosion resistance of the new lean-aluminum iron alu- 
minides (FAP-Y and CM-Mo) was comparable to that of the 
Fe3Al-based FAL-Mo. In the higher-chloride 3.5 wt % NaCl, the re- 
sistance of CM-Mo was slightly less but FAP-Y showed quite 
similar behavior to FAL-Mo. In 1 N NaOH solution, all materials 
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exhibited ideal passive behavior. Under slow-strain-rate test condi- 
tions in the mild acid-chloride electrolyte, prior work had shown the 
ductilities (% elongations) of FezAl-based materials to be ~7% and 
~1% at the freely-corroding and hydrogen-charging potentials, re- 
spectively. Present studied on the lean-aluminum materials have 
shown the ductilities to be ~17% and ~5%, respectively. Thus, the 
present results indicate that these new materials have reasonably- 
good aqueous-corrosion properties in chloride environments and 
significantly-enhanced ductilities under aqueous corrosion condi- 
tions. The strain rate and notch sensitivities of high-aluminum iron 
aluminide (FA-129) were investigated by performing slow-strain- 
rate tests. The notch sensitivity was independent of strain rate and 


the notch sensitivity in the aqueous environment was similar to that 
in air. 


15764 (ORNL/FMP-93/1, pp. 249-258) Corrosion pertor- 
mance of iron aluminides. Natesan, K. (Argonne National Lab., 
IL (United States)). Oak Ridge National Lab., TN (United States). 
Jul 1993. DOE Contract W-31109-ENG-38. (CONF-9305135-: 7. 
annual conference on fossil energy materials, Oak Ridge, TN 
(United States), 11-13 May 1993). In Proceedings of the Seventh 
Annual Conference on Fossil Energy Materials: Fossil Energy AR 
and TD Materials Program. 402p. Order Number DE94001091. 
Source: OSTI; NTIS; GPO Dep. 

lron aluminides are being developed for use as structural materi- 
als andor cladding alloys in fossil energy systems. Extensive 
development has been in progress on Fe3Al-based alloys to im- 
prove their engineering ductility. This paper describes results from 
the ongoing program to evaluate the corrosion performance of 
these alloys. The experimental program at Argonne National Labo- 
ratory involves thermogravimetric analyses of alloys exposed to 
environments that simulate coal gasification and fluidized-bed com- 
bustion. Experiments were conducted at 650-1000°C in simulated 
oxyger/sulfur gas mixtures. In addition, oxidation/sulfidation behav- 
ior of several alumina-forming Fe-Al and Fe-Cr-Ni-Al alloys was 
determined for comparison with the corrosion rates obtained on 
iron aluminides. Other aspects of the program are corrosion evalu- 
ation of the aluminides in the presence of HCl-containing gases 
and in the presence of slag from a slagging gasifier. Results are 
used to establish threshold Al levels in the alloys for development 
of protective alumina scales. Thermal cycling tests are used to ex- 
amine spalling resistance of the scales. 


15765 (ORNL/FMP-93/1, pp. 259-268) Resistance to aque- 
ous corrosion of steels protected by a Cr-Si diffusion coating. 
Wang, X.W.G. (Ohio State Univ., Columbus, OH (United States)); 
Rapp, R.A. Oak Ridge National Lab., TN (United States). Jul 1993. 
Contract FWP-FEAA028. (CONF-9305135—: 7. annual conference 
on fossil energy materials, Oak Ridge, TN (United States), 11-13 
May 1993). In Proceedings of the Seventh Annual Conference on 
Fossil Energy Materials: Fossil Energy AR and TD Materials Pro- 
gram. 402p. Order Number DE94001091. Source: OSTI; NTIS; 
GPO Dep. 

The simultaneous deposition of Cr and Si to form a diffusion 
coating on two steels (AISI 1045 and 4140) was studied. In halide- 
activated cementation packs the use of either a “ternary activator” 
(e.g., NaF+NaCi+AIF3) combined with the elemental metal pow- 
ders, or else a “dual activator” (e.g., NaF + NaCl) combined with a 
Cr-Si masteralloy powder, allows for the formation of a surface 
composition approximating 30Cr-3 to 4Si. Coated coupons were 
corrosion tested in either 1 N H2SO, or 3.5 wt % NaCl solution at 
room temperature. Coupons coated using the Cr-Si masteralloy 
had superior corrosion resistance in 1 N H2SOx,, while steels 
coated in packs containing elemental metal powders suffered pit- 
ting corrosion. The coated coupons were not adequately resistant 
to pitting corrosion in 3.5 wt % NaCl solution. 


15766 (ORNL/FMP-93/1, pp. 269-275) Elastic behavior of 
iron and nickel aluminides. Srinivasan, M.N. (Texas A&M Univ., 
College Station, TX (United States)); Wolfenden, A.; Manjigani, S.; 
Sikka, V.K. Oak Ridge National Lab., TN (United States). Jul 1993. 
(CONF-9305135—: 7. annual conference on fossil energy materials, 
Oak Ridge, TN (United States), 11-13 May 1993). In Proceedings 
of the Seventh Annual Conference on Fossil Energy Materials: 
Fossil Energy AR and TD Materials Program. 402p. Order Num- 
ber DE94001091. Source: OSTI; NTIS; GPO Dep. 
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This paper reports the work in progress for the determination of 
Young’s modulus and torsion modulus of different grades of iron 
aluminides at different temperatures. The method use for this 
research is the Piezoelectric Composite Oscillator Technique (PU- 
COT), which has been extensively used in earlier investigations at 
Texas A&M University. Test results obtained so far indicate that the 
iron aluminides possess good high temperature Young’s Modulus. 
The ratio of Young's to torsion modulus is relatively high, indicating 
the strong influence exerted by anisotropy on the modulus ratio. 


15767 (ORNL/FMP-93/1, pp. 277-288) Environmental ef- 
fects on iron aluminides. DeVan, J.H. (Oak Ridge National Lab.., 
TN (United States)); Tortorelli, P.F. Oak Ridge National Lab., TN 
(United States). Jul 1993. DOE Contract AC05-840R21400. 
(CONF-9305135-: 7. annual conference on fossil energy materials, 
Oak Ridge, TN (United States), 11-13 May 1993). In Proceedings 
of the Seventh Annual Conference on Fossil Energy Materials: 
Fossil Energy AR and TD Materials Program. 402p. Order Num- 
ber DE94001091. Source: OSTI; NTIS; GPO Dep. 

Corrosion properties of reference Fe3Al (28 at. % Al)-based 
compositions containing 2 and 5 at. % Cr were compared in a 
mixed gas composed of H2S-H2-H20-Ar and in dehumidified air. 
The parabolic rate constant at 800°C was a factor of 200 higher 
for the 5% Cr composition. Similar exposure of an alloy containing 
16% Al and 5% Cr resulted in significantly higher weight gains than 
the Fe,Al-5% Cr composition. However, all the alloys were signifi- 
cantly more resistant to the mixed gas than iron-based alloys with 
higher chromium and lower aluminum contents. The oxidation rates 
of the 2 and 5% Cr alloys were comparable in dry air at 800°C 
and were a factor of two lower than the rate of the 2% Cr alloy in 
the mixed gas. An alloy of Fe with 16 % Al, 5% Cr, and 0.1% Zr 
showed improved cyclic oxidation resistance in air at 900 and 
1,000°C relative to binary alloys of 16 and 20% Al. The extent of 
oxidation of these 16% Al alloys was comparable to Zr-containing 
FesAl aluminides (28% Al) that develop adherent scales. 


15768 (ORNL/FMP-93/1, pp. 289-295) Electro-spark de- 
posited coatings for fossil energy environments. Johnson, R.N. 
(Westinghouse Hanford Company, Richland, WA (United States)). 
Oak Ridge National Lab., TN (United States). Jul 1993. (CONF- 
9305135-: 7. annual conference on fossil energy materials, Oak 
Ridge, TN (United States), 11-13 May 1993). In Proceedings of the 
Seventh Annual Conference on Fossil Energy Materials: Fossil En- 
ergy AR and TD Materials Program. 402p. Order Number 
DE94001091. Source: OSTI; NTIS; GPO Dep. 

Electro-Spark Deposition (ESD) is a micro-welding process that 
uses short-duration, high-current electrical pulse to deposit or alloy 
an electrode material on a metallic substrate. The ESD process has 
been used to markedly improve the corrosion resistance and wear 
resistance of base metals by alloying appropriate materials into the 
surface. One of the most attractive developments has been the 
use of ESD to apply FesAl- and FeAl-base materials to surfaces of 
iron alloys. The evolutionary developments of the aluminides as 
coatings include the further improvement in the sulfidation corro- 
sion performance by the ESD addition of refractory metal diffusion 
barriers between the substrate metal and the aluminide coating 
and by ESD additions of modifying elements to an Fe3Al or FeAl 
surface. Significant advances are also in progress in developing 
improved ESD equipment and process controls, and in developing 
commercial applications through technology transfer activities. 


15769 (ORNL/FMP-93/1, pp. 297-307) CroNb development. 
Liu, C.T. (Oak Ridge National Lab., TN (United States)); Horton, 
J.A.; Carmichael, C.A. Oak Ridge National Lab., TN (United 
States). Jul 1993. (CONF-9305135—: 7. annual conference on fos- 
sil energy materials, Oak Ridge, TN (United States), 11-13 May 
1993). In Proceedings of the Seventh Annual Conference on Fossil 
Energy Materials: Fossil Energy AR and TD Materials Program. 
402p. Order Number DE94001091. Source: OSTI; NTIS; GPO Dep. 

Microstructure and mechanical properties of Cr-Nb alloys con- 
taining 5.6 to 17% Nb were studied for high-temperature structural 
applications. The alloys basically contain the two phases of Cr2Nb 
and chromium-rich solid solution. Re, Al, Ni, Fe and Co were 
added to the alloys for control of microstructure and properties. 
The alloys show excellent strength at temperatures to 1,250°C. 
Among the alloying elements, rhenium is found to be most effective 


248 ERA Vol. 19, No. 6 


in improving the mechanical properties at room and elevated tem- 
peratures. Alloying with >8% Al, Ni, and Co, on the other hand, 
lowers the strength and ductility at elevated temperatures. Further 
development is required to improve the fracture resistance of the 
alloys at ambient temperatures. 


15770 (ORNL/FMP-93/1, pp. 309-318) Effects of alloying 
and temperature on the high-temperature oxidation of Cr- 
CroNb. Tortorelli, P.F. (Oak Ridge National Lab., TN (United 
States)); DeVan, J.H.; Carson, L.J. Oak Ridge National Lab., TN 
(United States). Jul 1993. DOE Contract AC05-840R21400. 
(CONF-9305135-: 7. annual conference on fossil energy materials, 
Oak Ridge, TN (United States), 11-13 May 1993). In Proceedings 
of the Seventh Annual Conference on Fossil Energy Materials: 
Fossil Energy AR and TD Materials Program. 402p. Order Num- 
ber DE94001091. Source: OSTI; NTIS; GPO Dep. 

The effects of alloying additions and temperature on the isother- 
mal and cyclic oxidation resistance of Cr-CroNb alloys were 
examined for air exposures. An isothermal exposure temperature 
of 1,100°C led to rapid reaction of binary Cr-12 at. % Nb as mani- 
fested a high oxidation rate and nonprotective behavior. Generally 
parabolic kinetics, complicated by some isothermal scale cracking, 
were observed at 900—-1,000°C. Scale damage was exacerbated 
by thermal cycling. The addition of 8 at. % Al to Cr-12 at. % Nb did 
not affect cyclic oxidation resistance, but there was some evidence 
that scale adherence on Cr-6 at. % Nb-8 at. % Al was better than 
that for binary Cr-6 at. % Nb. Alloying additions of Al (up to 18 at. 
%) or Re (2 at. %) did not improve the isothermal oxidation resis- 
tance of Cr-12 at. % Nb. However, the tendency for scale damage 
during both isothermal and thermal cycling exposures suggests 
that alloying additions that specifically improve scale plasticity or 
modify growth stresses could be effective for Cr-Nb alloys. 


15771 (ORNL/FMP-93/1, pp. 321-330) Investigation of 
austenitic alloys for advanced heat recovery and hot gas 
cleanup systems. Swindeman, R.W. (Oak Ridge National Lab.., 
TN (United States)). Oak Ridge National Lab., TN (United States). 
Jul 1993. (CONF-9305135—: 7. annual conference on fossil energy 
materials, Oak Ridge, TN (United States), 11-13 May 1993). In 
Proceedings of the Seventh Annual Conference on Fossil Energy 
Materials: Fossil Energy AR and TD Materials Program. 402p. Or- 
der Number DE94001091. Source: OSTI; NTIS; GPO Dep. 
Commercial and developmental alloys were evaluated in support 
of advanced steam cycle and combined cycle technology. Working 
with industrial groups, Grade 91 steel, which is a candidate for 
main steam line piping and superheater tubing in advanced steam 
cycle plants, was re-evaluated to examine metallurgical factors that 
influence long-time performance to 600°C. Deformation models 
and aging effect models were developed. Testing of corrosion- 
resistant filler metals for tubing was extended to time approaching 
30,000 h. Good strengths were observed. Modified type 310 stain- 
less steels were examined to 927°C. It was found that these steels 
had up to twice the strength of standard type 310H stainless steel. 
The behavior of aluminum-bearing alloys and high chromium alloys 
was examined for potential applications to 870°C. Thermal cycling 
of clad tubing was undertaken, and good performance was found. 


15772 (ORNL/FMP-93/1, pp. 331-339) Fabrication of ad- 
vanced iron aluminide-clad 304 austenitic stainless steel 
tubing. Mohn, W.R. (Babcock & Wilcox Company, Alliance, OH 
(United States)); Topolski, M.J. Oak Ridge National Lab., TN 
(United States). Jul 1993. (CONF-9305135—: 7. annual conference 
on fossil energy materials, Oak Ridge, TN (United States), 11-13 
May 1993). In Proceedings of the Seventh Annual Conference on 
Fossil Energy Materials: Fossil Energy AR and TD Materials Pro- 
gram. 402p. Order Number DE94001091. Source: OSTI; NTIS; 
GPO Dep. 

Researchers at Babcock & Wilcox have been investigating meth- 
ods to produce duplex structural tubing consisting of iron 
aluminide-clad austenitic stainless steel for practical use in fossil 
fueled energy equipment. in the course of this work, two hybrid bil- 
lets were prepared and extruded in separate trials at 2,200°F and 
2,000°F. Both extrusions yielded 2-inch O.D. clad tubes, each ap- 
proximately 18 feet long. Results of evaluation show that the tube 
extruded at 2,000°F had a sound, integrally bonded clad layer 
throughout its entire length. However, the tube extruded at 2,200°F 





exhibited regions of disbonding between the clad layer and the 
substrate. Future work will include an investigation of lower extru- 
sion processing temperatures to optimize the fabrication of high 
quality iron aluminide-cilad tubing. 


15773 (ORNL/FMP-93/1, pp. 341-351) Comparative evaiua- 
tions of the weldability of modified 800H and other advanced 
austenitic stainless steels. Lundin, C.D. (Univ. of Tennessee, 
Knoxville, TN (United States)); Qiao, C.Y.P. Oak Ridge National 
Lab., TN (United States). Jul 1993. (CONF-9305135—: 7. annual 
conference on fossil energy materials, Oak Ridge, TN (United 
States), 11-13 May 1993). In Proceedings of the Seventh Annual 
Conference on Fossil Energy Materials: Fossil Energy AR and TD 
Materials Program. 402p. Order Number DE94001091. Source: 
OSTI; NTIS; GPO Dep. 

The weldability of modified 800H was evaluated in terms of HAZ 
hot cracking susceptibility and HAZ softening tendency. Four other 
types of austenitic alloys, modified 316, 310Ta, HR3C and NF709, 
were employed to carry out a comparative study. It was found that 
modified 800H exhibits good weldability in terms of operability as 
contrasted to NF709. However, a higher HAZ hot cracking suscep- 
tibility for the modified 800H tubing heats was revealed as 
compared to the commercial tubing heats of HR3C and NF709. 
The hot cracking test results for the small laboratory prepared 
modified 800H heats showed an equivalent or better HAZ hot 
cracking resistance as compared to HR3C and NF709. Thus, it is 
anticipated that modified 800H tubing can show a hot cracking re- 
sistance equivalent to NF709 and HRSC if the base metal grain 
size is properly controlled and an optimum thermal mechanical 
treatment has been performed. The preliminary assessment on 
HAZ softening behavior for modified 800H, modified 316, 310Ta, 
HR8C and NF709 alloys is discussed. 


15774 (ORNL/FMP-93/1, pp. 353-362) Corrosion perfor- 
mance of materials in coal-combustion environments. Natesan, 
K. (Argonne National Lab., IL (United States)). Oak Ridge National 
Lab., TN (United States). Jul 1993. DOE Contract W-31109-ENG- 
38. (CONF-9305135-: 7. annual conference on fossil energy 
materials, Oak Ridge, TN (United States), 11-13 May 1993). In 
Proceedings of the Seventh Annual Conference on Fossil Energy 
Materials: Fossil Energy AR and TD Materials Program. 402p. Or- 
der Number DE94001091. Source: OSTI; NTIS; GPO Dep. 

Reliability of components and long-term trouble-free performance 
of structural materials are essential in power-generating processes 
that utilize coal as a feedstock. The combustion environments en- 
compass a wide range of oxygen partial pressures, form excess-air 
conditions in conventional systems to air-deficient conditions in 
low-NO, systems. Apart from the environmental aspects of the ef- 
fluent from coal combustion, one concern from the systems 
standpoint is the aggressiveness of the combustion environment 
toward boiler structural components such as waterwall tubes and 
steam superheaters. The corrosion tests in this program address 
the combined effect of sulfur and chlorine on the corrosion re- 
sponse of several ASME-coded and noncoded boiler materials 
exposed to air-deficient and excess-air combustion conditions. 
Thermodynamic calculations were made to evaluate the gas 
chemistries that will arise from combustion of coals. The results of 
such calculations, coupled with oxygen/sulfur/chlorine thermochem- 
ical diagrams, were used to select gas environments for the 
laboratory test program. Tests were conducted at 400 and 650°C 
to simulate the waterwall and superheater environments, respec- 
tively, in pulverized-coal-fired boilers. Experimental results obtained 
thus far indicate that both sulfur and chlorine can accelerate corro- 
sion of ferritic and austenitic alloys; in additions, the protective 
capacity of the oxide scale in resisting further corrosion seems to 
degrade in the presence of both sulfur and chlorine. 


15775 (ORNL/FMP-93/1, pp. 363-371) Fireside corrosion 
test of candidate superheater alloys, coatings and claddings. 
Van Weele, S. (Foster Wheeler Development Corp., Livingston, NJ 
(United States)); Blough, J.L. Oak Ridge National Lab., TN (United 
States). Jul 1993. (CONF-9305135—: 7. annual conference on fos- 
sil energy materials, Oak Ridge, TN (United States), 11-13 May 
1993). In Proceedings of the Seventh Annual Conference on Fossil 
Energy Materials: Fossil Energy AR and TD Materials Program. 
402p. Order Number DE94001091. Source: OSTI; NTIS; GPO Dep. 
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Experimental and recently developed alloys, claddings, and coat- 
ing have been evaluated for use in the superheater region of 
pulverized-coal-fired boilers. Six series of tests were conducted to 
determine the effects of gas composition, ash composition, 
exposure temperature, length of exposure, and the effect that dis- 
turbance of the ash layer had on the wastage rates of the alloys. 
Long-term in-situ testing with air-cooled, retractable corrosion 
probes is being finalized. 


15776 (ORNL/TM—12623) Solidification microstructures in 
single-crystal stainless steel melt pools. Sipf, J.B.; Boatner, 
L.A.; David, S.A. Oak Ridge National Lab., TN (United States). Mar 
1994. 211p. Sponsored by USDOE, Washington, DC (United 
States);National Aeronautics and Space Administration, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DE94009839. Source: OSTI; NTIS; GPO Dep. 

Development of microstructure of stationary melt pools of ori- 
ented stainless steel single crystals (70%Fe-15%Ni-15%Cr was 
analyzed. Stationary melt pools were formed by electron-beam and 
gas-tungsten-are heating on (001), (011), and (111) oriented planes 
of the austenitic, fec-alloy crystals. Characterization and analysis of 
resulting microstructure was carried out for each crystallographic 
plane and welding method. Results showed that crystallography 
which favors “easy growth” along the <100> family of directions is 
a controlling factor in the microstructural formation along with the 
melt-pool shape. The microstructure was found to depend on the 
melting method, since each method forms a unique melt-pool 
shape. These results are used in making a three-dimensional re- 
construction of the microstructure for each plane and melting 
method employed. This investigation also suggests avenues for fu- 
ture research into the microstructural properties of electron-beam 
welds as well as providing an experimental basis for mathematical 
models for the prediction of solidification microstructures. 


15777 (SAND-93-2552C) Overview of shock physics codes 
for armor analysis. McGlaun, M. Sandia National Labs., Albu- 
querque, NM (United States). [1993]. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-940255-1: 5. annual TACOM combat vehicle survivability 
symposium, Monterey, CA (United States), 28 Feb - 3 mar 1994). 
Order Number DE94008948. Source: OSTI; NTIS; GPO Dep. 

Shock physics codes for armor analysis and the computers used 
to run them have improved dramatically over the last five years. 
Improved algorithms and material models allow accurate and effi- 
cient modeling of conventional armors. Desktop workstations 
routinely perform production two-dimensional calculations and mas- 
sively parallel computers perform three-dimensional calculations. 
New developments in codes and computers promise improved ac- 
curacy, increased capabilities and faster simulation. This paper 
describes the current state of armor analysis codes and computers. 
Armor analysis code features fall into one of five categories: mesh, 
solution algorithm, material model, heuristic or computer. This pa- 
per discusses the current state of each of these categories and 
discusses the additional work needed. 


15778 (SAND-—94-0357C) Intra-cascade surface recombina- 
tion of point defects during ion bombardment of Ge (001). 
Floro, J.A.; Kellerman, B.K.; Chason, E.; Picraux, S.T.; Brice, D.K.; 
Horn, K.M. Sandia National Labs., Albuquerque, NM (United 
States). [1993]. 6p. Sponsored by USDOE, Washington, DC 
(United States), DOE Contract AC04-94AL85000. (CONF- 
9311153-3: Materials Research Society meeting, Pittsburgh, PA 
(United States), 29 Nov - 3 dec 1993). Order Number 
DE94007740. Source: OSTI; NTIS; GPO Dep. 

Low energy Ar and Xe ion bombardment of Ge (001) produces 
large numbers of point defects on the Ge surface and in the near- 
surface regions. Defect concentrations on the surface are detected 
and quantified in real time during bombardment using in situ Re- 
flection High Energy Electron Diffraction (RHEED). We report the 
energy dependence of the defect yield for 70-500 eV Ar and Xe 
ion bombardment, and the temperature dependence of the defect 
yield (defects/ion) during 200 eV ion bombardment. The defect 
yield drops rapidly as the substrate temperature during bombard- 
ment is varied from 175 to 400 K. We attribute the yield reduction 
to surface recombination of adatoms and vacancies produced in 
the same collision cascade. 
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15779 (SAND-94-8211) Corrosion of stainless and carbon 
steels in molten mixtures of industrial nitrates. Goods, S.H. 
(Sandia National Labs., Livermore, CA (United States)); Bradshaw, 
R.W.; Prairie, M.R.; Chavez, J.M. Sandia National Labs., Liver- 
more, CA (United States). Mar 1994. 37p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
Order Number DE94009866. Source: OSTI; NTIS; GPO Dep. 

Corrosion behavior of two stainless steels and carbon steel in 
mixtures of NaNO, and KNO, was evaluated to determine if impu- 
rities found in commodity grades of alkali nitrates aggravate 
corrosivity as applicable to an advanced solar thermal energy sys- 
tem. Corrosion tests were conducted for 7000 hours with Types 
304 and 316 stainless steels at 570C and A36 carbon steel at 
316C in seven mixtures of NaNO; and KNOg containing variations 
in impurity concentrations. Corrosion tests were also conducted in 
a ternary mixture of NaNO3, KNO3, and Ca(NO3)2. Corrosion rates 
were determined by descaled weight losses while oxidation prod- 
ucts were examined by scanning electron microscopy, electron 
microprobe analysis, and X-ray diffraction. The nitrate mixtures 
were periodically analyzed for changes in impurity concentrations 
and for soluble corrosion products. 


15780 (SR/H-679) Specification 4498: Corrosion evaluated 
Type 304-L and 308-L stainiess steel for Savannah River Plant. 
Bunker, H.L.; Daking, A.E. Du Pont de Nemours (E.|.) and Co., 
Wilmington, DE (United States). Engineering Dept. 23 Oct 1964. 
2p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-76SR00001. Order Number DE94007139. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum discusses specifications for Type 304-L and 
308-L corrosion evaluated stainless steel at the Savannah River 
Plant. 


15781 (SR/H-682) Procurement of 304L stainless steel. Du 
Pont de Nemours (E.!.) and Co., Aiken, SC (United States). Apr 
1965. 7p. Sponsored by USDOE, Washington, DC (United States) 
DOE Contract ACO9-76SR00001. Order Number DE94008153. 


Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This standard specifies that type 304L stainless steel, corrosion 
evaluated, will be used in fabrication or repair of all equipment for 
handling the primary process streams at SRP in which the stainless 
steel components are incorporated by welding or are heated into 
the sensitizing temperature range without subsequent annealing. 


15782 (SR/H-683) Procurement of 304 stainless steel. Du 
Pont de Nemours (E.I.) and Co., Aiken, SC (United States). Apr 
1965. 5p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO9-76SR00001. Order Number DE94008154. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This standard specifies that stainless steel use and procurement 
at SRP be limited to type 304L, corrosion evaluated. Specification 
No. 4498 will be made part of all 304L SS purchases; it will desig- 
nate acceptable standard mill products, sampling methods, 
corrosion tests, and requirements for acceptance of wrought mill 
products and castings of 304L SS. 


15783 (SR/H-684) Savannah River Plant: Procurement of 
304 stainless steel. Daking, A.E. Du Pont de Nemours (E.I.) and 
Co., Aiken, SC (United States). 1 Jul 1965. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
76SR00001. Order Number DE94008155. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The DPSOL 208-W-104 standard specifies that stainless steel 
use and procurement at SRP be limited to type 304L, corrosion 
evaluated. Adopting this proposal would be likely to introduce more 
misapplication of material than it would correct, and it would inter- 
fere with many projects that do not require 304-L evaluated 
material. Alternative is being considered. 


15784 (SR/H-690) Nitric acid evaluation of stainless steel: 
SRP. DeLong, W.B. Du Pont de Nemours (E.I.) and Co., Wilming- 
ton, DE (United States). Explosives Dept. 31 May 1966. 14p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC09-76SR00001. Order Number DE94008393. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 
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This report provides a discussion of two proposals for alteration 
of the methods used at the Engineering Test Center for evaluation 
of samples representing type 304L stainless steel for use at the 
Savannah River Plant. 


15785 (SR/H-693) SWEN -— Selection of wrought nickel & 
nickel alloys; SW301M — Selection criteria for Type 300 series 
stainless steels; SW70W — Selection criteria for welding meth- 
ods. DeLong, W.B. Du Pont de Nemours (E.I.) and Co., 
Wilmington, DE (United States). Explosives Dept. 3 Sep 1969. 2p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-76SR00001. Order Number DE94009155. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Pink copies of these new standard engineering specifications 
happen to have come to my desk at the same time. They repre- 
sent what to me is a “new look” in that they appear to be intended 
to provide information by which an uninformed reader can indepen- 
dently select and specify materials (or welding processes) for use 
in company applications. It is my recollection that the proposal to 
prepare catalogs or handbooks of corrosion information has been 
considered in the past but rejected on recognition of the difficulties 
involved. When condensed to make them short and specific, such 
summaries turn out to be quite incomplete; when expanded to in- 
clude the peripheral considerations which apply to individual 
materials, the document becomes so long and involved as to dis- 
courage its use. Other companies and technical organizations have 
undertaken this job and in general have come out with lengthy and 
detailed tables which are now widely published. They do not come 
close to including all of the permutations of materials and industrial 
corrosive media, and are sometimes awkward to use. 


15786 (SVF484) Release of copper and copper oxides. 
Stage 1 - Literature search. Bauer, T. (AaF Energikonsult AB, 
Stockholm (Sweden)). Stiftelsen foer Vaermeteknisk Forskning, 
Stockholm (Sweden). Sep 1993. 53p. (In Swedish). Order Number 
DE94756537. Source: OSTI; NTIS. 

The purpose of this literature search is to evaluate the signifi- 
cance of the pH-value and the amines for the copper release. 
Factors affecting the copper release are pH-value, amines, temper- 
ature, content of oxygen, complexes, water quality and carbon 
dioxide. As the internal environment determines and varies be- 
tween different sections of the steam-condensate system, the 
reason for copper release is difficult to define. Copper corrosion is 
significant when dosing ammonia. This fact is valid especially when 
the content of ammonia is higher than 10 mg/I and the water is dis- 
oxygenized. If oxygen is present, the content of ammonia should 
be lower than 1 mg/l. The cyclohexyl amine and the other amines 
have low effect on the copper release when the dosing is low. 
AMP should not appear in such high concentrations that are re- 
quired at a standstill preservation. On the assumption that the 
contents of ammonia are less than mentioned above, the pH-value 
in the steam-condensate system, where also steel is present, 
should be kept within a pH-value of 8.8-9.2 to decrease the risk of 
copper release. The pH-value has a greater effect when combined 
with ammonia dosing. In the material studied, pH-values between 
6.5 and 9.5 are mentioned to minimize copper corrosion. To keep a 
low electrode potential value, the water quality, and also the steam 
quality, should be at least of demineralized water, i.e. <0.05 mS/m. 


15787 (UCRL-CR-114778) Phase relationships and stabil- 
ity of the u- and (-phases in the Ag-A-X (X=Zn, Ga, Ge) 
systems. Paruchuri, M.R. (Carnegie-Mellon Univ., Pittsburgh, PA 
(United States). Dept. of Materials Science and Engineering); Mas- 
salaski, T.B. Lawrence Livermore National Lab., CA (United 
States). Sep 1993. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94009391. Source: OSTI; NTIS; GPO Dep. 

Details of phase relationships in three ternary systems, Ag-Al-X 
(X=Zn, Ga, Ge) near the Ag-rich corner at 400C are presented. 
Metallography, X-ray diffraction, scanning electron microscopy and 
X-ray spectroscopy have been used to establish the respective 
isothermal sections at 400C. In each case, the u-phase and the ¢- 
phase of the Ag-Al binary system extend into the ternary system 
and terminate at a three-phase region involving the Ag-rich primary 
solid solution (a;-phase) in the Ag-Al-Zn and Ag-Al-Ga systems, 
and the Ge-rich primary solid solution (a2-phase) in the Ag-Al-Ge 





ternary system. The stability ranges of the and ¢-phases follow 
approximately constant electron concentration lines. The solid solu- 
bilities of Zn, Ga and Ge in the y-phase are relatively small, 
compared with those in the ¢-phase (up to 18 at. %). No ternary 


phase appears to exist in the Ag-rich portions studied in the three 
ternary systems. 


15788 (UCRL-ID—112775-Rev.1, pp. 6.23-6.30) Modeling su- 
perplastic materials. Lesuer, D.R.; Syn, C.K.; Preuss, C.S.; 
Raboin, P.J. Lawrence Livermore National Lab., CA (United 
States). Jun 1993. In Materials Science and Engineering. 34p. Or- 
der Number DE93040497. Source: OSTI; NTIS. 

We have developed a model that accounts for grain growth dur- 
ing superplastic flow, and its subsequent influence on stress/strain/ 
strain rate behavior. Our studies are experimentally based and 
have involved two different types of superplastic materials: a quasi- 
single phase metal, Coronze 638, and a microduplex metal, 
ultrahigh-carbon steel. We have studied the kinetics of strain- 
enhanced grain growth in both materials as a function of strain, 
strain rate, and temperature. An equation for the rate of grain 
growth has been developed that incorporates the influence of tem- 
perature. Our model integrates grain growth laws derived from 
these studies, with two mechanism-based, rate-dependent constitu- 
tive laws to predict the stress/strain/strain rate behavior of 
materials during superplastic deformation. The material model has 
been added to the NIKE2D code through an enhancement of the 
Deformation Mechanism Model. The predictions of the model have 
been compared with data from several experiments. 


15789 (UCRL-ID—112775-Rev.1, pp. 6.7-6.9) Casting pro- 
cess modeling. Shapiro, A.B. Lawrence Livermore National Lab., 
CA (United States). Jun 1993. In Materials Science and Engineer- 
ing. 34p. Order Number DE93040497. Source: OSTI; NTIS. 

In predicting the quality of a cast part, two important factors are 
(1) correct modeling of the fluid flow and heat transfer during the 
filling of a mold with a molten metal, and (2) the thermal- 
mechanical physics of solidification and cool-down. Determining the 
dynamics of the flow and the free surface shape during filling are 
essential in establishing the temperature gradients in the melt and 
in the mold. Correctly modeling the physics of volume change on 
solidification, shrinkage on cooling, and contact resistance across 
the part-mold interface directly affects the cooling rate and, ulti- 
mately, the final cast shape and stress state of the cast part. This 
year our efforts were focused on modeling fluid fill and on the 
physics of solidification. 


15790 (UCRL-JC—112889) Imaging of surface structure 
with energy-dependent photoelectron diffraction. Tobin, J.G. 
(Lawrence Livermore National Lab., CA (United States)); Waddill, 
G.D.; Li, Hua; Tong, S.Y. Lawrence Livermore National Lab., CA 
(United States). 5 Aug 1993. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States);National Science Foundation, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. Grant DMR- 
9214054. (CONF-9308154—4: 4. international conference on the 
structure of surfaces, Shanghai (China), 16-19 Aug 1993). Order 
Number DE94009096. Source: OSTI; NTIS; GPO Dep. 

Energy-dependent photoelectron diffraction (EDPD) has been 
used to determine the surface structure of a surface alloy. Direct 
imaging has been achieved by Fourier transformation of experi- 
mental energy-dependent photoelectron diffraction data. This 
holographic method, based upon the intersection of contour arcs 
associated with each measurement direction, can provide vectorial 
atomic positions with atomic resolution. Experimental analysis is 
supported by Fourier transformation of simulations from multiple 
scattering calculations. The surface geometry of c(2x2) Au/Cu(001) 
has been imaged in an elementally-specific manner, with clear, 
non-model-dependent discrimination of the surface alloy over the 
overlayer structure. 


15791 (UCRL-JC—114168) Interface controlled amorphiza- 
tion of crystalline Ni/Ti multilayers. Jankowski, A.F.; Hayes, J.P.; 
Ramsey, P.B. Lawrence Livermore National Lab., CA (United 
States). Dec 1993. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-931108- 
95: Fall meeting of the Materials Research Society (MRS), Boston, 
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MA (United States), 29 Nov - 3 dec 1993). Order Number 
DE94008685. Source: OSTI; NTIS; GPO Dep. 

Solid-State Amorphization (SSA) of crystalline interfaces is ob- 
served in the Ni/Ti multilayer system. The amorphization reaction 
nucleates at location(s) of crystallographic disorder, i.e. the 
multilayer interfaces. Microstructural analyses reveal the sputter- 
deposited growth structure to be epitaxial with semi-coherent 
interfaces. Strain energy originating from interface lattice distortions 
varies as a function of the multilayer repeat spacing. Therefore, the 
interfacial energy effects the onset conditions for SSA. Differential 
thermal analysis is used to measure the critical temperature Tc, to 
the nucleation of the SSA, which is found to vary with the Ni/Ti 
multilayer pair spacing. 


15792 (UCRL-JC—115359) Dependence of x-ray absorption 
magnetic circular dichroism on layer periodicity in iron- 
platinum multilayers. Jankowski, A.F.; Waddill, G.D.; Tobin, J.G. 
Lawrence Livermore National Lab., CA (United States). Nov 1993. 
14p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9311104—-20: 40. national sym- 
posium of the American Vacuum Society (AVS), Orlando, FL 
(United States), 15-19 Nov 1993). Order Number DE94008786. 
Source: OSTI; NTIS; GPO Dep. 

Magnetic circular dichroism in x-ray absorption is observed in Fe/ 
Pt multilayers. The magnetization and helicity are both in the plane 
of the Fe/Pt multilayers which are prepared by planar magnetron 
sputter deposition. Lattice and layer pair spacings are measured 
using grazing incidence and high angle x-ray scattering. The film 
composition and lattice growth are confirmed using Auger depth 
profiling and cross-section transmission electron microscopy, 
respectively. The state of the film magnetization is found to be de- 
pendent on the layer pair spacing as well as the relative thickness 
of the Fe to Pt layer. The maximum magnetic moment is measured 
for a (Fe9.5A/Pt9.5A)9. multilayer. 


15793 (UCRL-JC—115737) Liquid-assisted diffusion bond- 
ing of NiAl. Strum, MJ.; Henshall, G.A. Lawrence Livermore 
National Lab., CA (United States). [1994]. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-940367-2: 2. advanced joining technologies for 
new materials, Cocoa Beach, FL (United States), 2-4 Mar 1994). 
Order Number DE94008687. Source: OSTI; NTIS; GPO Dep. 

A new isothermal joining method is investigated which could al- 
low full utilization of the high temperature properties of advanced 
intermetallic alloys, such as NiAl, by producing joint compositions 
which match the parent material after bonding. In this method, 
interlayers of the parent material constituents are pre-placed in sto- 
ichiometric proportions on the surfaces to be joined. Bonding 
occurs without the application of pressure by raising the tempera- 
ture above the liquidus of the lower melting constituent. The 
constituents then interdiffuse to produce the parent material phase 
and homogenize to the proper stoichiometry. This method differs 
from conventional liquid-assisted diffusion bonding in that no for- 
eign melting-point depressants are added. Interrupted bonding 
treatments were used to characterize the kinetics of the isothermal 
solidification and homogenization processes in NiAl couples, and 
the compositional profiles of the bond region were characterized by 
electron probe microanalysis. Homogenization, as defined by the 
Ni and Al concentration maxima, follows a logarithmic time depen- 
dence once the bond region becomes single-phase NiAI. 


15794 (UCRL-JC—115772) Effect of boron and hydrogen on 
the electronic structure of Ni,Al. Kioussi, N. (California State 
Univ., Northridge, CA (United States). Dept. of Physics); Watan- 
abe, H.; Hemker, R.G.; Gourdin, W.: Gonis, A.; Johnson, P.E. 
Lawrence Livermore National Lab., CA (United States). 19 Nov 
1993. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. (CONF-931108—96: Fall meeting 
of the Materials Research Society (MRS), Boston, MA (United 
States), 29 Nov - 3 dec 1993). Order Number DE94009092. 
Source: OSTI; NTIS; GPO Dep. 

Using first-principles electronic structure calculations based on 
the Linear-Muffin-Tin Orbital (LMTO) method, we have investigated 
the effects of interstitial born and hydrogen on the electronic struc- 
ture of the Llp ordered intermetallic NizAl. When it occupies an 
octahedral interstitial site entirely coordinated by six Ni atoms, we 
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find that boron enhances the charge distribution found in the 
strongly-bound “pure” Ni3Al crystal: Charge is depleted at Ni and Al 
region. Substitution Al atoms for two of the Ni atoms coordinating 
the boron, however, reduces the interstitial charge density between 
atomic planes. in contrast to boron, hydrogen appears to deplete 
the interstitial charge, even when fully coordinated by Ni atoms. We 
suggest that these results are broadly consistent with the notion of 
boron as a cohesion enhancer and hydrogen as an embrittler. 


15795 (UCRL-JC—116372) Calculations of nonspherically 
averaged charge densities for subtitutionally disordered al- 
loys. Singh, P.P.; Gonis, A. Lawrence Livermore National Lab., CA 
(United States). Feb 1994. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. (CONF- 
930759-7: NATO advanced study workshop on metallic alloys: 
experimental and theoretical perspectives, Boca Raton, FL (United 
States), 16-21 Jul 1993). Order Number DE94008293. Source: 
OSTI; NTIS; GPO Dep. 

Based on screening transformations of muffin-tin orbitals intro- 
duced by Andersen et al. [Phys. Rev. Lett. 53, 2571 (1984)], we 
have developed a formalism for calculating the non-spherically av- 
eraged charge densities of substitutionally disordered alloys using 
the Korringa-Kohn-Rostoker coherent potential approximation (KKR 
CPA) method in the atomic-sphere approximation (ASA). We have 
validated our method by calculating charge densities for ordered 
structures, where we find that our approach yields charge densities 
that are essentially indistinguishable from the results of full- 
potential methods. For substitutionally disordered alloys, where 
full-potential methods have not been implemented so far, our ap- 
proach can be used to calculate reliable non-spherically averaged 
charge densities from spherically symmetric one-electron potentials 
obtained from the KKR-ASA CPA. We report on our study of differ- 
ences in charge denisty between ordered AILi in Li, phase and 
substitutionally disordered Alp sLip.s on face-centered cubic lattice. 


15796 (UCRL-JC—116386) Drilling with fiber-transmitted, 
visible lasers. Kautz, D.D.; Berzins, L.V.; Dragon, E.P.; Werve, 
M.E.; Warner, B.E. Lawrence Livermore National Lab., CA (United 
States). 17 Feb 1994. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-931237— 
10: LASERS ‘93: international conference on lasers and 
applications, Lake Tahoe, NV (United States), 6-10 Dec 1993). Or- 
der Number DE94009091. Source: OSTI; NTIS; GPO Dep. 

High power and radiance copper-vapor laser technology devel- 
oped at Lawrence Livermore National Laboratory shows great 
promise for many materials processing tasks. The authors recently 
transmitted the visible light produced by these lasers through fiber 
optics to perform hole drilling experiments. They found the toler- 
ances on the hole circulatory and cylindricity to be excellent when 
compared to that produced by conventional optics. This technique 
lends itself to many applications that are difficult to perform when 
using conventional optics, including robotic manipulation and hole 
drilling in non-symmetric parts. 


15797 (UCRL-JC—116400) Electronic structure and stability 
of simple and complex phases in transition metals. Traiber, 
A.J.S.; Turchi, P.E.A. Lawrence Livermore National Lab., CA 
(United States). Mar 1994. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. (CONF- 
931009-23: Fall meeting of the Minerals, Metals and Materials 
Society: physical metallurgy and materials, Pittsburgh, PA (United 
States), 17-21 Oct 1993). Order Number DE94009090. Source: 
OSTI; NTIS; GPO; GPO Dep. 

Electronic factors that explain the relative stability of simple and 
complex phases in transition metals are examined within a realistic 
tight-binding model. A repulsive pairwise interaction of the Born- 
Mayer type is added to the band energy term. The parameters of 
this short-ranged repulsive term are determined by fitting the total 
energy to elastic properties of the bcc-based metal. The model is 
further simplified by introducing the Linear Green Function Method. 
The study focuses on the properties of molybdenum, correctly pre- 
dicting bec as the stable phase. 


15798 (WINCO-1153) Corrosion in ICPP fuel storage 
basins. Dirk, W.J. Westinghouse Idaho Nuclear Co., Inc., Idaho 
Falls, ID (United States). Sep 1993. 19p. Sponsored by USDOE, 


252 ERA Vol. 19, No. 6 


Washington, DC (United States). DOE Contract AC07-841D12435. 
Order Number DE94008811. Source: OSTI; NTIS; INIS; GPO Dep. 

The Idaho Chemical Processing Plant currently stores irradiated 
nuclear fuel in fuel storage basins. Historically, fuel has been 
stored for over 30 years. During the 1970's, an algae problem oc- 
curred which required higher levels of chemical treatment of the 
basin water to maintain visibility for fuel storage operations. This 
treatment led to higher levels of chlorides than seen previously 
which cause increased corrosion of aluminum and carbon steel, 
but has had little effect on the stainless steel in the basin. Corro- 
sion measurements of select aluminum fuel storage cans, 
aluminum fuel storage buckets, and operational support equipment 
have been completed. Aluminum has exhibited good general corro- 
sion rates, but has shown accelerated preferential attack in the 
form of pitting. Hot dipped zinc coated carbon steel, which has 
been in the basin for approximately 40 years, has shown a general 
corrosion rate of 4 mpy, and there is evidence of large shallow pits 
on the surface. A welded Type 304 stainless steel corrosion 
coupon has shown no attack after 13 years exposure. Galvanic 
couples between carbon steel welded to Type 304 stainless steel 
occur in fuel storage yokes exposed to the basin water. These 
welded couples have shown galvanic attack as well as hot weld 
cracking and intergranular cracking. The intergranular stress corro- 
sion cracking is attributed to crevices formed during fabrication 
which allowed chlorides to concentrate. 


15799 (WINCO-1189) Engineering study for a melting, 
casting, rolling and fabrication facility for recycled contami- 
nated stainless steel. Westinghouse Idaho Nuclear Co., Inc., 
Idaho Falls, ID (United States). Jan 1994. 58p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
841D12435. Order Number DE94008924. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This Preliminary Report is prepared to study the facilities re- 
quired for recycling contaminated stainless steel scrap into plate 
which will be fabricated into boxes suitable for the storage of 
contaminated wastes and rubble. The study is based upon the un- 
derlying premise that the most cost effective way to produce 
stainless steel is to use the same processes employed by compa- 
nies now in production of high quality stainless steel. Therefore, 
the method selected for this study for the production of stainless 
steel plate from scrap is conventional process using an Electric Arc 
Furnace for meltdown to hot metal, a Continuous Caster for pro- 
duction of cast slabs, and a Reversing Hot Mill for rolling the slabs 
into plate. The fabrication of boxes from the plate utilizes standard 
Shears, Punch Presses and welding equipment with Robotic Ma- 
nipulators. This Study presumes that all process fumes, building 
dusts and vapors will be cycled through a baghouse and a nuclear 
grade HEPA filter facility prior to discharge. Also, all process waste 
water will be evaporated into the hot flue gas stream from the fur- 
nace utilizing a quench tank; so there will be no liquid discharges 
from the facility and all vapors will be processed through a HEPA 
filter. Even though HEPA filters are used today in controlling ra- 
dioactive contamination from nuclear facilities there is a sparsity of 
data concerning radioactivity levels and composition of waste that 
may be collected from contaminated scrap steel processing. This 
report suggests some solutions to these problems but it is recom- 


mended that additional study must be given to these environmental 
problems. 


15800 (Y-2463-9) Y-12 Development organization technical 
progress report, period ending November 15, 1993: Part 9 - 
summaries. Babb, W.D. (comp.). Oak Ridge Y-12 Plant, TN 
(United States). 28 Feb 1994. 13p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840S21400. 
Order Number DE94010036. Source: OSTI; NTIS; GPO Dep. 

This report is a highlights of some of the research being con- 
ducted at the Oak Ridge Y-12 Plant. The areas of research being 
Metal Processing, Conduit Fabrication, Materials Science, and In- 
strumentation and Evaluation Technology. 





3602 Ceramics, Cermets, and Refractories 


Refer also to citation(s) 14609, 14717, 14935, 14939, 15270, 
15705, 15722, 15728, 15741, 15847, 16191, 16210, 16427, 16905, 
17383, 17403, 17411, 17589 


15801 (ANL/MCT/PP-—75078) Ultrasonic determination of 
the elastic moduli and their pressure dependences in very 
dense YBa2Cu,07_,. Cankurtaran, M. (Univ. of Bath (United 
Kingdom). School of Physics); Saunders, G.A.; Goretta, K.C.; 
Poeppel, R.B. Argonne National Lab., IL (United States). Materials 
and Components Technology Div. Dec 1991. 40p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. Grant CRG-891033. Order Number DE94008468. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The effects of hydrostatic pressure and temperature have been 
measured on the velocities of longitudinal and shear ultrasonic 
waves propagated in a very dense (96% of theoretical density) ce- 
ramic specimen of YBa2Cu307_,. In YBapCu307_, ceramics with 
such a high density the effects of porosity on the elastic properties 
should be much reduced. Nevertheless the bulk modulus of this 
dense material has the same small magnitude (~ 55GPa) as that 
measured ultrasonically in much less dense YBa2Cu307_, ceram- 
ics. The temperature dependences of the velocities of longitudinal 
and shear ultrasonic waves, which have been measured between 
10 K and 300 K, show the step-like increase at 200 K on cooling 
and a similar decrease at 225 K during warming with hysteresis in 
the range 190 K to 235 K that has previously been observed in 
less dense ceramics and tentatively attributed to a phase transfor- 
mation. The pressure dependences of both mode velocities for 
dense YBa2Cu307_, ceramic show a pronounced change of slope 
at a pressure P.. For pressures below and above P, the pressure 
dependence of ultrasonic velocity is essentially linear. Above the 
knee, the enormous pressure dependences of the longitudinal 
mode velocity and hence of the bulk modulus persist. The temper- 
ature dependences of pressure derivatives of elastic stiffmesses 
and bulk modulus have been measured between 250 K and 295 K. 


The pressure P, at which the kink occurs decreases almost linearly 


with decreasing temperature and extrapolates to atmospheric pres- 
sure at about 220 K. 


15802 (ANL/MSD/CP-80658) Characterization of nanoparti- 
cles and nanophase materials. Siegel, R.W. Argonne National 
Lab., IL (United States). Feb 1994. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-9310287—1: European Science Foundation (ESF) explo- 
rative workshop: aerosol methods and advanced techniques for 
nanoparticle science and nanopowder technology, Duisburg (Ger- 
many), 4-9 Oct 1993). Order Number DE94008348. Source: OSTI; 
NTIS; GPO Dep. 

Structures of nanoparticles and nanophase materials, both metals 
and ceramics, have been investigated over the past several years 
by a wide range of experimental methods. These studies included 
observations by x-ray and neutron scattering, transmission and 
scanning electron microscopy, Moessbauer, Raman, and positron 
annihilation spectroscopies, and most recently scanning tunneling 
microscopy and nuclear magnetic resonance. These experiments 
yielded considerable information about the structures of nanoparti- 
cles and nanophase materials on a variety of length scales, but 
much about the local atomic arrangements in these new materials 
remains to be elucidated. Present status of our knowledge of these 
structures is reviewed and some future needs are considered. 


15803 (ANL/MSD/CP-82067) Defect cascades produced 
by neutron irradiation in YBa2Cu,07_; superconductors. 
Frischherz, M.C. (Argonne National Lab., IL (United States)); Kirk, 
M.A.; Farmer, J.; Weber, H.W. Argonne National Lab., IL (United 
States). Feb 1994. 7p. Sponsored by USDOE, Washington, DC 
(United States);National Science Foundation, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-940122- 
3: 7. IWCC international workshop on critical currents in 
superconductors, Alpbach (Austria), 24-27 Jan 1994). Order Num- 
ber DE94007700. Source: OSTI; NTIS; INIS; GPO Dep. 

The defect cascades produced by fast neutron irradiation of 
YBazCu307_; single crystals were studied by transmission elec- 
tron microscopy. The visible defects were found to have sizes 
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between 1 and 5 rim. Defect densities were obtained as a function 
of neutron fluence between 2 and 8x 10°! m-? (E>0.1 MeV). The 
measured defect density scales linearly with fluence and amounts 
to 1x102* m-* at a neutron fluence of 2x 10°! m-?. The defect 


stability was studied at room temperature and through annealing to 
400°C. 


15804 (BNL-60151) Porosity in plasma sprayed alumina 
coatings. llavsky, J. (State Univ. of New York, Stony Brook, NY 
(United States)); Herman, H.; Berndt, C.C.; Goland, A.N.; Long, 
G.G.; Krueger, S.; Allen, A.J. Brookhaven National Lab., Upton, NY 
(United States). [1994]. 7p. Sponsored by USDOE, Washington, 
DC (United States);National Science Foundation, Washington, DC 
(United States). DOE Contract AC02-76CH00016. Contract DDM 
9215846. (CONF-940684-3: 1994 national thermal spray confer- 
ence, Boston, MA (United States), 20-24 Jun 1994). Order Number 
DE94008874. Source: OSTI; NTIS; GPO Dep. 

Small-angle neutron scattering (SANS) was used to study the 
porosity of plasma sprayed deposits of alumina in as-sprayed and 
heat-treated conditions. SANS results were compared with mercury 
intrusion porosimetry (MIP) and water immersion techniques. Multi- 
ple small-angle neutron scattering yields a volume-weighted 
effective pore radius (R,q), for pores with sizes between 0.08 and 
10m, the pore volume in this size region, and from the Porod re- 
gion, the surface area of pores of all sizes. 


15805 (CONF-921101-141) A TEM study of step morphol- 
ogy on the non-uhv heat-treated MgO (100) surface. King, S.; 
Carter, C.B. Minnesota Univ., Minneapolis, MN (United States). 
Dept. of Chemical Engineering and Materials Science. [1992]. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-92ER45465. From 16. Materials Research Society 
(MRS) fall meeting; Boston, MA (United States); 30 Nov - 5 dec 
1992. Order Number DE94010135. Source: OSTI; NTIS; GPO Dep. 

Preliminary results from a study of the morphology of the MgO 
(100) surface after chemical etching followed by heat-treatment in 
air are presented. Contrast arising from the surface-steps so 
formed is found to be strongly dependent on the deviation parame- 
ter, suggesting that many of the step-faces are not perpendicular to 
the (100) foil plane but are, instead, often rather shallowly inclined. 


15806 (CONF-921101-—142) The determination of step 
heights on the non-uhv heat-treated MgO (100) surface by 
CBED. King, S.; McKernan, S.; Carter, C.B. Minnesota Univ., Min- 
neapolis, MN (United States). Dept. of Chemical Engineering and 
Materials Science. [1992]. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-92ER45465. From 16. 
Materials Research Society (MRS) fall meeting; Boston, MA 
(United States); 30 Nov - 5 dec 1992. Order Number DE94010134. 
Source: OSTI; NTIS; GPO Dep. 

Conditions are established whereby step heights may be mea- 
sured in the acid-washed and air-annealed MgO single-crystals 
currently employed as substrates for pulsed-laser-deposition. Pre- 
liminary data indicates that the steps are typically a few 
nanometers in height. 


15807 (CONF-940135-4) Tensile strength of dried geicast 
green bodies. Nunn, S.D.; Omatete, 0.0.; Walls, C.A.; Barker, 
D.L. Oak Ridge National Lab., TN (United States). [1994]. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From 18. annual conference on com- 
posites and advanced ceramics; Cocoa Beach, FL (United States); 
9-14 Jan 1994. Order Number DE94009453. Source: OSTI; NTIS; 
GPO Dep. 

Ceramic green bodies were prepared by three different tech- 
niques, dry pressing, slip casting, and gelcasting. The tensile 
strength of the green bodies was measured using a diametral com- 
pression test. It was found that the gelcast sampies were from 2 to 
20 times stronger than the conventionally formed green bodies. 
SEM examination of the gelcast samples revealed a homoge- 
neous, brittle fracture surface indicating a very uniform distribution 
of the binder and excellent dispersion of the ceramic powder. 


15808 (DOE/ER/45286-6) Fabrication, phase transforma- 
tion studies, and characterization of SIC-AIN-Al,OC ceramics: 
Final report. Virkar, A.V. Utah Univ., Salt Lake City, UT (United 
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States). 28 Feb 1994. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-87ER45286. Order Number 
DE94009649. Source: OSTI; NTIS; INIS; GPO Dep. 

Principal focus was on phase transformation, microstructure de- 
velopment, and elevated temperature creep, with some effort on 
room- temperature mechanical properties of selected materials. 
Fabrication was largely hot pressing, although many of the compo- 
sitions can be densified by pressureless sintering; hot pressing 
was to ensure full attainment of density with fine microstructure. 
Most of the work was on SiC-AIN and AIN-Al2OC pseudobinaries. 


15809 (INIS-mf—14183) Production of high temperature su- 
perconductors and characteristics by infrared and Raman 
spectroscopy: Final report. Thomsen, C. Max-Planck-Institut fuer 
Festkoerperforschung, Stuttgart (Germany). 28 Aug 1991. 26p. (In 
German). Sponsored by Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany). Foerderkennzeichen BMFT 
13N5576. Order Number DE94756442. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This final report, which is partly kept short, is concerned with 
electror/phonon interaction and the determination of the band gap 
in high temperature superconductors (YBa2Cu307). The final report 
is divided into four parts, which reflect the individual working 
groups: 1. Raman spectroscopy, 2. IR spectroscopy (reflection 
measurements, isotope effect, superconducting energy gap, behav- 
iour of infrared active phonons), 3. Magnetic field measurements, 
and 4. Theory (initial calculation of the metalisolator transfer in 
BaBiOz). (MM) 


15810 (INIS-mf-14191) Vibronic Jahn-Teller coupling and 
structural-systematic aspects of superconductivity in ceramic 
materials. Reinen, D. Marburg Univ. (Germany). Fachbereich 15 - 
Chemie. Sep 1993. 11p. (In German). Sponsored by Bundesminis- 
terium fuer Forschung und Technologie, Bonn (Germany). 
Foerderkennzeichen BMFT 13N5551. Order Number DE94758670. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The following subjects were mainly investigated: 1. Development 
of a concept concerning the mechanism of superconductivity in 
ceramic oxides from the standpoint of solid state chemistry. An im- 
portant criterion for generating superconductivity in ceramic oxides 
seems to be the overiap of a narrow, weakly antibonding and 
metal-centred band with a very broad band of predominant oxygen 
character in the Fermi region. Spectroscopic investigations are in 
favour of such a concept and additionally indicate a vibronic cou- 
pling mechanism of the Jahn-Teller- or pseudo-Jahn-Teller type. 2. 
Synthesis of potentially superconducting ceramic oxides. A series 
of oxidic compounds with transition metal ions (Ni*+/Ni?+/Ni*, 
Mn*+/Mn*+, Cu*+/Cu* etc.) and with cations, possessing a lone 
electron pair (Sb*+, Bie+, Pb?+, Ti+) was prepared (KoNiF4- 
Structure). The investigation of these ceramic materials led to 
interesting insight into the nature of the M-O-bond and the 
cooperative interactions between the metal ion centres; new super- 
conductors could not be synthesized, however. (orig.) 


15811 (KFK-5108, pp. 257-270) The calculation of phase 
equilibria of oxide core-concrete systems. Ball, R.G.J. (AEA Re- 
actor Services, AEA Technology, Harwell Lab. (United Kingdom)); 
Mignanelli, M.A. Kernforschungszentrum Karlsruhe GmbH (Ger- 
many). Inst. fuer Angewandte Thermo- und Fluiddynamik (IATF); 
Kernforschungszentrum Karlsruhe GmbH (Germany). Projekt Nuk- 
leare Sicherheitsforschung; Nuclear Energy Agency, 75 - Paris 
(France). Nov 1992. 603p. (CONF-9204105-: 2. Organization for 
Economic Cooperation and Development (OECD)/Committee on 
the Safety of Nuclear Installations (CSNI) specialists meeting, Karl- 
sruhe (Germany), 1-3 Apr 1992; NEA/CSNI/R-(92)10). In Second 
OECD (NEA) CSNI specialist meeting on molten core debris- 
concrete interactions: Proceedings. Order Number DE94758757. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Thermodynamic models have been developed to describe the 
phase equilibria of the oxide system, UO2-ZrO,-SiO,-CaO-MgO- 
AlzO3, formed during core-concrete interactions. The model has 
been used to estimate the solidus-liquidus surfaces for oxide com- 
positions of the full system that describe different extents of 
oxidation of the zirconium in the core debris and various concrete 
types. The results show that the full oxide system should be 
treated as a pseudo-eutectic, in contrast to that used in the 
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CORCON-MOD2 code, where the system is treated as a pseudo- 
ideal liquid and solid solution. A comparison of the calculated 
values of the solidus and liquidus temperatures with the available 
experimental data has also been performed for this system. In ad- 
dition, the model has been used to follow the evolution of the 
different phases in the system with temperature for the ACE Phase 
C Test L6. In particular the relative amounts and compositions of 
the liquid and solid phases have been calculated. Further calcula- 
tions have been performed to compare the extent of release of the 
components of the system by vaporization using the model and an 
ideal solution model. (orig./HP) 


15812 (KFK-5108, pp. 271-278) Thermodynamic calculation 
of phase equilibria in oxide complex systems: (Bao, SrO, 
La2QO3) releases. Cenerino, G. (inst. de Protection et de Surete 
Nucleaire, Dept. de Protection de |’Environnement et des Installa- 
tions, Lab. de Physique des Accidents, IPSN/CEA, 92 - 
Fontenay-aux-Roses (France)); Chevalier, P.Y.; Fischer, 
E. Kernforschungszentrum Karlsruhe GmbH (Germany). Inst. 
fuer Angewandte Thermo- und Fluiddynamik (IATF); Kern- 
forschungszentrum Karlsruhe GmbH (Germany). Projekt Nukleare 
Sicherheitsforschung; Nuclear Energy Agency, 75 - Paris (France). 
Nov 1992. 603p. (CONF-9204105-: 2. Organization for Economic 
Cooperation and Development (OECD)/Committee on the Safety of 
Nuclear Installations (CSNI) specialists meeting, Karlsruhe (Ger- 
many), 1-3 Apr 1992; NEA/CSNI/R-(92)10). In Second OECD 
(NEA) CSNI specialist meeting on molten core debris-concrete in- 
teractions: Proceedings. Order Number DE94758757. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The equilibrium state of different core (UO2, ZrOz, BaO, SrO, 
La2O3) - concrete (AlpO3, CaO, SiO., BaO, SrO) mixtures has 
been calculated using GEMINI2 code at temperatures of 2000 K 
and 2500 K. The composition by mass of the core is: 83.96% 
UOs, 15.50% ZrOo, 0.18% BaQ, 0.18% SrO, 0.18% LaeO3 and the 
composition by mass of the calcined siliceous concrete is: 4.668% 
AlzO3, 15.564% CaO, 79.718% SiOz, 0.024% BaO, 0.026% SrO. 
Results of the code give the nature, composition and proportion of 
liquid, solid and gas phases at equilibrium, and also the partial 
pressure of each gaseous species. Some particular results are 
summarized, that gives the partial pressure of U, Ba, Sr and La 
gaseous species. A comparison has been made with other values 
obtained by assuming that all condensed phases are ideal and 
without taking into account stoichiometric compounds including fis- 
sion products. We have observed a significant overpredicting of 
fission products release with the ideal model, reaching 4 orders of 
magnitude for Ba and Sr. An important conclusion is that two 
oxides in significant amount during the molten core concrete inter- 
action, SiO2 and ZrO2, present strong interactions with the fission 
products, BaO, SrO and La2O3. As a consequence, the fission 
products are retained in the partially melted corium, both in the liq- 
uid and solid phases, and are very little vaporized. (orig/HP) 


15813 (KFK-5108, pp. 279-286) Thermodynamic data bases 
and calculation code adapted to the modelling of molten core 
concrete interaction (M.C.C.I.) phenomena, developed jointly 
by THERMODATA and the "Institut de Protection et de Surete 
Nucleaire” (France). Chevalier, P.Y. (THERMODATA, 38 - Saint 
Martin d’Heres (France)); Cenerino, G. Kernforschungszentrum 
Karlsruhe GmbH (Germany). Inst. fuer Angewandte Thermo- und 
Fluiddynamik (IATF); Kernforschungszentrum Karlsruhe GmbH 
(Germany). Projekt Nukleare Sicherheitsforschung; Nuclear Energy 
Agency, 75 - Paris (France). Nov 1992. 6038p. (CONF-9204105—-: 
2. Organization for Economic Cooperation and Development 
(OECD)/Committee on the Safety of Nuclear Installations (CSNI) 
specialists meeting, Karlsruhe (Germany), 1-3 Apr 1992; 
NEA/CSNI/R-(92)10). In Second OECD (NEA) CSNI specialist 
meeting on molten core debris-concrete interactions: Proceedings. 
Order Number DE94758757. Source: OSTI; NTIS (US Sales Only); 
INIS. 

We have undertaken to work on the AlbO3-CaO-Si02-UO2-ZrO. 
quinary system, which contains five main oxides of a ’corium’ ob- 
tained in the unlikely event of meltdown in a PWR, if the reactor 
core melts through the vessel and slumps into the concrete reactor 
cavity. An oxide data base has been developed using the GEMINI2 
code. It contains as major constituents UO., ZrOz, SiOz, CaO, 





AlzO3, MgO, FeO, BaO, SrO, La2O3. The data base for gaseous 
species has been developed for many years in THERMODATA and 
is continuously updated. (orig./HP) 


15814 (KFK-5189) Critical currents and energy dissipation 
in Y,BajCu,07_,; films. Windte, C.V. Kernforschungszentrum 
Karlsruhe GmbH (Germany). Inst. fuer Technische Physik; Karl- 
sruhe Univ. (T.H.) (Germany). Fakultaet fuer Physik. Sep 1993. 
82p. (in German). Order Number DE94761058. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The critical current density j. of patterned YBaCuO thin film sam- 
ples and the electric field E seen by the superconductor were 
calculated from data of magnetization loops, external magnetic field 
sweeps and relaxation, respectively. Data were taken at 77 K up to 
external magnetic fields of 150 mT with a sensitive Hall probe de- 
tecting the magnetic fields of the screening currents of the sample. 
The E(j) characteristic could be determined over six decades of 
magnitude of E (10-7 uV/cm<E<10-' pV/cm). These characteris- 
tics permit the comparison with theoretical pictures: They are 
incompatible with Kim-Andersons flux-creep and a power law be- 
haviour. The characteristics are compatible with the vortex-glass or 
the collective pinning ansatz. There exists a limiting critical current 
beyond no known theoretical picture describes the E(j) characteris- 
tic. (orig.) 


15815 (LA-UR-94-986) Experimental observations of ther- 
mal spikes in microwave processing of ceramic oxide fibers. 
Vogt, G.J. (Los Alamos National Lab., NM (United States)); Unruh, 
W.P.; Thomas, J.R. Jr. Los Alamos National Lab., NM (United 
States). [1994]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-940411-5: 
Spring meeting of the Materials Research Society, San Francisco, 
CA (United States), 4-8 Apr 1994). Order Number DE94009348. 
Source: OSTI; NTIS; GPO Dep. 

Microwave heating of alumina/silica fiber tows in a single-mode 
microwave cavity at 2.45 GHz have produced a surprising thermal 
spike behavior on the fiber bundles. During a thermal spike, a “hot 
spot” on the tow brightens rapidly, persists for a few seconds, and 
rapidly extinguishs. A hot spot can encompass the entire tow in the 
cavity or just a localized portion of the tow. Some local hot spots 
propagate along the fiber. Thermal spikes are triggered by rela- 
tively small (<15%) increases in power, thus having obvious 
implications for the development of practical microwave fiber pro- 
cessing systems. A tow can be heated through several successive 
thermal spikes, after which the tow is left substantially cooler than it 
was originally, although the applied microwave electric field is much 
larger. X-ray diffraction studies show that after each temperature 
spike there is a partial phase transformation of the tow material 
into mullite. After several excursions the tow has been largely 
transformed to the new, less lossy phase and is more difficult to 
heat. Heating experiments with Nextel 550 tows are examined for 
a pausible explanation of this microwave heating behavior. 


15816 (LA-UR-94-987) Mathematical model of thermal 
spikes in microwave heating of ceramic oxide fibers. Thomas, 
J.R. Jr.; Unruh, W.P.; Vogt, GJ. Los Alamos National Lab., NM 
(United States). [1994]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
940411-—4: Spring meeting of the Materials Research Society, San 
Francisco, CA (United States), 4-8 Apr 1994). Order Number 
DE94009339. Source: OSTI; NTIS; GPO Dep. 

Experiments on microwave sintering of ceramic fibers in a single- 
mode cavity have revealed the presence of thermal spikes and ‘hot 
spots’ which sometimes travel along the fiber and eventually disap- 
pear. They are triggered by relatively small increases in microwave 
power, and thus have obvious implications for the development of 
practical microwave-based fiber processing systems. These hot 
spots are conjectured to originate at slight irregularities in the tow 
morphology, and propagate as the result of solid phase transitions 
which take place at elevated temperatures and reduce the dielec- 
tric loss coefficient «’’. An elementary mathematical model of the 
heat transfer process was developed which reproduces the essen- 
tial features of the observed phenomena, thus lending support to 
the conjecture. This model is based on the assumption of one- 
dimensional heat conduction along the axis of the fiber tow, and 
radiation losses at the surface. 
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15817 (LA-UR-94-996) Microwave sintering of continuous 
zirconia ceramic fibers. Vogt, G.J. (Los Alamos National Lab., 
NM (United States)); Unruh, W.P.; Plovnick, R.H. Los Alamos Na- 
tional Lab., NM (United States). [1994]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-940411-—2: Spring meeting of the Materials Research Soci- 
ety, San Francisco, CA (United States), 4-8 Apr 1994). Order 
Number DE94009341. Source: OST]; NTIS; GPO Dep. 

Continuous yttria-stabilized zirconia ceramic fibers approximately 
10-15 ym in diameter have been rapidly sintered by pulling them 
through a tuned, 2.45 GHz single-mode TE;o3 microwave cavity in 
ambient air. The resulting fibers were analyzed by X-ray diffraction, 
scanning electron microscopy, and single-filament tensile tests. 
They were found to be unsplit, to have a submicron grain structure 
and a tetragonal crystal structure, and to exhibit considerable 
strength and flexibility. 


15818 (LA-UR-—94-1053) Temperature distribution in mi- 
crowave sintering of alumina cylinders. Thomas, J.R. Jr.; Katz, 
J.D.; Blake, R.D. Los Alamos National Lab., NM (United States). 
[1994]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-940411-3: Spring 
meeting of the Materials Research Society, San Francisco, CA 
(United States), 4-8 Apr 1994). Order Number DE94009335. 
Source: OSTI; NTIS; GPO Dep. 

Small cylinders of high-purity alumina were encased in a ‘casket’ 
of low-density zirconia insulation and heated to sintering tempera- 
ture in a large multi-mode microwave oven. Optical fiber sensors 
were used to monitor the temperature at several locations in the 
system. It was found that the alumina samples heat faster than the 
zirconia insulation at temperatures above 1000 C, and that the 
temperature distribution in the sample is essentially uniform during 
the heating process. A two-dimensional mathematical model of the 
heat transfer process was developed which reproduces the essen- 
tial features of the observed phenomena. Literature data for all 
temperature-dependent properties were incorporated into the 
model. The mode] suggests that the alumina samples absorb a 
significant fraction of the microwave energy. 


15819 (ORNL/FMP-93/1, pp. 3-11) Fabrication of fiber- 
reinforced composites by chemical vapor infiltration. Stinton, 
D.P. (Oak Ridge National Lab., TN (United States)); Foster, B.E.; 
McLaughlin, J.C.; Reifsnider, K.; Stinchcomb, W. Oak Ridge Na- 
tional Lab., TN (United States). Jul 1993. (CONF-9305135-: 7. 
annual conference on fossil energy materials, Oak Ridge, TN 
(United States), 11-13 May 1993). In Proceedings of the Seventh 
Annual Conference on Fossil Energy Materials: Fossil Energy AR 
and TD Materials Program. 402p. Order Number DE94001091. 
Source: OSTI; NTIS; GPO Dep. 

Fiber-reinforced SiC-matrix composites of thick-walled tubular 
geometry have been fabricated by forced chemical vapor infiltration 
(CVI). Composites of different fiber architecture were fabricated to 
generate specimens with mechanical properties that varied in the 
principle material directions. This paper will discuss fabrication, 
nondestructive examination, and mechanical property characteriza- 
tion of the tubular composites. 


15820 (ORNL/FMP-93/1, pp. 13-19) Modeling of chemical 
vapor infiltration for fabrication of tubes. Starr, T.L. (Georgia In- 
stitute of Technology, Atlanta, GA (United States)); Smith, A.W. 
Oak Ridge National Lab., TN (United States). Jul 1993. (CONF- 
9305135-: 7. annual conference on fossil energy materials, Oak 
Ridge, TN (United States), 11-13 May 1993). In Proceedings of the 
Seventh Annual Conference on Fossil Energy Materials: Fossil En- 
ergy AR and TD Materials Program. 402p. Order Number 
DE94001091. Source: OSTI; NTIS; GPO Dep. 

The authors describe their recent efforts in modeling of chemical 
vapor infiltration (CVI) for tube shapes. Their model matches the 
forced flow/thermal gradient CVI systems at Oak Ridge National 
Laboratory. Control of the thermal gradient in the radial direction is 
critical for attaining rapid, complete densification. The ORNL reac- 
tor geometry includes radiant heating of the fiber preform and the 
CVI model was modified to properly include this contribution to the 
overall energy balance. With this modification the model-predicted 
temperatures match experimental measurements. The model 
shows how the effective thermal conductivity between the preform 
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and the water-cooled gas injector controls the temperature gradient 
within the preform and provides target values that lead to full den- 
sification. 


15821 (ORNL/FMP-93/1, pp. 21-31) Improved fiber coatings 
tor controlling interfacial forces in SiC matrix composites. Part 
3: Boron nitride. Lowden, R.A. (Oak Ridge National Lab., TN 
(United States)); More, K.L.; Vaughn, N.L.; Schwarz, O.J. Oak 
Ridge National Lab., TN (United States). Jul 1993. DOE Contract 
AC05-840R21400. (CONF-9305135-: 7. annual conference on 
fossil energy materials, Oak Ridge, TN (United States), 11-13 May 
1993). In Proceedings of the Seventh Annual Conference on Fossil 
Energy Materials: Fossil Energy AR and TD Materials Program. 
402p. Order Number DE94001091. Source: OSTI; NTIS; GPO Dep. 

Boron nitride was examined as an improved interface coating for 
Nicalon/SiC composites. The interlayers were deposited on fiber 
preforms from gas mixture containing boron trichloride, ammonia, 
and hydrogen employing a chemical vapor infiltration (CVI) tech- 
nique. The preforms were subsequently densified with a silicon 
carbide matrix, and test bars prepared. Specimens were heated in 
air for 24, 100, and 1,000 h at 1,273 K, and for 100 h at 1,473 and 
1,673 K. Room-temperature flexure strengths of as fabricated and 
heat-treated composites were measured to assess the oxidation re- 
sistance of the fiber coating. Compositions and microstructures of 
the interlayers were characterized using electron microscopy. The 
composites with BN fiber coatings exhibited improved short-term 
(24 h) oxidation resistance as compared to those with carbon inter- 
layers, but were embrittled by the heat treatment. Subsequently, 
strength was decreased and toughness was further diminished by 
extended exposure time and higher temperatures. Transmission 
electron microscopic analysis of the fiber-interlayer boundary re- 
vealed the presence of silica and carbon layers, products formed 
by the decomposition of the fiber. Thus the loss of strength and 
toughness appeared to be a result of chemical interaction between 
the fiber and oxygen in the BN interlayer, which was progressive 
with exposure time and temperature. 


15822 (ORNL/FMP-93/1, pp. 33-42) Joining of SIC ceram- 
ics and SiIC/SiC composites. Rabin, B.H. (idaho National 
Engineering Lab., idaho Falls, ID (United States)); Moore, G.A. 
Oak Ridge National Lab., TN (United States). Jul 1993. (CONF- 
9305135-: 7. annual conference on fossil energy materials, Oak 
Ridge, TN (United States), 11-13 May 1993). In Proceedings of the 
Seventh Annual Conference on Fossil Energy Materials: Fossil En- 
ergy AR and TD Materials Program. 402p. Order Number 
DE94001091. Source: OSTI; NTIS; GPO Dep. 

Reaction processing methods have been employed to fabricate 
SiC-to-SiC joints for potential use in elevated temperature applica- 
tions. The processing method involves tape casting thin sheet 
SiC+C interlayer precursors, clamping the tape between the SiC 
parts, and infiltrating the joint with molten Si to form a reaction 
bonded silicon carbide (RBSC) interlayer. Four-point bending 
strength and fracture toughness have been evaluated at room and 
elevated temperatures for joined pressureless sintered a-SiC test 
specimens. At low temperatures the joint mechanical properties 
were comparable to those reported in the literature for bulk SiC, 
while at elevated temperatures the joint behavior was controlled by 
the properties of the RBSC interlayer. 


15823 


(ORNL/FMP-93/1, pp. 43-50) Synthesis and process- 
ing of complex ceramic oxides. Armstrong, T.R. (Pacific 
Northwest Lab., Richland, WA (United States)); Bates, J.L.; Chick, 
L.A.; Kingsley, J.J.; Pederson, L.R. Oak Ridge National Lab., TN 


(United States). Jul 1993. DOE Contract AC06-76RL01830. 
(CONF-9305135—: 7. annual conference on fossil energy materials, 
Oak Ridge, TN (United States), 11-13 May 1993). In Proceedings 
of the Seventh Annual Conference on Fossil Energy Materials: 
Fossil Energy AR and TD Materials Program. 402p. Order Num- 
ber DE94001091. Source: OSTI; NTIS; GPO Dep. 

The feasibility of tape calendering for making individual and mul- 
tilayer thin-film devices has been demonstrated. The process differs 
from other tape fabrication methods in that no solvents are used. 
Oxide powders are mixed directly with a polymer and then formed 
into a thin film by a high shear process, which controls the tape 
film thickness. The unfired, green tapes are flexible and can be cut 
to size, laminated, corrugated, or otherwise formed before firing. 
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Tape calendering can produce unsupported structures with a mini- 
mum thickness of 50 um after firing. Calendered tapes as little as 
1 um in thickness can also be fabricated directly onto microporous 
or dense supports. The calendering process also allows structures 
with gradient porosity to be fabricated easily. Fully dense, phase- 
pure strontium ytterbium cerates have been achieved for the first 
time by sintering in air, starting with combustion-synthesized pow- 
ders. These materials are protonic conductors, and hold promise 
for use as dense membranes for the separation of hydrogen and 
as the electrolyte in a fuel cell. These results enable very thin cer- 
ate layers to be prepared that are free of interconnected porosity, 
essential in maximizing transport in a practical device. 


15824 (ORNL/FMP-93/1, pp. 51-60) Ceramic membranes for 
high temperature hydrogen separation. Fain, D.E. (Oak Ridge 
K-25 Site, TN (United States)); Neal, R.B.; Roettger, G.E. Oak 
Ridge National Lab., TN (United States). Jul 1993. DOE Contract 
AC05-840R21400. (CONF-9305135-: 7. annual conference on 
fossil energy materials, Oak Ridge, TN (United States), 11-13 May 
1993). In Proceedings of the Seventh Annual Conference on Fossil 
Energy Materials: Fossil Energy AR and TD Materials Program. 
402p. Order Number DE94001091. Source: OSTI; NTIS; GPO Dep. 

The technology to fabricate ceramic membranes with pore radii 
less than 10 A appears to be established. Membranes have been 
made with all the gas flow through pores less than 10 A radius. 
Currently, a major problem hindering further development is an ac- 
curate measurement of pore radii below 10 A. That measurement 
is needed to interpret and guide variations in the fabrication param- 
eters as efforts are made to produce smaller pores. Experiments 
have been conducted to evaluate the pore size by measuring the 
flow rates of gases with different diameters. The gases that have 
been used are helium, carbon dioxide, and carbon tetrafluoride. 
Variations in surface flow and other transport modes for the differ- 
ent gases make it impossible to interpret the pore radius from 
measurements made only at room temperature. A new flow mea- 
surement system has been constructed to measure the flows of 
these gases through membranes at temperatures up to 275°C. 
Some special design features were used, and the measurement 
system is functioning very well. Initial measurements indicate that 
appropriate interpretation of the data can lead to excellent determi- 
nations of pore radii less than 10 A in addition to the determination 
of separation factors at elevated temperatures. The status of these 
measurements and their relation to our transport model will be dis- 
cussed. Developments have led to the use of a glass with the 
proper coefficient of thermal expansion to quickly and effectively 
seal the ends of membranes to allow for better sealing of the sam- 
ples in test systems. 


15825 (ORNL/FMP-93/1, pp. 61-66) Engineering-scale de- 
velopment of the vapor-liquid-solid (VLS) process for the 
production of silicon carbide fibrils. Hollar, W.E. (Carborundum 
Company, Niagara Falls, NY (United States)); Mills, W.H. Oak 
Ridge National Lab., TN (United States). Jul 1993. (CONF- 
9305135-: 7. annual conference on fossil energy materials, Oak 
Ridge, TN (United States), 11-13 May 1993). In Proceedings of the 
Seventh Annual Conference on Fossil Energy Materials: Fossil En- 
ergy AR and TD Materials Program. 402p. Order Number 
DE94001091. Source: OSTI; NTIS; GPO Dep. 

The Phase 1 portion of the development program has been com- 
pleted. Under this program the following milestones were achieved: 
(1) successful transfer of the Los Alamos National Laboratory 
process technology to Carborundum, (2) evaluation of key fibril syn- 
thesis scaleup parameters, (3) development of a computer model 
which simuiates reactor performance, (4) development of a process 
gas recycle system, (5) evaluation of beneficiation processes for 
fibrils of various lengths. Significant results and conclusions from 
this program are discussed. VLS SiC fibrils will be used as a rein- 
forcement in ceramic matrix composite (CMC) applications. The 
long length of the fibrils relative to standard SiC whisker materials 
could allow the fibrils to behave similarly to continuous fibers. This, 
combined with the excellent thermal and mechanical properties of 
the VLS SiC fibril, could lead to high-temperature ceramic matrix 
composites based on the fibril. A manufacturing process for con- 
verting the fibrils into well-aligned, high-volume fraction yarns will 





be required to achieve this goal. Fibril characteristics and potential 
process concepts for successful yarn forming are discussed. 


15826 (ORNL/FMP-93/1, pp. 67-77) Microwave sintering of 
ZrOo-12 mol% CeO». Janney, M.A. (Oak Ridge National Lab., TN 
(United States)); Jackson, M.L.; Kimrey, H.D. Oak Ridge National 
Lab., TN (United States). Jul 1993. (CONF-9305135-: 7. annual 
conference on fossil energy materials, Oak Ridge, TN (United 
States), 11-13 May 1993). In Proceedings of the Seventh Annual 
Conference on Fossil Energy Materials: Fossil Energy AR and TD 
Materials Program. 402p. Order Number DE94001091. Source: 
OSTI; NTIS; GPO Dep. 

Sintering of ZrO2-12 mol% CeOz was accelerated by microwave 
processing at 2.45 GHz as compared with conventional firing. How- 
ever, the size of the “microwave effect” was significantly smaller 
than that which was previously observed for microwave sintering of 
ZrOo-8 mol% Y203. The difference in the effect that the microwave 
field had on the two Zirconia systems is interpreted in terms of their 
ionic conductivities. 


15827 (ORNL/FMP-93/1, pp. 79-85) Development of silicon 
nitride composites with continuous reinforcement. Starr, T.L. 
(Georgia Institute of Technology, Atlanta, GA (United States)); 
Mohr, D.L.; Hanigofsky, J.A. Oak Ridge National Lab., TN (United 
States). Jul 1993. (CONF-9305135-—: 7. annual conference on fos- 
sil energy materials, Oak Ridge, TN (United States), 11-13 May 
1993). In Proceedings of the Seventh Annual Conference on Fossil 
Energy Materials: Fossil Energy AR and TD Materials Program. 
402p. Order Number DE94001091. Source: OSTI; NTIS; GPO Dep. 

Silicon nitride matrix composites are fabricated using the reaction 
sintering process by combining ceramic fiber with silicon powder 
and converting the silicon to nitride at high temperature in a nitro- 
gen atmosphere. Critical factors in achieving good composite 
properties are effective impregnation of the multifilament tows, fiber 
stability during processing and fiber-matrix interface in the final 
composite. The authors form tube shapes by passing the Nicalon 
fiber tow through a slurry of silicon powder, winding the fiber onto 
a mandrel to form a unidirectional composite. As compared to the 
previous cloth lay-up method, this fabrication scheme produces 
better matrix distribution between individual filaments. Nicalon™ 
fiber stability during processing is enhanced by CVD coating as- 
received fiber with layers of carbon and silicon carbide prior to 
slurry impregnation and winding. Flexure bar and C-ring testing 
produces non-brittle fracture but significant shear failure parallel to 
the fiber direction. 


15828 


(ORNL/FMP-93/1, pp. 87-96) Electrochemical pro- 
cesses at interfaces and mixed conductor development. 
Youngblood, G.E. (Pacific Northwest Lab., Richland, WA (United 
States)); Bates, J.L.; Kingsley, J.J.; Pederson, L.R.; Rupaal, A.S.; 
Weber, W.J.; Windisch, C.F. Jr. Oak Ridge National Lab., TN 


(United States). Jul 1993. DOE Contract AC06-76RL01830. 
(CONF-9305135—: 7. annual conference on fossil energy materials, 
Oak Ridge, TN (United States), 11-13 May 1993). In Proceedings 
of the Seventh Annual Conference on Fossil Energy Materials: 
Fossil Energy AR and TD Materials Program. 402p. Order Num- 
ber DE94001091. Source: OSTI; NTIS; GPO Dep. 

Rates of oxygen reduction at the cathode/electrolyte interface of 
an electrochemical cell that simulated an operating solid oxide fuel 
cell were assessed for a variety of cathode materials. Using com- 
plex impedance with an unbonded interface cell design and dc 
polarization methods, the relative contributions of charge transfer, 
oxygen dissociation and _ diffusional processes could be 
distinguished. This experimental approach yielded _ intrinsic 
electrocatalytic activities for cathode materials as a function of tem- 
perature and oxygen partial pressure, independent of interfacial 
morphology. Electrocatalytic activities for substituted lanthanum 
manganites and yttrium manganites varied considerably depending 
on composition, but all showed intrinsic activities substantially 
higher than platinum. Ceramics that conduct both ions and elec- 
trons (mixed conductors) are technologically important materials, 
with applications as semipermeable membranes in gas separation, 
as electrodes in solid oxide fuel cells, and as electrocatalysts. Oxy- 
gen transport can occur under open circuit conditions in such 
materials, driven only by a gradient in the chemical potential of 
oxygen. An increase in the rate of charge transfer reactions and a 
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reduction in polarization effects are among the advantages of the 
use of mixed conductors as electrode materials in solid oxide fuel 
cells. Predominantly ionically-conducting ceria-zirconia composi- 
tions were doped with multivalent rare earth oxides to introduce 
extrinsic electronic conductivity. Electronic conduction was further 
enhanced by partial reduction. 


15829 (ORNL/FMP-93/1, pp. 97-107) Investigation of prop- 
erties and performance of ceramic composite components. 
Reifsnider, K.L. (Virginia Polytechnic Institute and State Univ., 
Blacksburg, VA (United States)); Stinchcomb, W.W.; Oleksuk, 
L.L.S. Oak Ridge National Lab., TN (United States). Jul 1993. 
(CONF-9305135—: 7. annual conference on fossil energy materials, 
Oak Ridge, TN (United States), 11-13 May 1993). In Proceedings 
of the Seventh Annual Conference on Fossil Energy Materials: 
Fossil Energy AR and TD Materials Program. 402p. Order Num- 
ber DE94001091. Source: OSTI; NTIS; GPO Dep. 

This report on properties and performance of ceramic composite 
components includes work performed through March 31, 1993. The 
emphasis of this report is the characterization of ceramic compos- 
ite tubes fabricated by filament winding, 3-D braiding, woven cloth 
winding, and the performance simulation of high temperature ce- 
ramic matrix composites. 


15830 (ORNL/FMP-93/1, pp. 109-118) Cryogenic com- 
paction of nanosize silicon nitride powders. Chen, W. (National 
Institute of Standards and Technology, Gaithersburg, MD (United 
States)); Piermarini, GwJ.; Dapkunas, S.J.; Malghan, S.G.; 
Pechenik, A.; Danforth, S. Oak Ridge National Lab., TN (United 
States). Jul 1993. (CONF-9305135-: 7. annual conference on fos- 
sil energy materials, Oak Ridge, TN (United States), 11-13 May 
1993). In Proceedings of the Seventh Annual Conference on Fossil 
Energy Materials: Fossil Energy AR and TD Materials Program. 
402p. Order Number DE94001091. Source: OSTI; NTIS; GPO Dep. 

This paper describes a highly-specialized system for studies of 
time-dependent compaction of nanosize silicon nitride powders un- 
der a variety of atmospheres and at temperatures ranging from 77 
to 1,000 K. The system incorporates a screw-driven press (10 ton 
capacity) with a piston-cylinder type die and can produce cylindrical 
powder compacts, 3 mm in diameter and approximately 1 mm in 
thickness, using pressures measurements of the sample volume, 
and, after appropriate calibration, can determine the rate and de- 
gree of densification of the compacting powder as pressure is 
applied. Frictional forces between the piston and the die are mea- 
sured during the compaction process. For calibration of the system, 
powders with known volume-change accompanied by phase transi- 
tion under pressure were studied, and good agreement with 
published results was demonstrated. Several Si,N, samples have 
been compacted and sintered at 1,300 to 1,600°C. A maximum 
random packing density of 64% has been obtained using liquid ni- 
trogen as a lubricant medium at pressures lower than 2.5 GPa. 
Both green samples and samples sintered at temperatures to 
1,500°C exhibited visual transparency under visible light. 


15831 (ORNL/FMP-93/1, pp. 119-127) Fabrication of full 
scale fiber reinforced hot gas filters by chemical vapor deposi- 
tion. Smith, R.G. (3M Company, St. Paul, MN (United States)); 
Eaton, J.H.; Johnson, D.D.; Richards, E.A. Oak Ridge National 
Lab., TN (United States). Jul 1993. (CONF-9305135-—: 7. annual 
conference on fossil energy materials, Oak Ridge, TN (United 
States), 11-13 May 1993). In Proceedings of the Seventh Annual 
Conference on Fossil Energy Materials: Fossil Energy AR and TD 
Materials Program. 402p. Order Number DE94001091. Source: 
OSTI; NTIS; GPO Dep. 

An initial set of ceramic fiber reinforced, ceramic matrix compos- 
ite, hot gas candle filters has been developed and tested in a 
simulated pressurized fluidized bed combustion (PFBC) environ- 
ment. Two filters were tested at the Westinghouse Science and 
Technology Center for 100 hours at a filter temperature of 815 to 
830 C (1,500 to 1,525 F) using ash from the Grimethorpe PFBC. 
One filter worked very well and had a uniform 1 millimeter coating 
of ash over its surface when removed. The second filter had lost 
about 75 percent of the outer CVD bonded filter surface, which at 
this early point in the analysis is presumed to have been dislodged 
during a cleaning pulse. The test showed that a workable filter sur- 
face on a strong substrate has been developed but also pointed 
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out several weak points in the construction that need further devel- 
opment. The test results are quite encouraging for the first two full 
size ceramic reinforced candle filters. 


15832 (ORNL/FMP-93/1, pp. 129-138) Development of non- 
destructive evaluation methods and prediction of effects of 
flaws on the fracture behavior of structural ceramics. Ellingson, 
W.A. (Argonne National Lab., IL (United States)); Singh, J.P.; Hol- 
loway, D.L.; Dieckman, S.L.; Singh, D.; Jacobs, T.D.; Sivers, E.A. 
Oak Ridge National Lab., TN (United States). Jul 1993. DOE Con- 
tract W-31109-ENG-38. (CONF-9305135—-: 7. annual conference 
on fossil energy materials, Oak Ridge, TN (United States), 11-13 
May 1993). In Proceedings of the Seventh Annual Conference on 
Fossil Energy Materials: Fossil Energy AR and TD Materials Pro- 
gram. 402p. Order Number DE94001091. Source: OSTI; NTIS; 
GPO Dep. 

The purpose of the work reported here is to develop nondestruc- 
tive evaluation (NDE) methods for intelligent processing of 
advanced ceramic matrix composite materials to examine fracture 
behavior of the composites and correlate the NDE data with frac- 
ture behavior as an aid to understand processing. Work in this 
program has emphasized continuous-fiber ceramic matrix compos- 
ites (CFCCs) with two-dimensional (2-D) lay-ups composed of 
chemical-vapor-infiltrated (CVI) SiC/SiC materials, primarily those 
made of Nicalon plain weave with 16 x 16 tows/in. To establish de- 
tection capability for mapping fiber tow orientation, images from 3-D 
X-ray CT data with a special 2-D fast-Fourier transform (FFT) im- 
age processing analysis have shown that fiber orientations can be 
measured to +2-1/2°. Fracture mechanics work to correlate with 
NDE data focused on strength distribution studies of as-fabricated 
Nicalon fibers in composites was assessed by measuring fracture 
mirror radii. Scanning electron microscopy was conducted to deter- 
mine the distribution of fiber pullout length distribution for fibers in 
composites, in order to accurately estimate their strength distribu- 
tion. From the strength distribution plots, scale parameters were 
determined to be 3.45 GPa for as-fabricated fibers and 1.31 GPa 
for fibers in processed composites. However, the Weibull moduli 
for the two distributions were similar. The above-mentioned reduc- 
tion in strength of the fibers in processed composites is believed to 
be due to surface flaws and defects, probably introduced during 
high-temperature processing and handling, as confirmed by a de- 
tailed fractographic evaluation. Effects of fiber misorientation on 
mechanical properties of NDE-tested CVI continuous-fiber compos- 
ites are currently being investijated in an effort to correlate NDE 
results (fiber orientation and density distribution) with fracture prop- 
erties for continuous-fiber-reinforced ceramic matrix composites. 


15833 (ORNL/FMP-93/1, pp. 139-148) Thin film ceramic 
catalyst support materials. Sault, A.G. (Sandia National Labs., 
Albuquerque, NM (United States)); Gardner, T.J.; Ashley, C.S.; 
Srinivasan, S.; Datye, A.K. Oak Ridge National Lab., TN (United 
States). Jul 1993. (CONF-9305135—: 7. annual conference on fos- 
sil energy materials, Oak Ridge, TN (United States), 11-13 May 
1993). In Proceedings of the Seventh Annual Conference on Fossil 
Energy Materials: Fossil Energy AR and TD Materials Program. 
402p. Order Number DE94001091. Source: OSTI; NTIS; GPO Dep. 

Hydrous metal oxide materials (HMO) show great potential as 
ceramic catalyst supports due to a number of interesting proper- 
ties. First, these materials contain large concentrations of alkali 
ions, imparting a high, intrinsic ion-exchange capacity which facili- 
tates loading of transition metal cations. Through proper control of 
ion-exchange conditions high metal loadings can be achieved with 
essentially atomic dispersion of the metal. The unusual distribution 
of the transition metal cations on HMO supports after ion-exchange 
has important implications for the reduction of these cations to the 
metallic state. Results of studies of the reduction, activation, and 
catalytic activity of rhodium and nickel cations supported on bulk 
hydrous titanium oxide (HTO) materials will be presented. A second 
useful property of HMO catalyst support materials is the ability to 
form thin films on a wide variety of substrates. This property raises 
the possibility of forming a thin, catalytic HMO film on another high 
surface area oxide, thereby allowing the catalytic and structural 
properties of the catalyst to be engineered independently. Two im- 
portant challenges in the development of thin film HMO catalysts 
are the creation of porosity within the films, and the attainment of 
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high coverage of the host substrate by the HMO film. For HTO 
films, we are addressing these challenges through variation of the 
properties of the sol-gel precursors used to form the HTO film. 


15834 (ORNL/FMP-93/1, pp. 149-157) Advanced ceramic 
materials and electrochemical processes at interfaces. Chick, 
L.A. (Pacific Northwest Lab., Richland, WA (United States)); Arm- 
strong, T.R.; Bates, J.L.; Coffey, G.W.; Kingsley, J.J.; Maupin, 
G.D.; McCready, D.E.; Pederson, L.R. Oak Ridge National Lab., 
TN (United States). Jul 1993. DOE Contract AC06-76RL01830. 
(CONF-9305135—: 7. annual conference on fossil energy materials, 
Oak Ridge, TN (United States), 11-13 May 1993). In Proceedings 
of the Seventh Annual Conference on Fossil Energy Materials: 
Fossil Energy AR and TD Materials Program. 402p. Order Num- 
ber DE94001091. Source: OSTI; NTIS; GPO Dep. 

Significant progress has been made in controlling the sintering of 
complex chromites, used as electrical interconnects in solid oxide 
fuel cells. Small changes in stoichiometry of these ABO3-type per- 
ovskites can be used to promote liquid-phase sintering and rapid 
densification. Sample compositions with a slight A-site enrichment 
were found to undergo two rapid densification steps, leading to a 
sintered material that was fully dense. Compositions with a slight 
A-site depletion underwent only the first rapid shrinkage event, and 
could not be sintered to full density. Temperatures required to sinter 
the lanthanum calcium chromites to full density have been lowered 
by several hundred degrees relative to that previously possible. 


15835 (ORNL/M-3201) Materials Development Program: 
Ceramic Technology Project bibliography, 1984-1992. Oak 
Ridge National Lab., TN (United States). Mar 1994. 61p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE94009297. Source: OSTI; 
NTIS; GPO Dep. 

The Ceramic Technology [for Advanced Heat Engines] Project 
was begun in 1983 to meet the ceramic materials needs of the 
companion DOE automotive engine program, the Advanced Gas 
Turbine (AGT) project, and the Heavy Duty Transport (low-heat- 
rejection, heavy-duty diesel) project. Goal is to develop an industry 
technology base for reliable and cost effective ceramics for applica- 
tions in advanced automotive gas turbine and diesel engines. 
Research areas were identified following extensive input from in- 
dustry and academia. Majority of research is done by industry 
(60%); work is also done at colleges and universities, in-house, 
and at other nationai laboratories and government agencies. In the 
beginning, reliability of ceramic components was the key issue. 
The reliability issues have largely been met and, at the present 
time, cost is the driving issue, especially in light of the highly cost- 
sensitive automotive market. Emphasis of the program has now 
been shifted toward developing cost-effective ceramic components 
for high-performance engines in the near-term. This bibliography is 
a compilation of publications done in conjunction with the Ceramic 
Technology Project since its beginning. Citations were obtained 
from reports done by participants in the project. We have tried to 
limit citations to those published and easily located. The end date 
of 1992 was selected. 


15836 (ORNL/Sub-87-SA946/03) Effect of elevated temper- 
ature and cyclic loading on properties and damage modes in 
ceramic composites. Reifsnider, K.L. (Virginia Polytechnic Insti- 
tute and State Univ., Blacksburg, VA (United States). Engineering 
Science and Mechanics Dept.); Stinchcomb, W.W.; Oleksuk, L.; 
Lee, S.S.; Stinton, D.P. Oak Ridge National Lab., TN (United 
States); Virginia Polytechnic Inst. and State Univ., Blacksburg, VA 
(United States). Dept. of Engineering Science and Mechanics. Nov 
1993. 30p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. (CCMS-—93-18). Order 
Number DE94008736. Source: OSTI; NTIS; GPO Dep. 

This report discusses the results of a ongoing program of re- 
search concerned with the investigation of the effects of elevated 
temperature on the properties and performance of ceramic com- 
posites. The present report is concerned with just two aspects of 
the general program, the changes in properties and damage 
modes due to the effects of exposure of two ceramic composite 
systems to high temperature air and multiaxial loading. Two mate- 
rial systems and specimen configurations are discussed. Tubular 
specimens fabricated at the Oak Ridge National Laboratory using a 





SiC/SiC combination were tested quasi-statically at elevated 
temperatures. Changes in stiffness as a function of time and tem- 
perature were observed, and an SEM study revealed substantial 
differences in the microstructure associated with that exposure. 
Flat Nicalon/CAS-I] coupons were fabricated by the Corning Glass 
Company, subjected to elevated temperature soaks for various pe- 
riods of time and temperature, and then tested monotonically and 
under cyclic loading. Changes in damage and failure modes were 
observed that system, and a new surface damage mode on the 
fiber was discovered, possibly due to frictional sliding. The present 
report discusses the observations, interpretations, and some 
micromechanical modeling associated with these activities, and dis- 
cusses the consequences of these temperature effects on future 
“designs” of material systems. 


15837 (ORNL/TM-12647) High Temperature Materials Lab- 
oratory sixth annual report, October 1992-September 1993. 
Tennery, V.J.; Foust, F.M. Oak Ridge National Lab., TN (United 
States). Dec 1993. 80p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE94009840. Source: OSTI; NTIS; GPO Dep. 

The High Temperature Materials Laboratory has completed its 
sixth year of operation as a designated Department of Energy User 
Facility at the Oak Ridge National Laboratory. Growth of the User 
Program is evidenced by the number of outside institutions execut- 
ing user agreements since the facility began operation in 1987. A 
total of 172 nonproprietary agreements (88 university and 84 indus- 
try) and 35 proprietary agreements, (2 university, 33 industry) are 
now in effect. Six other government facilities have also participated 
in the User Program. Thirty-eight states are represented by these 
interactions. Ninety-four nonproprietary research proposals (44 
from universities, 47 from industry, and 3 from other government 
facilities) and three proprietary proposals were considered during 
this reporting period. Nonproprietary research projects active in FY 
1993 are summarized. 


15838 Chemical vapor infiltration using microwave energy. 


Devlin, D.J.; Currier, R.P.; Laia, J.R.; Barbero, R.S. To Dept. of 
Energy. 1992. Filed date 8 Apr 1992. U.S. Patent Application 7- 


866,025. 2ip. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE94010158. Source: OSTI; NTIS; GPO Dep. 

This invention is comprised of a method for producing reinforced 
ceramic composite articles by means of chemical vapor infiltration 
and deposition in which an inverted temperature gradient is uti- 
lized. Microwave energy is the source of heat for the process. 


15839 (RISO-R-648) Development of ceramic supercon- 
ductors. Hessel Andersen, N. Risoe National Lab., Roskilde 
(Denmark). Solid State Physics Dept. Dec 1993. 20p. (In Danish). 
Contract EM-1443/88-8. Order Number DE94620512. Source: 
OSTI; NTIS; INIS. 

EFP-88. 

A multi-detector neutron powder diffractometer for structural 
studies of ceramic high-T. superconductors has been constructed 
and installed. In combination with a gas-volumetric set-up the in- 
strument allows for on-line studies of materials synthesis, oxidation 
kinetics and equilibrium pressure, and structural phase properties 
under controlled conditions. The main work has been on 
YBazCugQO¢,, where significant information about the structural, 
thermodynamic and magnetic properties have been obtained and 
related to the superconducting properties. The results show the im- 
portance of controlled conditions for synthesis and oxidation of 
materials with optimal superconducting properties, and give ways 
to obtain them. Significant information about the base physical 
properties of the material is also supplied. Neutron and x-ray 
diffraction have been used to study the structural defects, which 
are introduced into YBa2Cu3O¢,, as a result of irradiation with fast 
neutrons, and give rise to a significant increase in the critical 
current density. Other investigations of ceramic high-T. supercon- 
ductors include studies of magnetic phases in rare-earth doped 
superconducting YBa2Cu3O¢,,, and studies of crystal structure and 
oxidation properties of Nd; gsCep.45CuO4,,, and structural stud- 
ies of TlpBagCaCu2Og,. ° (Bi, Pb)2Cao(Sr,Ca)oCu3049 and 
Pb2Sro(RE,Ca)Cu3Oz,, (RE = rare earth metal). (au) (7 ills., 17 
refs.). 
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15840 (RISO-R-649) Structural studies of ceramic super- 
conductors. Hesse! Andersen, N. Risoe National Lab., Roskilde 
(Denmark). Solid State Physics Dept. Dec 1993. 18p. (in Danish). 
Contract ENS-1443/90-0006. Order Number DE94620513. Source: 
OSTI; NTIS; INIS. 

EFP-90. 

Structural and superconducting properties of high temperature 
superconductors were studied by experiment and computer simula- 
tion. Oxygen ordering in CuO, basal plane of the high temperature 
superconductor YBazCu3O¢,, were studied by Monte Carlo com- 
puter simulation based on the so-called ASYNNNI model 
(Asymmetric Next Nearest Neighbor Interaction model), and forma- 
tion of specific domains of the two orthorhombic ordered oxygen 
phases, Ortho-| and Ortho-ll, as function of oxygen stoichiometry x 
was related to T.(x), via a Minimal Model. A similar relation has 
been established between temporal variation of T-(t) and structural 
oxygen ordering during relaxation following quench from high tem- 
peratures. By neutron diffraction on single crystalline YBapCu30¢ 4, 
presence of short range domains of Ortho-ll type structure has 
been established, and degree of ordering has been found to scale 
with observed T, according to expectations from the established 
Minimal Model. From neutron diffraction on PboSroRe;_,Cu3Og 
(RE=Y and Ho), transition from non-superconducting to supercon- 
ducting samples with increasing Ca-stoichiometry was related to 
change in Cu bond valence in superconducting CuO>2-planes. X-ray 
diffraction with Euler four-circle technique and TEM were used to 
identify structural defects in epitaxial YBaoCu3O¢,, thin films pro- 
duced on MgO (1 0 0) and SrTiO3 (1 0 0) substrates by laser 
ablation. Results supply an explanation for the differences in ob- 
served critical current densities, and may be used for optimizing 
the film production process. A computer-controlled gasvolumetric 
and a gas-mixing flow system for sample preparation of high tem- 
perature superconductors, and studies of oxygen equilibrium 
pressure and bulk oxygen diffusion. 


15841 (UCRL-JC—115842) Microanalytical study of defect 
formation in thin bismuth strontium calcium copper oxide 
films. Howell, R.H. (and others); Chaiken, A.; Musket, R.G. 
Lawrence Livermore National Lab., CA (United States). Jan 1994. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-940142-25: OE/LASE ’94: con- 
ference on optics, electro-optics, and laser applications in science 
and engineering, Los Angeles, CA (United States), 22-29 Jan 
1994). Order Number DE94008217. Source: OSTI; NTIS; GPO 
Dep. 

Thin bismuth strontium calcium copper oxide (BSCCO) films and 
(BSCCO) films and BSCCO/insulator/BSCCO trilayers have been 
prepared on SiTiO3; and MgO substrates by evaporation from ele- 
mental sources in an ozone atmosphere. Accurate control of the 
stoichiometry is achieved through monitoring of the atomic fluxes 
by use of in situ atomic absorption spectroscopy as well as by re- 
flection high-energy electron diffraction (RHEED). Nevertheless, 
nanometer-scale second-phase precipitates are sometimes ob- 
served. These defects and the flat regions around them have been 
probed by a variety of microanalytical techniques, including Ruther- 
ford backscattering spectroscopy (RBS), particle-induced x-ray 
emission (PIXE), atomic force microscopy (AFM), microscopic 
secondary ion mass spectroscopy and transmission electron mi- 
croscopy (TEM). 


3606 Other Materials 


Refer also to citation(s) 14607, 14618, 14721, 14724, 14740, 
14996, 14998, 15254, 15340, 15619, 15644, 15648, 15705, 15836, 
15876, 16035, 16059, 16137, 16163, 16193, 16202, 16206, 16218, 
16220, 16221, 16226, 16376, 16439, 16448, 16453, 16905, 17387, 
17392 


15842 (ANL/CMT/CP-—79803) Effects of radiation exposure 
on SRL 131 composition glass in a steam environment. 
Wronkiewicz, D.J. (Argonne National Lab., IL (United States)); 
Bradley, C.R.; Bates, J.K.; Wang, L.M. Argonne National Lab., IL 
(United States). [1993]. 15p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
931108-6: Fall meeting of the Materials Research Society (MRS), 
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Boston, MA (United States), 29 Nov - 3 dec 1993). Order Number 
DE94003207. Source: OSTI; NTIS; INIS; GPO Dep. 

Monoliths of SRL 131 borosilicate glass were irradiated in a satu- 
rated air-steam environment, at temperatures of 150°C, to examine 
the effects of radiation on nuclear waste glass behavior. Half of the 
tests used actinide and Tc-99 doped glass and were exposed to an 
external ionizing gamma source, while the remaining glass sam- 
ples were doped only with uranium and were reacted without any 
external radiation exposure. The effects of radiation exposure on 
glass alteration and secondary phase formation were determined 
by comparing the reaction rates and mineral paragenesis of the 
two sets of samples. All glass samples readily reacted with the wa- 
ter that condensed on their surfaces, producing a smectite clay 
layer within the first three days of testing. Additional crystalline 
phases precipitated on the altered glass surface with increasing 
reaction times, including zeolites, smectite, calcium and sodium sil- 
icates, phosphates, evaporitic salts, and uranyl silicates. Similar 
phases were produced on both the nonirradiated and irradiated 
samples; however, the quantity of precipitates was increased and 
the rate of paragenetic sequence development was accelerated in 
the latter. After 56 days of testing, the smectite layer developed at 
an average rate of ~0.16 and 0.63 ym/day for the nonirradiated 
and irradiated samples, respectively. These comparisons indicate 
that layer development is accelerated approximately four-fold due 
to the radiation exposure at high glass surface area/liquid volume 
(SA/V) conditions. This increase apparently occurs in response to 
the rapid concentration of radiolytic products, including nitric acid, 
in the thin films of water contacting the sample monoliths. 


15843 (CEA-CONF—11627) Diamond-hexagonal _ silicon 
phase and (113) defects. Bourret, A. (CEA Centre d’Etudes de 
Grenoble, 38 (France). Dept. de Recherche Fondamentale sur la 
Matiere Condensee); Parisini, A. CEA Centre d'Etudes de Greno- 
ble, 38 (France). Dept. de Recherche Fondamentale sur la Matiere 
Condensee. 1993. 2p. (CONF-9309222-: Multinational congress 
on electron microscopy, Parma (Italy), 13-17 Sep 1993). Order 
Number DE94622166. Source: OSTI; NTIS (US Sales Only); INIS. 

The hypothesis that the precipitation of self-interstitial Si atoms 
leads to the formation of the diamond hexagonal silicon phase, in- 
side the structure of (113) stacking faults and rod-like defects, is 
reviewed on the basis of calculations of the total energy of the de- 
fects and HREM image simulations. The relaxed atomic structures 
of several (113) defect models is obtained by static molecular 
method, in which the Tersoff potential for Si has been adopted. 
The output of the program consists of the atom coordinates and 
the energy difference per atom in the relaxed configuration with re- 
spect to that in the perfect Si crystal. 


15844 (CONF-940272-1) Large scale atomistic first princi- 
ples study of adsorption and surface diffusion. Milman, V. (Oak 
Ridge National Lab., TN (United States)); Pennycook, S.J.; Jesson, 
D.E.; Payne, M.C.; Stich, |.; Lee, M.H. Oak Ridge National Lab., 
TN (United States). Feb 1994. 7p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. From 
Mardi Gras conference on: toward teraflop computing and new 
grand challenge applications; Baton Rouge, LA (United States); 10- 
12 Feb 1994. Order Number DE94009450. Source: OSTI; NTIS; 
GPO Dep. 

Computer simulation of atomistic processes is an important tool 
in understanding the properties of condensed matter at a 
microscopic level. The best way to reproduce the rich variety of ex- 
perimentally observed effects in the simulation is to use the 
quantum mechanical description of the ion-electron interactions in 
a solid. Such calculations although increasingly popular make high 
demands on the computing power available. The systems of practi- 
cal interest to surface physics include at least hundreds (or even 
thousands) of atoms, and their ab initio study inevitably requires 
parallel supercomputers. In this paper the authors describe the to- 
tal energy calculations of the adsorption and migration properties of 
a single Ge adatom on the Si(100) surface. This system is typical 
in complexity for modern large scale simulations and presents a 
good test case to show the methodology and its application to sur- 
face science problems. 


15845 (DOE/CE/15974-T7) Progress report on conductive 
paints, December 1, 1993-February 28, 1994. Soukup, R.J.; 
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lanno, N.J. Nebraska Univ., Lincoln, NE (United States). Dept. of 
Electrical Engineering. [1994]. 4p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG01-92CE15974. 
Order Number DE94008508. Source: OSTI; NTIS; GPO Dep. 

Paints were sprayed onto glass substrates and air dried or 
baked. Hardness was measured and found to be maximum at 300 
C baking temperature. No measurable adhesion to delrin, teflon, or 
nylon was obtained; however, adhesion to Plexiglas was obtained 
and measured. 2 tabs, 2 figs. 


15846 (DOE/ER/45209-8) Defect structure of semiconduct- 
ing and insulating epitaxial oxides: Progress report, May 1, 
1993—April 30, 1994. Wessels, B.W. Northwestern Univ., Evanston, 
IL (United States). Mar 1994. 38p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG02-85ER45209. 
Order Number DE94009650. Source: OSTI; NTIS; GPO Dep. 

The investigation has focused on epitaxial growth of BaSrTiO3 
over the entire solid solution range, point defects in epitaxial 
BaTiO, using temperature-dependent conductivity and deep-level 
optical spectroscopy, and their nonlinear optical properties. 


15847 (DOE/ER/45245-T2) [A quest for a new supercon- 
ducting state]. Collman, J.P.; Little, W.A. Stanford Univ., CA 
(United States). [1993]. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG03-86ER45245. Order Num- 
ber DE94008439. Source: OSTI; NTIS; INIS; GPO Dep. 

The authors report on progress of work for the past twelve 
months, and the work which is planned for the coming year. They 
have been working on the theory of the long range proximity effect 
discovered experimentally on Bi-Ag-Tl(2223) sandwiches during the 
period of the previous grant. This has led to the prediction of a 
novel effect which they refer to as a “pair echo” which occurs in 
these sandwiches and is analogous to the familiar “spin echo” 
seen in certain NMR experiments. Experimentally, they have 
extended the measurements of the proximity effect to lower tem- 
peratures and to other superconductors. They have completed high 
resolution studies of the thermal difference optical reflectance of 
the high T-superconductor Tl(2223), for temperatures both above 
and below the transition temperature, over a photon energy range 
from 0.3 eV to 5.3 eV. A striking anomaly in this thermal difference 
spectrum has been found near 1.6 eV, which appears below T-and 
scales in magnitude with temperature like A(T)* where A(T) is a 
BCS gap. This is precisely the kind of effect which they had hoped 
to find, based on a Holstein-like mechanism in these materials, and 
which they had predicted in a paper on “Gap Modulation”. The 
proper interpretation of the effect observed should reveal the 
mechanism responsible for the superconductivity of the cuprates. 
They have completed a search for the, so-called Zhang-modes in 
the above high T-superconductor, Tl(2223) over the same energy 
range, 0.3 eV to 5.3 eV. These modes are predicted to exist if the 
proper description of the ground state of the system is that of a 
Hubbard model. 


15848 (DOE/OR-2003) Technical progress report during 
Phase 1 of the continuous fiber ceramic composites program. 
Richerson, D.W. Richerson and Associates, Salt Lake City, UT 
(United States). 15 Mar 1994. 34p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. 
(ORNL/M-3336). Order Number DE94009180. Source: OSTI; 
NTIS; GPO Dep. 

United States industry has a critical need for materials that are 
lightweight, strong, tough, corrosion resistant and capable of per- 
forming at high temperatures; such materials will enable substantial 
increase in energy efficiency and reduction in emissions of pollu- 
tants. Continuous fiber ceramic composites (CFCCs) are an 
emerging class of materials which have the potential for the de- 
sired combination of properties to meet the industrial needs. A $10 
billion annual market has been estimated for CFCC products by 
the year 2010, which equates to over 100,000 industrial sector 
jobs. The CFCC program began in the spring of 1992 as a three- 
phase 10-year effort to assess potential applications of CFCC 
materials, develop the necessary supporting technologies to de- 
sign, analyze and test CFCC materials, conduct materials and 
process development guided by the applications assessment input, 
fabricate test samples and representative components to evaluate 





CFCC material capabilities under application conditions, and ana- 
lyze scaleability and manufacturability plus demonstrate pilot-scale 
production engineering. DOE awarded 10 Phase | cooperative 
agreements to industry-lead teams plus identified generic support- 
ing technology projects. This document highlights the broad 
progress and accomplishments on these contracts and support 
technology projects during Phase |. 


15849 (ECN-C—93-017) Tritium retention in neutron irradi- 
ated graphites, CFC’s and doped C composites: Report on 
experimental procedure. Kwast, H.; Muis, R.P.; Boshoven, J.G. 
Netherlands Energy Research Foundation (ECN), Petten (Nether- 
lands). Apr 1993. 23p. Order Number DE94756148. Source: OSTI; 
NTIS. 

Experiments have been performed to determine the conditions 
for loading graphite samples with tritium by exposure to a tritium 
containing gas. This is necessary to investigate the retention of tri- 
tium in irradiated graphite. The influence of exposure temperature, 
pressure and time as well as the sample size has been investi- 
gated. The exposure temperatures ranged from 750 C to 1150 C. 
The exposure time was varied from 0 to 24 hours, while total pres- 
sures of about 700 mbar to about 1000 mbar were used. So far 
the exposure gas was helium with 100 ppm Hz and contained 
about 2.5 yuCi/ml tritium at NTP, which is about 1 vppm. The effect 
of composition of the exposure gas and tritium concentration has 
still to be determined. Also longer exposure times than 24 h have 
to be applied to see whether or not saturation will occur at 850 C. 
The tritium retention of the unirradiated materials S 1611, A 05, CL 
5890, Pfizer Pyrolitic and Sepcarb N112 were 18.5, 11.6, 7.8, 7.8 
and 3.2 yuCi/g, respectively. The exposure conditions were: 850 C, 
10 hours and 800 mbar, using He/H2/T2 as exposure gas. Ot the 
tested materials Sepcarb N112 has the lowest retention of tritium. 
(orig.) 


15850 (ECN-RX-—93-049) Radiation damage in a rock salt 
nuclear waste repository. Soppe, W.J.; Prij, J. Netherlands En- 
ergy Research Foundation (ECN), Petten (Netherlands). Apr 1993. 
31p. Order Number DE94756106. Source: OSTI; NTIS. 

A model has been developed which provides a fundamental un- 
derstanding of the build-up of radiation damage in NaCl. This 
model is based on kinetic rate reactions and takes into account the 
effect of impurities and the colloid nucleation stage on the growth 
of metallic Na colloids. With this model, we have calculated the 
amounts of NaCl that can be converted into metallic Na and 
molecular Clz for various options for repository design and interme- 
diate storage times. It is shown that the concentrations of these 
defect aggregates, even very close to the high-level radioactive 
waste (HLW) containers with steel wall thickness of 5 mm, will be 
limited to a few mole %. (orig./HP) 


15851 (Juel-2814) Gas source molecular beam epitaxy of 
Biron disilicide on Si(111) with silane and iron pentacarbonyl. 
Schaefer, H.C. Forschungszentrum Juelich GmbH (Germany). Inst. 
fuer Schicht- und lonentechnik; Technische Hochschule Aachen 
(Germany). Sep 1993. 177p. (in German). Order Number 
DE94758728. Source: OSTI; NTIS (US Sales Only). 

Gas source molecular beam epitaxy (GSMBE) was used for the 
first time with the gases SiH, and Fe(CO)s for producing thick, 
semiconducting layers of G iron disilicide on Si(111). This process 
is riew for silicides; it avoids the mass transfer through the graning 
layer which is characteristic of conventional deposition techniques 
(SPE/RDE) and permits exchange reactions with the gaseous 
phase. The electric, morphological, optical and electrical properties 
are strongly dependent on the production parameters, i.e. substrate 
temperature, pressure ratio of the gases, and boundary layer con- 
ditions at onset of growth. in certain "windows” of the growth 
parameters, thick epitactic 6-FeSiz layers could be deposited on 
Si(111), sometimes with excellent crystal quality. (orig.) 


15852 


(KCP-613-5266) Replacement of silicone polymer A 
with silicone polymer B and the subsequent characterization 
of the new cellular silicone materials. Schneider, J.W. Allied- 
Signal Aerospace Co., Kansas City, MO (United States). Kansas 
City Div. Apr 1994. 58p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00613. Order Number 
DE94010105. Source: OSTI; NTIS; GPO Dep. 
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The purpose of this project is to replace silicone polymer A with 
silicone polymer B produced by Vendor B. Silicone polymer B and 
the resulting B-50 cellular silicone have been used to produce 
cushions for the W87 program. Approximately 5.5 years of stress 
relaxation aging study data as well as actual part surveillance data 
have been collected, characterizing the stockpile life performance 
of the B-50 cellular silicone cushion material. Process characteriza- 
tion of new cellular silicone materials as a result of replacing 
silicone polymer A with silicone polymer B has been completed. 
Load deflection requirements for the new cellular silicone materials 
based on silicone polymer B have been met. The silicone polymer 
B based cellular silicone materials must be compounded at densi- 
ties of approximately 0.03 g/cm® less than the silicone polymer A 
based cellular silicone materials in order to achieve the same load 
deflection requirements has also been demonstrated. The change 
in silicone polymers from A to B involved a decrease in volatile 
content as well as a decrease in part shrinkage. 


15853 (LA-UR—94-349) Development of the average lattice 
phase-strain and global elastic macro-strain in Al/TIC compos- 
ites. Shi, N. (Los Alamos National Lab., NM (United States)); 
Bourke, M.A.M.; Goldstone, J.A.; Allison, J.E. Los Alamos National 
Lab., NM (United States). [1994]. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-940692—1: 4. international conference on residual stress 
(ICRS-4), Baltimore, MD (United States), Jun 1994). Order Number 
DE94006151. Source: OSTI; NTIS; GPO Dep. 

The development of elastic lattice phase strains and global elas- 
tic macro-strain in a 15 vol% TiC particle reinforced 2219-T6 Al 
composite was modeled by finite element method (FEM) as a func- 
tion of tensile uniaxial loading. The numerical predictions are in 
excellent agreement with strain measurements at a spallation neu- 
tron source. Results from the measurements and modeling indicate 
that the lattice phase-strains go through a “zigzag” increase with 
the applied load in the direction perpendicular to the load, while the 
changes of slope in the parallel direction are monotonic. FEM re- 
sults further showed that it is essential to consider the effect of 
thermal residual stresses (TRS) in understanding this anomalous 
behavior. It was demonstrated that, due to TRS, the site of matrix 
plastic flow initiation changed. On the other hand, the changes of 
slope of the elastic global macrostrain is solely determined by the 
phase-stress partition in the composite. An analytical calculation 
showed that both experimental and numerical slope changes dur- 
ing elastic global strain response under loading could be accurately 
reproduced by accounting for the changes of phase-stress ratio be- 
tween the matrix and the matrix. 


15854 (LA-UR-94-486) Blas-field scaling of terahertz 
radiation from large aperture photoconductors. Carrig, T.J.; Ro- 
driguez, G.; Taylor, AJ. Los Alamos National Lab., NM (United 
States). [1994]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-940593-3: 
9. international conference on ultrafast phenomena, Dana Point, 
CA (United States), 1-5 May 1994). Order Number DE94007534. 
Source: OSTI; NTIS; GPO Dep. 

Measurements of terahertz radiation from photoconductors ver- 
sus optical fluence and bias field are interpreted using a current 
surge model with a bias-field dependent mobility. 


15855 (LA-UR-94-789) Evaluation of Oxygen Interactions 
with Materials Ill — mission and induced environments. Koontz, 
S.L. (National Aeronautics and Space Administration, Houston, TX 
(United States). Lyndon B. Johnson Space Center); Leger, L.J.; 
Rickman, S.L.; Cross, J.B.; Hakes, C.L.; Bui, D.T. Los Alamos Na- 
tional Lab., NM (United States). 1994. 14p. Sponsored by National 
Aeronautics and Space Administration, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9311137-3: 3. 
long duration exposure flight (DEF) symposium, Williamsburg, VA 
(United States), Nov 1993). Order Number DE94009302. Source: 
OSTI; NTIS; GPO Dep. 

The Evaluation of Oxygen Interactions with Materials Ill (EOIM- 
lil) flight experiment was developed to obtain benchmark atomic 
oxyger/material reactivity data. The experiment was conducted 
during Space Shuttle mission 46 (STS-46), which flew July 31 to 
August 7, 1992. Quantitative interpretation of the materials reactiv- 
ity measurements requires a complete and accurate definition of 
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the space environment exposure, including the thermal history of 
the payload was measured using twelve thermocouple sensors 
placed behind selected samples and on the EOIM-III payload struc- 
ture. The solar ultraviolet exposure history of the EOIM-III payload 
was determined by analysis of the as-flown orbit and vehicle atti- 
tude combined with daily average solar ultraviolet and vacuum 
ultraviolet (UV/VUV) fluxes. The atomic oxygen fluence was as- 
sessed in three different ways. First, the O-atom fluence was 
calculated using a program that incorporates the MSIS-86 atmo- 
spheric model, the as-flown Space Shuttle trajectory, and solar 
activity parameters. Second, the oxygen atom fluence was esti- 
mated directly from Kapton film erosion. Third, ambient oxygen 
atom measurements were made using the quadrupole mass spec- 
trometer on the EOIM-IIi payload. The best estimate of the oxygen 
atom fluence as of this writing is 2.3 + 0.3 x 10° atoms per 
square centimeter. Finally, results of post-flight X-ray photoelectron 
spectroscopy (XPS) surface analyses of selected samples indicate 
low levels of contamination on the payload surface. 


15856 (LA-UR-94-1114) Identification of electronic transi- 
tions in polyacetylene by acoustic phonon spectroscopy. 
Kanner, G.S. (Los Alamos National Lab., NM (United States)); Lan- 
zani, G.; Vardeny, Z.V. Los Alamos National Lab., NM (United 
States). [1994]. 5p. Sponsored by Department of Defense, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-940262-3: 2. international topical conference on optical 
probes of conjugated polymers and fullerenes, Salt Lake City, UT 
(United States), 16-19 Feb 1994). Order Number DE94009324. 
Source: OSTI; NTIS; GPO Dep. 

We have found that a strain-induced oscillation in the decay of 
the picosecond photoinduced absorption of polyacetylene (CH), 
can be used to identify the allowed and forbidden electronic transi- 
tions in that polymer. 


15857 (LIU-TEK-LIC—1993-43) Electron- and ion-conductive 
polymers in electrochromic devices. Linkoeping Studies in Sci- 
ence and Technology, 401. Gustafsson, Catarina. Linkoeping Univ. 
(Sweden). Dept. of Physics and Measurement Technology. [1993]. 
26p. Order Number DE94620539. Source: OSTI; NTIS; INIS. 

This thesis contains an introduction to the chemistry and physics 
of electronically conductive polymers, ion-conductive polymers, and 
electrochromic materials. 139 refs. 


15858 (SAND-—93-0793) Shock characterization of quartz 
phenolic composite. Weirick, L.J.; Chhabildas, L.C. Sandia Na- 
tional Labs., Albuquerque, NM (United States). Mar 1994. 27p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. Order Number DE94009249. Source: 
OSTI; NTIS; GPO Dep. 

Goal was to obtain dynamic mechanical property data on a 
quartz phenolic (abbreviated QP) composite. Shock loading and 
shock release measurements have been conducted using impact 
techniques utilizing both a light-gas gun and a powder gun at im- 
pact pressures up to 20 GPa. The primary diagnostic tool used 
was a velocity interferometer. The data analysis includes Hugoniot 
measurements to give both pressure-particle velocity and shock 
velocity-particle velocity relationships; spall measurements to 
determine the fracture stress at which the material spells; and at- 
tenuation measurements to determine the shock attenuation with 
material thickness. The QP Hugoniot relationship was found to be 
significantly different than that of a phenolic without a filler material 
indicating that the impedance of the QP used in this investigation 
was higher. The spall strength was measured to be ~0.075 GPa, 
similar to nonfilled phenolic, which indicated that the presence of 
quartz fibers was not contributing to the fracture strength. The ma- 
terial was found to attenuate an imposed shock of approximately 
6.3 GPa pressure and 0.18 ys to 50% of the initial impact value af- 
ter a propagation distance of 7mm. 


15859 (SAND-93-1587C) Conjugated polymer fluores- 
cence: Interplay of correlations and alternation. Soos, Z.G. 
(Princeton Univ., NJ (United States). Dept. of Chemistry); Galvao, 
D.S.; Etemad, S.; Kepler, R.G. Sandia National Labs., Albu- 
querque, NM (United States). [1993]. 6p. Sponsored by USDOE, 
Washington, DC (United States);National Science Foundatiori, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
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Grant DMR-9300163. (CONF-931108-89: Fall meeting of the Ma- 
terials Research Society (MRS), Boston, MA (United States), 29 
Nov - 3 dec 1993). Order Number DE94005587. Source: OSTI; 
NTIS; GPO Dep. 

Conjugated polymers can have high conductivity on doping, 
large nonlinear optical response in semiconducting state, and be 
used as LEDs. These polymers include polyactylene, polydi- 
acetylenes, polysilanes, polythiophene, poly-p-phenylenevinylene. 
Polymer fluorescence is related to the lowest singlet excited state 
S,. Polymer and oligomer data are shown for the excitation energy 
ratio of the two-photon and one-photon gaps. There is a ratio 
crossover with increasing e-e correlations in any centrosymmetri 
chain with an insulating ground state. The z-conjugated polymers 
present various band gaps at constant correlations, and single- 
particle gaps can be related to the structure. The nature of the 
lowest singlet excited state depends sensitively on both correla- 
tions and alternation. 22 refs, 2 figs. 


15860 (SAND—93-1752C) Characterization of crosslinked 
electrooptic polyimides. Meinhardt, M.B. (Sandia National Labs., 
Albuquerque, NM (United States)); Cahill, P.A.; Seager, C.H.; 
Beuhler, A.J.; Wargowski, D.A.; Singer, K.D.; Kowalczyk, T.C.; 
Kose, T.Z.; Ermer, S. Sandia National Labs., Albuquerque, NM 
(United States). [1993]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
940142-23: OE/LASE '94: conference on optics, electro-optics, 
and laser applications in science and engineering, Los Angeles, 
CA (United States), 22-29 Jan 1994). Order Number DE94007934. 
Source: OSTI; NTIS; GPO Dep. 

The electrooptical properties of Ultradel® 9000D polyimides 
doped with dyes DCM and DADC, a bis(carbazole) analog of DCM 
with improved thermal stability, are reported. Cure temperatures 
were restricted to 240C or less to minimize potential thermal 
degradation of these dyes. Low poling fields of 30 V/um were used 
in these experiments and yielded 113 coefficients in the 0.1-0.8 pm/ 
V range. Photothermal deflection measurements of dye-doped UI- 
tradel 9000D samples showed low optical absorption losses in 
systems cured at 175C, but losses exceeded 20 dB/cm in samples 
cured at 300C. 


15861 (SAND—93-2112C) Optical properties of lanthanide- 
doped RbTiIOAsO, and transition metal-doped KTIOPO,. 
Phillips, M.L.F.; Anderson, M.T.; Sinclair, M.B. Sandia National 
Labs., Albuquerque, NM (United States). [1993]. 24p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-931237-7: LASERS ‘93: _ international 
conference on lasers and applications, Lake Tahoe, NV (United 
States), 6-10 Dec 1993). Order Number DE94008433. Source: 
OSTI; NTIS; GPO Dep. 

We have synthesized derivatives of potassium titanyl phosphate 
(KTP) and rubidium titanyl (RTA) where Ti has been replaced by 
transition metal or lanthanide ions, and K, Ti, P or O has laced by 
aliovalent counterions. Up to 5 mol % lanthanide ion can be substi- 
tuted onto the Ti and 100 mol % substitution of other transition 
metals onto the Ti sites in KTP can be made. The visible spectra of 
these doped KTP phases are characteristic of the dopant ions, with 
sharp, narrow transitions resulting from lanthanide substitution and 
broader absorptions from transition-metal dopants. Powder second 
harmonic generation (SHG) intensities diminish with increased 
dopant concentration. Decreases in SHG intensities parallel those 
seen in previously studied systems. The choice of counterion sub- 
stantially impacts some dopant solubilities, but generally affects 
SHG intensity and visible spectrum to a lesser degree. Single 
crystals doped with Er’+, Fe**+ and Co*+ have linear absorption co- 
efficients in the range of 1 to 5 cm—'. Changes in noncritical phase 
matching wavelength due to anomalous dispersion are calculated 
to be less than 1 nm at the dopant levels tested. 


15862 (SAND-94-0865C) Thermal stability studies of 
diamond-like carbon films. Parmeter, J.E.; Tallant, D.R.; Siegal, 
M.P. Sandia National Labs., Albuquerque, NM (United States). 
[1994]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-940411-6: 
Spring meeting of the Materials Research Society, San Francisco, 
CA (United States), 4-8 Apr 1994). Order Number DE94009280. 
Source: OSTI; NTIS; GPO Dep. 





Thin films of amorphous carbor/hydrogen, also known as 
diamond-like carbon or DLC, are of interest as an economical al- 
ternative to diamond in a variety of coatings applications. We have 
investigated the thermal stability of DLC films deposited onto tung- 
sten and aluminum substrates via plasma CVD of methane. These 
films contain approximately 40 atom % hydrogen, and based on 
Auger spectra the carbon in the films is estimated to be 60% sp* 
hybridized and 40% sp* hybridized. Thermal desorption, Auger, 
and Raman measurements all indicate that the DLC films are sta- 
ble to 250-300C. Between 300 and 500C, thermal evolution of 
hydrogen from the films is accompanied by the conversion of car- 
bon from sp° to sp* hybridization, and Raman spectra indicate the 
conversion of the overall film structure from DLC to micro- 
crystalline graphite or so called “glassy” carbon. These results 
suggest that DLC of this type is potentially useful for applications in 
which the temperature does not exceed 250C. 


15863 (SVF-483) Corrosion of porcelain enamel coated 
surfaces in hot water systems. Svensson, B.M. (Studsvik Mate- 
rial AB, Nykoeping (Sweden)). Stiftelsen foer Vaermeteknisk 
Forskning, Stockholm (Sweden); Studsvik Material AB, Nykoeping 
(Sweden). Sep 1993. 47p. (in Swedish). Project Vaermeforsk-M1- 
111. Order Number DE94756538. Source: OSTI; NTIS. 

The influence of hot water on porcelain enamel coated surfaces 
in heat exchangers has been investigated. The porcelain enamel 
used in heat exchangers in district heating systems in Sweden dur- 
ing 1992 have been tested. The tests were made in drinking water. 
Dissolution rates at 90 deg C were determined during cathodic pro- 
tection and also at an increased pH-value. After exposure the 
enamel coatings were examined in a scanning electron micro- 
scope. Surfaces and cross-sections were studied and energy 
dispersive X-ray spectroscopy (EDS) was made. The dissolution 
rates were two to three times higher in drinking water at 90 deg C 
than in deionized water at 100 deg C (DIN 2744) and still higher in 
drinking water at an increased pH-value. The corrosion attacks on 
the porcelain enamel surfaces were not uniform. Thus, weight loss 


determination does not give a true value of the penetration depth. 
Porcelain enamel coated surfaces in hot water systems requires 
temperature restrictions. The temperature of the porcelain enamel 
should not exceed 75 deg C in order to reach expected life-times 
of hot water systems. 3 refs, 23 figs, 7 tabs 


15864 (SVF—488) Mechanical properties of a turbine disc 
made of a new 12% Cr steel with improved creep properties. 
Faeliman, S. (ABB STAL AB, TPTU, Finspaang (Sweden)). Stif- 
telsen foer Vaermeteknisk Forskning, Stockholm (Sweden). 
Nov 1993. 26p. Project Vaermeforsk-M7-906. Order Number 
DE94756533. Source: OSTI; NTIS. 

An investigation of material properties have been performed on a 
turbine disc made of a new 12 % Cr steel with improved creep 
properties. The disc was made through the powder metallurgy 
route (P/M HIP) of a modified 12 % Cr steel which was identified in 
a previous alloy development programme. The aim of the present 
investigation was to compare properties at different locations of the 
disc to determine homogeneity of the disc and to verify that the 
same properties previously achieved on HIP-ed bar material could 
be achieved on large turbine components. The results of the inves- 
tigation show that the turbine disc was very homogeneous, both in 
structure and in mechanical properties. Tensile, impact, HCF, LCF, 
fracture toughness and creep tests have been performed. All re- 
sults were in accordance with the previously tested bar material. 
Furthermore the HCF, LCF and toughness properties are compara- 
ble to conventional 12 % Cr steel but elevated temperature 
strength and creep properties are far better than conventional 
steel. The creep rupture strength is about 40 - 80 % higher than 
conventional X21CrMoV121 at temperatures 550 - 660 deg C. The 
tests have shown the possibility of producing large turbine compo- 
nents through the P/M HIP route with homogeneous and isotropic 
properties and with substantially higher elevated temperature 
strength than conventional 12 % Cr steel. 8 refs, 10 figs, 9 tabs 


15865 (UCRL-CR-115799-Summ.) Enhanced thermal ca- 
pacity aerogels summary report for FY 1993. Hrubesh, L.W.; 
Coronado, P.R.; Poco, J.F. Lawrence Livermore National Lab., CA 
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(United States). Dec 1993. 13p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE94008888. Source: OSTI; NTIS; GPO Dep. 

In a continuation of work done previously, the authors have fabri- 
cated a set of silica aerogels and then chemically modified their 
internal surfaces for the purpose of inhibiting the effects of sintering 
at high temperatures. They performed surface nitridation of silica 
aerogels, i.e., the replacement of surface oxygen atoms with nitro- 
gen atoms, by reacting ammonia gas with the silica surfaces at 
elevated temperatures. After pre-oxidizing the aerogels, they ex- 
posed three sets of samples to anhydrous ammonia gas under 
different processing conditions. Each set contained silica aerogels 
of three different densities, 0.07 g/cc, 0.16 g/ec, and 0.29 g/cc. The 
treated samples, together with companion untreated reference 
samples, were sent to NASA Ames Research Laboratory for high 
temperature testing. They also fabricated two carbon aerogel cylin- 
ders, 7 cm diameter x 1.5 cm thick. These samples were also 


delivered to NASA Ames Research Laboratory for high tempera- 
ture tests. 


15866 (UCRL-ID—112775-Rev.1, pp. 6.1-6.5) Processing and 
characterization of laminated metal composites. Syn, C.K.; 
Lesuer, D.R.; Sherby, O.D. Lawrence Livermore National Lab., CA 
(United States). Jun 1993. In Materials Science and Engineering. 
34p. Order Number DE93040497. Source: OSTI; NTIS. 

We have made laminated metal composites of (1) ultrahigh car- 
bon steel (1.8% C) and brass (70% Cu-30% Zn), and (2) Al 5182 
and Al 6061-25 vol% SiC,. The laminates were prepared by hot 
pressing alternating layers of the component materials in an argon 
gas atmosphere. Tensile and fracture toughness were measured 
for different processing conditions of surface oxide descaling, layer 
thickness, and heat treatment. Descaling of the surface oxide prior 
to the press-bonding was found to eliminate premature delamina- 
tion along interfaces, resulting in an increased yield strength and 
tensile ductility. Reduction in the layer thickness brought a large in- 
crease in tensile ductility, and a small decrease in yield strength 
and fracture toughness. T6 heat treatment on the Al laminates in- 
duced a substantial increase in the yield and tensile strength, but a 
decrease in tensile ductility. Fracture toughness measured both in 
the crack-arrester and crack-divider orientations showed a large 
enhancement over that of the component materials. Damping ca- 
pacity measurements also showed rather remarkable increases 
over that of the component materials. 


15867 (UCRL-ID—112775-Rev.1, pp. 6.11-6.15) Characteriz- 
ing the failure of composite materials. Groves, S.E.; Sanchez, 
R.J.; Feng, W.W.; Brown, A.E.; DeTeresa, S.J.; Lyon, R.E. 
Lawrence Livermore National Lab., CA (United States). Jun 1993. 
In Materiais Science and Engineering. 34p. Order Number 
DE93040497. Source: OSTI; NTIS. 

Our goal for this project has been to characterize the three- 
dimensional (3-D) performance of continuous-fiber polymer 
composite materials, by developing new experimental and theoreti- 
cal methods. This report highlights our major accomplishments: (1) 
multiaxial testing of composites; (2) the development of a new 
composite-failure criterion; (3) the development of ORTHOSD, a 
3-D orthotropic finite element code; (4) the dynamic testing of com- 
posites; and (5) a helical compression study of filament-wound 
composite tubes. 


15868 (UCRL-ID—112775-Rev.1, pp. 6.17-6.21) Fiber-optic 
Raman spectroscopy for cure monitoring of advanced polymer 
composites. Lyon, R.E.; Myrick, M.L.; Vess, T.M.; Angel, S.M. 
Lawrence Livermore National Lab., CA (United States). Jun 1993. 
In Materials Science and Engineering. 34p. Order Number 
DE93040497. Source: OSTI; NTIS. 

The curing reaction of an epoxy resin matrix that is used for 
wet-filament-wound composites was monitored using Raman spec- 
troscopy measured over fiber optics. The resin system consists of 
the diglycidyl ether of bisphenol-A in combination with a polyether- 
triamine hardener in a 1:1 stoichiometric ratio. The extent of 
chemical reaction of the epoxy as a function of time was measur- 
able through changes in peak heights of several vibrational modes. 
A Raman peak associated with a phenyl ring vibration in the epox- 
ide component was used as an internal reference to correct for 
density changes and instrumental variations. The feasibility of 
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simultaneous temperature measurements was successfully demon- 
strated with the same fiber optics used to obtain the cure chemistry 
data, by measuring the intensity of anti-Stokes Raman scattering 
from the epoxy. 


15869 (UCRL-JC—115350) Modeling the effect of disorder 
on the compressive strength of rock. Biair, S.C. (Lawrence Liv- 
ermore National Lab., CA (United States)); Cook, N.G.W.; Daveler, 
S.A. Lawrence Livermore National Lab., CA (United States). 23 
Feb 1994. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-940642-5: 1. 
North American rock mechanics symposium, Austin, TX (United 
States), 1-3 Jun 1994). Order Number DE94008795. Source: 
OSTI; NTIS; GPO Dep. 

A field theory model for evolution of fracture in brittle rock in 
compression has been used to explore the effect of heterogeneity 
for two grain scale parameters, site strength and grain geometry, 
on the macroscopic behavior in simulated compression tests. Re- 
sults for these two dimensional simulations show that the model 
produces realistic stress strain curves. In additional, ultimate 
strength for uniaxial conditions had a strong inverse dependence 
on the geometric parameter but was independent of the width of 
the site strength distribution and may instead depend on the mean 
strength of the grains. Ultimate strength was higher for confined 
simulations. However, when the geometric parameter was _ uni- 
formly distributed over +0.3 and +0.5, dependence of ultimate 
strength on site strength distribution was observed. 


15870 (UCRL-JC—115773) The effects of in-situ processing 
methods on the microstructure and fracture toughness of V- 
V3Si composites. Strum, M.J. (Lawrence Livermore National Lab.., 
CA (United States)); Henshall, G.A.; Bewlay, B.P.; Sutliff, J.A.; 
Jackson, M.R. Lawrence Livermore National Lab., CA (United 
States). 19 Nov 1993. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-931108- 
97: Fall meeting of the Materials Research Society (MRS), Boston, 
MA (United States), 29 Nov - 3 dec 1993). Order Number 
DE94009093. Source: OSTI; NTIS; GPO Dep. 

This paper describes ductile-phase roughening in V-V3Si in-situ 
composites produced by conventional arc melting (AM), cold- 
crucible induction melting (IM), and colkd-crucible directional 
solidification (DS). Notched three-point bending tests were per- 
formed to determine the effects of synthesis method on the room 
temperature fracture toughness of eutectic compositions, which 
contain nearly equal volume fractions of V3Si and the V(Si) solid 
solution phase. Fracture toughness values ranged from 10 
MPa,/m for the AM eutectic to over 20 MPa,/4m for the IM and 
DS eutectic alloys. SEM fractography, surface profiling, and chemi- 
cal analyses were performed to correlate the toughness values 
with the microstructures and interstitial concentrations produced by 
the three synthesis methods. 


15871 (UCRL-JC—116364) Point defect production, geome- 
try and stability in silicon: A molecular dynamics simulation 
study. Caturla, M.J. (Lawrence Livermore National Lab., CA 
(United States)); Rubia, T.D. de la; Gilmer, G.H. Lawrence Liver- 
more National Lab., CA (United States). Feb 1994. 8p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-48. (CONF-931108-92: Fall meeting of the Materials 
Research Society (MRS), Boston, MA (United States), 29 Nov - 3 
dec 1993). Order Number DE94008292. Source: OSTI; NTIS; 
GPO Dep. 

We present results of molecular dynamics computer simulation 
studies of the threshold energy for point defect production in sili- 
con. We employ computational cells with 8000 atoms at ambient 
temperature of 10 K that interact via the Stillinger-Weber potential. 
Our simulations address the orientation dependence of the defect 
production threshold as well as the structure and stability of the re- 
sulting vacancy-interstitial pairs. Near the <111> directions, a 
vacancy tetrahedral-interstitial pair is produced for 25 eV recoils. 
However, at 30 eV recoil energy, the resulting interstitial is found to 
be the <110> split dumbbell configuration. This Frenkel pair con- 
figuration is lower in energy than the former by 1.2 eV. Moreover, 
upon warming of the sample from 10 K the tetrahedral interstitial 
converts to a <110> split before finally recombining with the va- 
cancy. Along <100> directions, a vacancy-<110> split interstitial 
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configuration is found at the threshold energy of 22 eV. Near 
<110> directions, a wide variety of closed replacement chains are 
found to occur for recoil energies up to 45 eV. At 45 eV, the low 
energy vacancy-<! 10> split configuration is found. At 300 K, the 
results are similar. We provide details on the atomic structure and 
relaxations near these defects as well as on their mobilities. 


15872 (UCRL-JC—116395) Occupied and unoccupied or- 
bitals of Cep and Crp. Carlisle, J.A. (and others); Terminello, L.J.; 
Hudson, E.S. Lawrence Livermore National Lab., CA (United 
States). 8 Mar 1994. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-940262-2: 
2. international topical conference on optical probes of conjugated 
polymers and fullerenes, Salt Lake City, UT (United States), 16-19 
Feb 1994). Order Number DE94008294. Source: OSTI; NTIS; 
GPO Dep. 

The full spectrum of occupied and unoccupied o and 7x orbitals 
is presented for solid Cg, C79, and graphite, using Cls emission 
and absorption spectroscopy. There are significant differences be- 
tween Ceo and C7, and even larger changes relative to their 
infinite analog graphite C.... A comparison is made with photoemis- 
sion and inverse photoemission results, along with first principles 
quasiparticle calculations. 


15873 (WSRC-MS-—94-004) Transmission electron’ mi- 
croscopy of simulated DWPF high level nuclear waste glasses 
following gamma irradiation. Marra, J.C.; Bibler, N.E.; Harbour, 
J.R.; Tosten, M.H. Westinghouse Savannah River Co., Aiken, SC 
(United States). [1994]. 13p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO09-89SR18035. (CONF- 
940416-2: 96. annual meeting of the American Ceramic Society, 
Indianapolis, IN (United States), 24-28 Apr 1994). Order Number 
DE94009987. Source: OSTI; NTIS; INIS; GPO Dep. 

In the near future the Defense Waste Processing Facility (DWPF) 
at the Savannah River Site (SRS) will begin stabilizing high-level 
radioactive waste using borosilicate glass. The molten waste glass 
will be poured into stainless steel canisters which, after cooling, will 
be sealed shut to produce the canistered waste forms. Following 
interim storage at SRS, the glass-filled canisters will be shipped to 
an appropriate geologic repository for final disposal. As a result of 
radioactive decay in the waste, the glasses will absorb large doses 
of alpha, beta, gamma, neutron, and alpha recoil radiation which 
raises issues regarding the stability of the canistered waste forms. 
Thermal analysis testing revealed slight weight changes, which 
were a function of gamma irradiation, in a highly reduced DWPF 
simulated waste glass. Transmission electron microscopy (TEM) 
was performed on these glasses to see if the weight change corre- 
sponded to microstructural variations. TEM analyses showed that 
no microstructural changes were attributable to gamma irradiation. 
Exposure of the samples to the electron beam in the TEM did re- 
sult in some changes in the glass microstructures in some cases. 
These changes were likely due to localized heating of the glass 
due to interactions with the transmitted electrons. 
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Refer also to citation(s) 14326, 14390, 14393, 14433, 14535, 
14551, 14552, 14566, 14567, 14577, 14634, 14675, 14808, 14827, 
14834, 14940, 15646, 15725, 15790, 16183, 16446, 16447, 16460, 
16497, 16584, 16611, 16637, 16643, 16665, 16688, 16693, 16726 


15874 (Al-AH-93-12) Isolation of polychlorinated biphenyls 
by bonded normal phase liquid chromatography for environ- 
mental and biological monitoring. Grimvall, E. (Stockholms Univ. 
(Sweden). Inst. f Analytisk Kemi). National Inst. of Occupational 
Health, Solna (Sweden). 1993. 36p. Order Number DE94756506. 
Source: OSTI; NTIS. 

The presented licentiate thesis deals with the analysis of PCBs 
in lipid samples. By utilising high performance liquid chromatogra- 
phy the obligatory clean-up process can be performed with better 
efficiency, selectivity, accuracy, resolution and reproducibility than 
is achieved by the traditionally used open columns. In order to take 





full advantage of the possibilities of the HPLC clean-up procedure 
a number of stationary phases has been investigated regarding the 
retention of halogenated organic compounds, a study which also 
provides useful information in case of determining any of the other 
included compounds, such as PBDEs. The mechanisms governing 
retention in liquid chromatography continues to be a complex and 
not entirely explained phenomena. A strong inductive effect of 
chlerines bonded to aliphatic carbons that also are bonded to a hy- 
drogen atom is demonstrated. The hydrogen obtains a weak acidic 
character which is critical for the retention. Attention has also been 
paid to polybrominated diphenyl ethers, a group of flame retardants 
structurally related to PCBs and of interest for future biological and 
environmental monitoring. The retention mechanisms of PBDEs 
was shown to be totally different on different stationary phases. 
While retention was increased with a higher degree of bromine 
substitution on some stationary phases the case was the reversed 
on others. The use of fractionation by bonded-phase HPLC of a 
real sample is demonstrated in the determination of some individual 
PCB congeners in blood and a pine needle epicuticular wax, an 
analysis that was not possible to perform with an acceptable reso- 
lution and accuracy with former methods. 28 refs, 16 figs, 8 tabs 


15875 (ANL/ACL—93/3) Stability of low concentration cali- 
bration standards for graphite furnace atomic absorption 
spectrophotometry. Bass, D.A.; TenKate, L.B. Argonne National 
Lab., IL (United States). Nov 1993. 36p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Order Number DE94008741. Source: OSTI; NTIS; GPO Dep. 
Graphite furnace atomic absorption spectrophotometry (GFAAS) 
is used for determination of ultra-trace metals in environmentally 
important samples. In the generation of GFAAS calibration curves 
for many environmental applications, low concentration calibration 
standards must be prepared dally, as required by the Statement of 
Work (SOW) for the US Environmental Protection Agency (EPA) 
Contract Laboratory Program (CLP). This results in significant time 
and work for the analyst and significant cost to the Analytical 
Chemistry Laboratory (ACL) for chemicals and waste management. 
While EPA SW 846 is less prescriptive than the CLP SOW, ACL 
has been following the CLP guidelines because in-house criteria 
regarding the stability of GFAAS standards have not been estab- 
lished. A study was conducted to determine the stability of GFAAS 
standards for analytes commonly used in the ACL (single and 
mixed) as a function of time. Data were collected over nine months. 
The results show that GFAAS standards for Sb, Pb, Se, Ag, and TI 
are stable for a longer period of time than currently assumed by 
the CLP SOW. Reducing the frequency of preparing these stan- 
dards will increase efficiency, decrease the handling of hazardous 
the quantity of hazardous waste generated, and decrease the 
quantity of hazardous substances to be ordered and stocked by 
the laboratory. These benefits will improve GFAAS analysis quality, 
reduce costs, enhance safety, and lower environmental concerns. 


15876 (ANL/CHM/PP-80920) Structural studies of 
photoinduced intramolecular electron transfer in cyclopentadi- 
enyinickeinitrosyl. Chen, L.X. (Argonne National Lab., IL (United 
States)); Bowman, M.K.; Wang, Zhiyu; Norris, J.R.; Montano, P.A. 
Argonne National Lab., IL (United States). Chemistry Div. [1994]. 
52p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE94008467. Source: 
OSTI; NTIS; GPO Dep. 

A structural study based on EXAFS, FTIR, and optical absorption 
spectroscopies has been conducted on a_ photogenerated, 
metastable state of cyclopentadienyinickelnitrosyl (CpNiNO) pro- 
duced by a reversible photochemical reaction. The photogenerated, 
metastable state with distinctively different EXAFS, IR, and optical 
absorption spectra from those of the ground state molecules was 
created by irradiating the sample with the 365 nm line of a mercury 
lamp at 20K . At the same temperature, the reverse reaction was 
induced by irradiation with the 313 nm line from the mercury lamp. 
Based on the analysis of the EXAFS data, the photogenerated, 
metastable state of CpNiINO has undergone considerable nuclear 
rearrangements compared to its ground state. The nuclear move- 
ment is characterized by a 0.12A elongation of Ni-N bond and by a 
bending of Ni-N-O. A shift of the N-O stretching frequency from 
1824 to 1387 cm-—' was observed in the photoinduced reaction 
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with 365 nm light, implying that a NO~ like species results from in- 
tramolecular electron transfer from Ni to NO. The changes in the 
absorption spectra for the same reaction showed reduced absorp- 
tion of the 385 nm band and a newly generated broad band near 
IR region. Temperature dependence of the Debye-Waller factor of 
CpNiNO was in good agreement with the diatomic harmonic oscil- 
lator for the Ni-N bond, but deviated for the Ni-O and the Ni-C 
bonds. Based on the structures obtained from EXAFS, ZINDO cal- 
culations for both the ground state and the photogenerated, 
metastable state of CpNiNO reproduced the general features of the 
observed absorption spectra and qualitatively explained the wave- 
length dependence of the reaction. The calculated partial charges 
on each atom in the ground state and the photogenerated, 
metastable state of CpNiNO are consistent with intramolecular 
electron transfer upon photoexcitation by 365 nm light. 


15877 (ANL/MCT/PP-72666) Correction of energy shift in 
measurements of solute segregation by Rutherford backscat- 
tering spectroscopy. Erck, R.A. Argonne National Lab., IL (United 
States). Feb 1991. 16p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Order Number 
DE94009824. Source: OSTI; NTIS; GPO Dep. 

Rutherford backscattering spectrometry (RBS) is a sensitive 
technique for measuring the elemental composition of a specimen 
in the near-surface region. Studies of radiation effects in materials, 
such as radiation-induced segregation of solute elements to the 
external surface, often employ RBS to measure specimen compo- 
sition because the high-energy ions can be used to produce 
radiation damage and also serve as the RBS profile ions. When 
small amounts of segregation are being measured, a shift in 
energy calibration renders the acquired data meaningless: the re- 
sulting edge shift in the spectra produces spurious contributions 
near the elemental leading edges that may greatly exceed the 
amount of segregation being measured. A simple method is pro- 
posed for correcting errors in measurement due to energy shift. 


15878 (CNIC—00721) Direct determination of uranium in 
soll, rock, ore and biological samples by laser-induced fluo- 
rometry. Li Qingzhen (Beijing Research Inst. of Uranium Geology 
(China)); Zhang Yanan. China Nuclear Information Centre, Beijing, 
BJ (China). Mar 1993. 13p. (In Chinese). (BRIUG-0010.). Order 
Number DE94620245. Source: OSTI; NTIS (US Sales Only); INIS. 

A laser-induced fluorometric method with modified J-22 anti- 
interferent fluorescent reagent for directly determining the uranium 
in soil, rock, ore, geochemical, biological and other samples has 
been studied. The effects of external ions and dilution law of sam- 
ple are examined in detail. A method for correcting inner effect is 
proposed. A mixed solution of 0.25% NaOH-10% J-22 is prepared 
which can be added to the sample cuvette for direct measurement 
without any pre-adjustment of acidity. Therefore, it is much simpler 
for operation and reduces the loss and contamination of uranium. 
By changing the laser fluorometer sensitivity (400 ~ 200), up to 
3000 ng uranium in the cuvette can be detected. Thus, both ana- 
lytical accuracy and detectable range are improved. This method is 
simple, rapid, accurate and applicable to various uranium-bearing 
samples. The detection limit is better than 0.05 ug/g. The relative 
standard deviation is <+-5% for the rock reference samples of 
0.95, 84.8, 669 and 7240 pgl/g. 


15879 (CNIC—00747) Determination of 7 trace elements in 
nuclear pure uranium dioxide by ICP-AES. Liu Husheng (Beijing 
Research Inst. of Chemical Engineering and Metallurgy (China)). 
China Nuclear Information Centre, Beijing, BJ (China). May 1993. 
7p. (in Chinese). (BICM—0010.). Order Number DE94620277. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The 237 quaternary ammonium extraction resin and extraction 
chromatography technique were used to separate 7 trace elements 
in nuclear pure uranium dioxide. The sample was separated at a 
flow rate of 0.7 m/min with 6.5 mol/L HNO3 as medium. A model 
of 975 ICP direct reading spectrometer was used to determine 
trace elements of Ba, Be, Nb, Ru, Sb, Sn and Ta in nuclear pure 
uranium dioxide. The determination limits are 0.013 yo/g ~ 0.50 
ug/g. The recovery rates are 98% ~ 103% and the relative stan- 
dard deviation is less than 5%. 
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15880 (CNIC—00751) Quantitative analysis of d,1-HMPAO 
and its freeze-dried kit with HPLC. Chen Suzhen (Academia 
Sinica, Beijing, BJ (China). Inst. of Atomic Energy). China Nuclear 
information Centre, Beijing, BJ (China). May 1993. 10p. (In Chi- 
nese). (IAE-0116.). Order Number DE94620246. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A quantitative analysis method, which uses RP-HPLC (reversed 
phase-high performance liquid chromatography), has been estab- 
lished to determine the stereoisomeric purity of HMPAO and 
d,1-HMPAO content for d,l-HMPAO freeze-dried kit. An opitmal mo- 
bile phase is selected for obtaining chromatographic parameters 
that are better than those published in the references. The theoreti- 
cal tray height is less than 0.06 mm. At the flowrate of 1 ml/min the 
total separation time is 5.5. The resolution is greater than 5. The 
detectable limits of meso-HMPAO and d,I-HMPAO are 1 x 10-° g 
and 5 x 10-’ g respectively. The precision is 5% and the 
additional recovery is 94% = 107%. This method has many advan- 
tages such as accuracy, simplicity, rapidity and stability, and it is 
suitable for routine inspection. It has been successfully used to de- 
termine the HMPAO stereoisomer and ¢,1-HMPAO of freeze-dried 
kit produced by China Institute of Atomic Energy and same prod- 
ucts imported from Amersham Company of United Kingdom. 


15881 (CNIC—00759) The determination of hydrogen in 
sodium by vacuum extraction. Qi Linkun (Academia Sinica, Bei- 
jing, BJ (China). Inst. of Atomic Energy); Wan Gang; Wen Ximeng; 
Sun Shiping; Jia Yunteng. China Nuclear Information Centre, Bei- 
jing, BJ (China). May 1993. 8p. (in Chinese). (IAE-0119.). Order 
Number DE94620278. Source: OSTI; NTIS (US Sales Only); INIS. 

A method to determine the hydrogen in sodium is introduced. The 
sodium sample, which is less than 7 g, is put into a thin iron cap- 
sule in argon atmosphere, the capsule is sealed by electron beam 
welding and heated to 700 degree C in a vacuum system with 
pressure less than 10~-° Pa, then the hydrogen released from the 
vacuum system can be determined. The determining limit by this 
method is 20 =~ 150 wg and the standard deviation is 20%. This 
method uses electron beam wekdiing to replace the argon are weld- 


ing and combines the off-line sampling with on-line measuring. It is 
an easier off-line measurement to determine hydrogen in sodium. 


15882 (DOE/ER/13347-5) Hadamard transform spectrome- 
try: A new analytical technique: Progress report, Second year, 
March 15, 1992-November 15, 1992. Fateley, W.G.; Hammaker, 
R.M. Kansas State Univ., Manhattan, KS (United States). Dept. of 
Chemistry. 15 Nov 1992. 26p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-85ER13347. Order Num- 
ber DE94008899. Source: OSTI; NTIS; GPO Dep. 

The document is divided into 4 parts: Hadamard transform pho- 
toacoustic spectrometry and depth profiling; Hadamard transform 
imaging with a 2D Hadamard encoding mask (Raman image using 
pararosaniline hydrochloride); Hadamard transform Raman spec- 
trometry; and work on the growth of VOz(s) crystals for Hadamard 
masking material. 13 figs, refs. 


15883 (DOE/METC/C—94/7119) Field-usable portable ana- 
lyzer for chlorinated organic compounds. Buttner, W.J. 
(Transducer Research, Inc., Naperville, IL (United States)); Stetter, 
J.R.; Nakaishi, C.V. USDOE Morgantown Energy Technology Cen- 
ter, WV (United States). [1993]. 15p. Sponsored by USDOE, 
Washington, DC (United States). (CONF-931095-78: Department 
of Energy environmental remediation conference; 5. national tech- 
nology information exchange (TIE) workshop, Augusta, GA (United 
States); Denver, CO (United States), 24-28 Oct 1993; 16-18 nov 
1993; CONF-9311190—1). Order Number DE94007312. Source: 
OSTI; NTIS; GPO Dep. 

Recently, a solid-state sensor was developed which has remark- 
able selectivity for chlorinated organic vapors and sub-ppM 
sensitivity. DOE and TRI are currently developing an advanced 
chlorinated organic vapor monitor. Objective is to extend the ana- 
lytical capabilities of this new sensing technology by designing and 
building an advanced instrument package. Specific instrument 
design goals include (1) a user-friendly, conveniently packaged in- 
strument; (2) a broad dynamic range provided by intelligent 
sampler systems including, direct sampling, autodilution, and pre- 
concentration; and (3) an analytical capability for condensed media 
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with a specialized sampler. Field testing, of the advanced chlori- 
nated organic vapor monitor demonstrated that the advanced 
instrument system is capable of providing, rapid, selective, on-site 
chemical analyses in a way not available by alternative techniques. 
Soil around 100N Bunker C area at DOE Hanford has trace con- 
tamination levels of chlorinated solvents, but is also heavily 
contaminated by oils which will show up on the OVM. The ad- 
vanced chlorinated organic vapor monitor performed soil gas 
analysis on 5 soil gas probes in less than 30 minutes with vapor 
levels ranging between 0 and 2 ppM and without the interference 
from oil that would be present using, a photoionization detector. 
Area surveys were performed at Hanford by site personnel who 
received training, sessions lasting less than five minutes, demon- 
strating ease of instrument operation. 


15884 (INIS-BR-3269) Zircon ages of the basement ortho 
gneisses of the Araguaia belt, North-Central Brazil. Moura, 
C.A.\V. (Para Univ., Belem, PA (Brazil). Centro de Geociencias); 
Gaudette, H.E. Sociedade Brasileira de Geoquimica, Rio de 
Janeiro, RJ (Brazil). 1993. 4p. (CONF-9310308-: 4. Brazilian 
Congress on Geochemistry, Brasilia (Brazil), 2-7 Oct 1993). Order 
Number DE94620247. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ZIRCON/gneisses; ZIRCON/isotope dat- 
ing; BRAZIL; GEOLOGIC AGES; LEAD; LEAD 206; LEAD 207; 
PETROLOGY; STRATIGRAPHY; URANIUM; ZIRCON; GNEISSES 


15885 (INIS-BR-3270) Zircon monocrystals dating by Pb 
evaporation technique in the Isotope Geology Laboratory - 
UFPA: methodology and first results. Gaudette, H.E. (New 
Hampshire Univ., Durham, NH (United States). Dept. of Earth Sci- 
ences); Lafon, J.M.; Moura, C.A.V.; Scheller, T. Sociedade 
Brasileira de Geoquimica, Rio de Janeiro, RJ (Brazil). 1993. 2p. (In 
Portuguese). (CONF-9310308-: 4. Brazilian Congress on Geo- 
chemistry, Brasilia (Brazil), 2-7 Oct 1993). Order Number 
DE94620248. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ZIRCON/isotope dating; ZIRCON/lead; 
CRYSTALLIZATION; EVAPORATION; IONIZATION; ISOTOPE RA- 
TIO; LEAD 206; LEAD 207; MASS SPECTROSCOPY; 
MONOCRYSTALS; ZIRCON; LEAD 


15886 (INIS-BR-3271) A complex geologic history in Cara- 
jas from studies of open geochronological systems: Rb-Sr 
and U-Pb in zircons. Macambira, M.J.B. (Para Univ., Belem, PA 
(Brazil). Centro de Geociencias); Barbosa, A.A.; Lafon, J.M. So- 
ciedade Brasileira de Geoquimica, Rio de Janeiro, RJ (Brazil). 
1993. 4p. (In Portuguese). (CONF-9310308-: 4. Brazilian 
Congress on Geochemistry, Brasilia (Brazil), 2-7 Oct 1993). Order 
Number DE94620249. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ZIRCON/geologic history; ZIRCON/isotope 
dating; BRAZIL; COMPARATIVE EVALUATIONS; GRANITES; 
LEAD; RUBIDIUM; STRONTIUM; URANIUM; ZIRCON 


15887 (INIS-BR-3272) Pb-Pb geochronology in feldspars 
and whole rock: experimental procedure and use examples. 
Lafon, J.M. (Para Univ., Belem, PA (Brazil). Centro de Geocien- 
cias); Rodrigues, E.; Scheller, T. Sociedade Brasileira de 
Geoquimica, Rio de Janeiro, RJ (Brazil). 1993. 3p. (in Portuguese). 
(CONF-9310308—: 4. Brazilian Congress on Geochemistry, Brasilia 
(Brazil), 2-7 Oct 1993). Order Number DE94620250. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. FELDSPARS/isotope dating; FELDSPARS/ 
lead; COMPARATIVE EVALUATIONS; FELDSPARS; LEAD; 
ISOTOPE RATIO; MASS SPECTROSCOPY; PURIFICATION; RU- 
BIDIUM; STRONTIUM 


15888 (INIS-BR-3273) Geochronology of alkaline province 
from Alto Paraguay (area Puerto Guarani-Porto Murtinho): pre- 
liminary considerations. Velazquez, V.F. (Sao Paulo Univ., SP 
(Brazil). Inst. de Geociencias); Gomes, C.B.; Tassinari, C.C.G.; 
Teixeira, W.; Comin-Chiaramonti, P. Sociedade Brasileira de Geo- 
quimica, Rio de Janeiro, RJ (Brazil). 1993. 1p. (In Portuguese). 
(CONF-9310308—: 4. Brazilian Congress on Geochemistry, Brasilia 
(Brazil), 2-7 Oct 1993). Order Number DE94620251. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. ROCKS/isotope dating; © ARGON; 
PARAGUAY; POTASSIUM; ROCKS; RUBIDIUM; STRONTIUM 





15889 (INIS-BR-3274) U-Pb age of Madeira granite, Pitinga 
(AM). Fuck, R.A. (Brasilia Univ., DF (Brazil). Dept. de Geocien- 
cias); Pimentel, M.M.; El-K Daoud, W.; Machado, N. Sociedade 
Brasileira de Geoquimica, Rio de Janeiro, RJ (Brazil). 1993. 4p. (In 
Portuguese). (CONF-9310308-: 4. Brazilian Congress on Geo- 
chemistry, Brasilia (Brazil), 2-7 Oct 1993). Order Number 
DE94620252. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ZIRCON/isotope dating; BRAZIL; GEOL- 
OGY; GRANITES; LEAD; TIN ORES; URANIUM; ZIRCON 


15890 (INIS-BR-3275) Rb-Sr geochronology of fitting 
rocks from auriferous deposit Mina Ill, Crixas, Goias. Oliveira 
Fortes, P.T.F. de (Brasilia Univ., DF (Brazil). Dept. de Geocien- 
cias); Pimentel, M.M.; Teixeira, W. Sociedade Brasileira de 
Geoquimica, Rio de Janeiro, RJ (Brazil). 1993. 3p. (In Portuguese). 
(CONF-9310308-: 4. Brazilian Congress on Geochemistry, Brasilia 
(Brazil), 2-7 Oct 1993). Order Number DE94620253. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. METAMORPHIC ROCKS/calcium carbon- 
ates; METAMORPHIC ROCKS/isotope dating; SCHISTS/isotope 
dating; BRAZIL; GEOLOGY; GOLD ORES; ISOTOPE DILUTION; 
ISOTOPE RATIO; MINERALIZATION; RUBIDIUM; SCHISTS; 
STRONTIUM 


15891 (INIS-BR-3276) Rb-Sr geochronology of intrusive 
phases from granitic Massif of Pedra Branca, stanniferous 
province from Goias. Botelho, N.F. (Brasilia Univ., DF (Brazil). 
Dept. de Geociencias); Pimentel, M.M. Sociedade Brasileira de 
Geoquimica, Rio de Janeiro, RJ (Brazil). 1993. 2p. (In Portuguese). 
(CONF-9310308-—: 4. Brazilian Congress on Geochemistry, Brasilia 
(Brazil), 2-7 Oct 1993). Order Number DE94620254. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. GRANITES/isotope dating; BRAZIL; COM- 
PARATIVE EVALUATIONS; GRANITES; ISOTOPE RATIO; 


RUBIDIUM; STRONTIUM; STRONTIUM 86; STRONTIUM 87; TIN 
ORES 


15892 (INIS-BR-3277) Preliminary U-Pb geochronologic 
data from Mara Rosa region, Goias: consequences for Au 
mineralization age and for neo proterozoic tectonic evolution 
in the Center-West. Pimentel, M.M. (Brasilia Univ., DF (Brazil). 
Dept. de Geociencias); Fuck, R.A.; Fuck, R.F.; Ribeiro, R.K.; 
Viana, M.G.; Machado, N. Sociedade Brasileira de Geoquimica, 
Rio de Janeiro, RJ (Brazil). 1993. 4p. (In Portuguese). (CONF- 
9310308-: 4. Brazilian Congress on Geochemistry, Brasilia 
(Brazil), 2-7 Oct 1993). Order Number DE94620255. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. TITANITE/isotope dating; ZIRCON/isotope 
dating; BRAZIL; GEOLOGY; GOLD ORES; LEAD; MINERALIZA- 
TION; PETROLOGY; TECTONICS; TITANITE; URANIUM; 
ZIRCON 


15893 (INIS-BR-3278) U-Pb age in zircon of the meta rhyo- 
lite from volcano-sedimentary sequence of Ipora, Goias West. 
Pimentel, M.M. (Brasilia Univ., DF (Brazil). Dept. de Geociencias); 
Rodrigues, J.B.; Fuck, R.A.; Machado, N. Sociedade Brasileira de 
Geoquimica, Rio de Janeiro, RJ (Brazil). 1993. 3p. (in Portuguese). 
(CONF-9310308-: 4. Brazilian Congress on Geochemistry, Brasilia 
(Brazil), 2-7 Oct 1993). Order Number DE94620256. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. ZIRCON/isotope dating; BRAZIL; 
CRYSTALLIZATION; GEOLOGY; ISOTOPE RATIO; LEAD; META- 
MORPHISM; PETROLOGY; RHYOLITES; URANIUM; ZIRCON 


15894 


(INIS-BR-3279) Determination of gold and platinum 
group elements in rocks by neutron activation analysis. No- 
geuira, C.A. (Instituto de Pesquisas Energeticas e Nucleares 
(IPEN), Sao Paulo, SP (Brazil)); Figueiredo, A.M.G. Sociedade 
Brasileira de Geoquimica, Rio de Janeiro, RJ (Brazil). 1993. 3p. (in 
Portuguese). (CONF-9310308-: 4. Brazilian Congress on Geo- 


chemistry, Brasilia (Brazil), 2-7 Oct 1993). Order Number 
DE94620257. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. GOLD/neutron activation analysis; IRID- 
1UM/neutron activation analysis; PALLADIUM/neutron activation 
analysis; PLATINUM/neutron activation analysis; COMPARATIVE 
EVALUATIONS; GAMMA SPECTROSCOPY; GOLD; IRIDIUM; 
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PALLADIUM; PLATINUM; PRECIPITATION; ROCKS; SINTERING; 
SODIUM OXIDES; TELLURIUM 


15895 (INIS-GB-590) Measurement protocol for perfor- 
mance testing of the determination of tritium in water. Health 
and Safety Executive, London (United Kingdom). 20 Dec 1993. 3p. 
Order Number DE94618902. Source: OSTI; NTIS (US Sales Only); 
INIS. 

In the Health and Safety Executive’s "Requirements for the 
Approval of Dosimetry Services under the lonising Radiations Reg- 
ulations 1985”, it is stipulated that dosimetry services seeking 
approval must show that they have successfully completed a per- 
formance test. The services must arrange for the tests to be carried 
out on application and thereafter every 18 months, by a laboratory 
which has received accreditation from the National Measurement 
Accreditation Service (NAMAS) for conducting the performance 
tests. Accreditation by NAMAS ensures that the laboratories carry- 
ing out the performance tests are of an appropriate standard. It 
includes requirements for quality control and audit procedures, to 
authenticate traceability to national standards, and to provide a reli- 
able record keeping system for the performance tests. A list of 
laboratories which are accredited by NAMAS for carrying out HSE 
published performance tests will be maintained by the Secretary of 
the Dosimetry Services Panel. The performance tests must be car- 
ried out to published protocols. The results have to be expressed 
in terms of bias and random error, as defined in HSE’s criteria for 
performance tests. The purpose here is to provide a protocol for 
laboratories to conduct performance tests on dosimetry services 
performing tritium determinations in urine. The test is deliberately 
not exhaustive, instead it is a simple test allowing the basic perfor- 
mance of a service to be assessed for approval. (author). 


15896 (INIS-mf-13811) Abstracts from the international 
conference on nuclear analytical methods in the life sciences. 
J.M. Marci Spectroscopic Society, Prague (Czech Republic); 
Vysoka Skola Zemedelska, Prague (Czech Republic); International 
Atomic Energy Agency, Vienna (Austria); Commission of the Euro- 
pean Communities, Ispra (Italy). Environment Inst; Czech 
Ecological Inst., Prague (Czech Republic); Academy of Sciences of 
Czech Republic, Brno (Czech Republic). Inst. of Analytical Chem- 
istry; Czech Hydrometeorological Inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikaini Ustav. 31 Jan 
1994. 210p. (CONF-930954—: International conference on nuclear 
analytical methods in life sciences, Prague (Czech Republic), 13- 
17 Sep 1993). Order Number DE94621923. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The proceedings contain short communications of 133 papers 
presented at the conference. All these contributions have been in- 
putted to INIS. The majority of papers deal with the determination 
of trace elements in biological and environmental samples using 
neutron activation analysis, X-ray fluorescence analysis, PIXE anal- 
ysis and tracer techniques. (Z.S.). 


15897 (INIS-mf-13811, pp. 1) Challenges of applications of 
nuclear analytical methods in the life sciences. De Goeij, J.J.M. 
(Interuniversitair Reactor inst., Delft (Netherlands)). J.M. Marci 
Spectroscopic Society, Prague (Czech Republic); Vysoka Skola 
Zemedelska, Prague (Czech Republic); International Atomic En- 
ergy Agency, Vienna (Austria); Commission of the European 
Communities, Ispra (Italy). Environment Inst.; Czech Ecological 
Inst., Prague (Czech Republic); Academy of Sciences of Czech 
Republic, Brno (Czech Republic). inst. of Analytical Chemistry; 
Czech Hydrometeorological Inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikaini Ustav. 31 Jan 
1994. (CONF-930954-—: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MOESSBAUER EFFECT/biology; NEU- 
TRON ACTIVATION ANALYSIS/biology; NUCLEAR MAGNETIC 
RESONANCE/biology; NUCLEAR REACTION’ ANALYSIS/ 
biology; PIXE ANALYSIS/biology; RADIOIMMUNOASSAY /biology; 
BACKSCATTERING; ENVIRONMENT; BIOLOGY; RADIOIM- 
MUNOASSAY 
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15898 (INIS-mf-13811, pp. 2-3) Analytical applications of 
guided neutron beams in the life sciences. Lindstrom, R.M. (Na- 
tional Institute of Standards and Technology, Gaithersburg, MD 
(United States). Inorganic Analytical Research Division); Mackey, 
E.A.; Paul, R.L. J.M. Marci Spectroscopic Society, Prague (Czech 
Republic); Vysoka Skola Zemedelska, Prague (Czech Republic); 
International Atomic Energy Agency, Vienna (Austria); Commission 
of the European Communities, Ispra (Italy). Environment Inst.; 
Czech Ecological Inst., Prague (Czech Republic); Academy of Sci- 
ences of Czech Republic, Brno (Czech Republic). Inst. of Analytical 
Chemistry; Czech Hydrometeorological Inst., Prague (Czech Re- 
public); Karlova Univ., Prague (Czech Republic). Biofyzikalni Ustav. 
31 Jan 1994. (CONF-930954-: International conference on nuclear 
analytical methods in life sciences, Prague (Czech Republic), 13- 
17 Sep 1993). In Abstracts from the international conference on 
nuclear analytical methods in the life sciences. 210p. Order Num- 
ber DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. BIOLOGICAL MATERIALS/photon activa- 
tion analysis; COLD NEUTRONS; HYDROGEN; NEUTRON 
BEAMS; NEUTRON GUIDES; PROMPT GAMMA RADIATION 


15899 (INIS-mf-13811, pp. 4-5) Simultaneous cyclic and 
prompt neutron activation in large landfill and sewage sample 
analysis. Spyrou, N.M. (Surrey Univ., Guildford (United Kingdom). 
Dept. of Physics); Alamin, M.B. J.M. Marci Spectroscopic Society, 
Prague (Czech Republic); Vysoka Skola Zemedelska, Prague 
(Czech Republic); International Atomic Energy Agency, Vienna 
(Austria); Commission of the European Communities, Ispra (Italy). 
Environment Inst.; Czech Ecological Inst., Prague (Czech Repub- 
lic); Academy of Sciences of Czech Republic, Brno (Czech 
Republic). Inst. of Analytical Chemistry; Czech Hydrometeorological 
Inst., Prague (Czech Republic); Karlova Univ., Prague (Czech 
Republic). Biofyzikaini Ustav. 31 Jan 1994. (CONF-930954—: Inter- 
national conference on nuclear analytical methods in life sciences, 
Prague (Czech Republic), 13-17 Sep 1993). In Abstracts from the 
international conference on nuclear analytical methods in the life 
sciences. 210p. Order Number DE94621923. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. LIQUID WASTES/neutron activation analy- 
sis; SANITARY LANDFILLS/neutron activation analysis; DATA 
PROCESSING; LAND POLLUTION 


15900 (INIS-mf—13811, pp. 6-7) Enhanced sensitivity for the 
determination of selenium by INAA. Makarewicz, M. (Interna- 
tional Atomic Energy Agency, Seibersdorf (Austria). Laboratories); 
Zeisler, R. J.M. Marci Spectroscopic Society, Prague (Czech Re- 
public); Vysoka Skola Zemedelska, Prague (Czech Republic); 
International Atomic Energy Agency, Vienna (Austria); Commission 
of the European Communities, Ispra (Italy). Environment Inst.; 
Czech Ecological Inst., Prague (Czech Republic); Academy of Sci- 
ences of Czech Republic, Brno (Czech Republic). Inst. of Analytical 
Chemistry; Czech Hydrometeorological Inst., Prague (Czech Re- 
public); Karlova Univ., Prague (Czech Republic). Biofyzikalni Ustav. 
31 Jan 1994. (CONF-930954—: International conference on nuclear 
analytical methods in life sciences, Prague (Czech Republic), 13- 
17 Sep 1993). In Abstracts from the international conference on 
nuclear analytical methods in the life sciences. 210p. Order Num- 
ber DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. SELENIUM/neutron activation analysis; 


ASHES; BROWN COAL; INTERFERING ELEMENTS; SELENIUM; 
SENSITIVITY 


15901 (INIS-mf-13811, pp. 8-9) Application of nuclear 
analytical techniques using long life sealed tube neutron gen- 
erators. Bach, P. (SODERN, Limeil-Brevannes (France)); Cluzeau, 
S.; Lambermont, C. J.M. Marci Spectroscopic Society, Prague 
(Czech Republic); Vysoka Skola Zemedelska, Prague (Czech Re- 
public); International Atomic Energy Agency, Vienna (Austria); 
Commission of the European Communities, Ispra (Italy). Environ- 
ment Inst.; Czech Ecological Inst., Prague (Czech Republic); 
Academy of Sciences of Czech Republic, Brno (Czech Republic). 
Inst. of Analytical Chemistry; Czech Hydrometeorological Inst., 
Prague (Czech Republic); Karlova Univ., Prague (Czech Republic). 
Biofyzikalni Ustav. 31 Jan 1994. (CONF-930954-: International 
conference on nuclear analytical methods in life sciences, Prague 
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(Czech Republic), 13-17 Sep 1993). In Abstracts from the interna- 
tional conference on nuclear analytical methods in the life 
sciences. 210p. Order Number DE94621923. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. NONDESTRUCTIVE ANALYSIS/neutron 
generators; CONTAINERS; ENVIRONMENT; MONITORING; POL- 
LUTANTS; QUALITATIVE CHEMICAL ANALYSIS; RADIOACTIVE 
WASTES; SEALED SOURCES 


15902 (INIS-mf—-13811, pp. 10-11) Optimization of irradia- 
tion conditions for gamma activation techniques of biological 
and environmental samples using a very high power electron 
accelerator. Thuemmel, H.-W. (Projekt 'Photonreaktionen’, Leipzig 
(Germany)); Segebade, C.; Hirsch, K. J.M. Marci Spectroscopic 
Society, Prague (Czech Republic); Vysoka Skola Zemedelska, 
Prague (Czech Republic); International Atomic Energy Agency, Vi- 
enna (Austria); Commission of the European Communities, Ispra 
(Italy). Environment Inst.; Czech Ecological Inst., Prague (Czech 
Republic); Academy of Sciences of Czech Republic, Brno (Czech 
Republic). Inst. of Analytical Chemistry; Czech Hydrometeorological 
Inst., Prague (Czech Republic); Karlova Univ., Prague (Czech 
Republic). Biofyzikaini Ustav. 31 Jan 1994. (CONF-930954—: Inter- 
national conference on nuclear analytical methods in life sciences, 
Prague (Czech Republic), 13-17 Sep 1993). In Abstracts from the 
international conference on nuclear analytical methods in the life 
sciences. 210p. Order Number DE94621923. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. BIOLOGICAL MATERIALS/photon activa- 
tion analysis; ENVIRONMENTAL MATERIALS/photon activation 
analysis; COMPUTER CALCULATIONS; IRRADIATION; LIN- 
EAR ACCELERATORS; OPTIMIZATION; P CODES; TRACE 
AMOUNTS 


15903 (INIS-mf—13811, pp. 12-13) Nuclear analytical tech- 
niques in environmental studies. Jervis, R.E. (Toronto Univ., ON 
(Canada). Dept. of Chemical Engineering and Applied Chemistry). 
J.M. Marci Spectroscopic Society, Prague (Czech Republic); 
Vysoka Skola Zemedeiska, Prague (Czech Republic); International 
Atomic Energy Agency, Vienna (Austria); Commission of the Euro- 
pean Communities, Ispra (Italy). Environment Inst.; Czech 
Ecological Inst., Prague (Czech Republic); Academy of Sciences of 
Czech Republic, Brno (Czech Republic). inst. of Analytical Chem- 
istry; Czech Hydrometeorological Inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikaini Ustav. 31 Jan 
1994. (CONF-930954-—: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ENVIRONMENT/neutron activation analy- 
sis; COMBUSTION; ENVIRONMENT; POLLUTION; TOXICITY; 
TRACER TECHNIQUES; WASTES 


15904 (INIS-mf-13811, pp. 14) Use of nuclear analytical 
techniques in bioenvironmental studies. Kist, A.A. (Institute of 
Nuclear Physics, Tashkent (Russian Federation)). J.M. Marci Spec- 
troscopic Society, Prague (Czech Republic); Vysoka Skola 
Zemedelska, Prague (Czech Republic); International Atomic En- 
ergy Agency, Vienna (Austria); Commission of the European 
Communities, Ispra (Italy). Environment Inst.; Czech Ecological 
Inst., Prague (Czech Republic); Academy of Sciences of Czech 
Republic, Brno (Czech Republic). Inst. of Analytical Chemistry; 
Czech Hydrometeorological Inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikalni Ustav. 31 Jan 
1994. (CONF-930954-—: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ENVIRONMENT/neutron activation analy- 
sis; ENVIRONMENT; POLLUTION 


15905 (INIS-mf-13811, pp. 15-16) Studies of incinerator 
ashes and its environmental effects using radioanalytical tech- 
niques. Krishnan, S.S. (Toronto Univ., ON (Canada). Dept. of 
Chemical Engineering and Applied Chemistry); Jervis, R.E.; Vela, 





L.D. J.M. Marci Spectroscopic Society, Prague (Czech Republic); 
Vysoka Skola Zemedelska, Prague (Czech Republic); International 
Atomic Energy Agency, Vienna (Austria); Commission of the Euro- 
pean Communities, Ispra (Italy). Environment Inst.; Czech 
Ecological Inst., Prague (Czech Republic); Academy of Sciences of 
Czech Republic, Brno (Czech Republic). Inst. of Analytical Chem- 
istry; Czech Hydrometeorological Inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikaini Ustav. 31 Jan 
1994. (CONF-930954-: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ASHES/neutron activation analysis; 
ARSENIC; ASHES; CADMIUM; INCINERATORS; MERCURY; SE- 
LENIUM; SOLID WASTES; TRACER TECHNIQUES; WASTE 
PROCESSING 


15906 (INIS-mf—13811, pp. 17) Metal determination by 
EDXRF in lichens: a contribution to pollutants monitoring. 
Caniglia, G. (Padua Univ. (Italy)); Calliari, |.; Celin, L.; Tollardo, 
A.M. J.M. Marci Spectroscopic Society, Prague (Czech Republic); 
Vysoka Skola Zemedelska, Prague (Czech Republic); International 
Atomic Energy Agency, Vienna (Austria); Commission of the Euro- 
pean Communities, Ispra (italy). Environment Inst.; Czech 
Ecological Inst., Prague (Czech Republic); Academy of Sciences of 
Czech Republic, Brno (Czech Republic). Inst. of Analytical Chem- 
istry; Czech Hydrometeorological Inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikaini Ustav. 31 Jan 
1994. (CONF-930954—: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. AIR POLLUTION MONITORING/x-ray fluo- 
rescence analysis; LICHENS/x-ray fluorescence analysis; 
CHROMIUM; CONCENTRATION RATIO; COPPER; IRON; LEAD; 
LICHENS; MANGANESE; NICKEL; POLLUTANTS; SAMPLE 
PREPARATION; ZINC 


15907 (INIS-mf-13811, pp. 18) NAA biomonitoring of envi- 
ronment with mosses and pine tree needles. Nazarov, V.M. 
(Joint Inst. for Nuclear Research, Dubna (Russian Federation). Lab. 
of Neutron Physics); Frontasyeva, M.V.; Chinaeva, V.P.; Borzakov, 
S.B. J.M. Marci Spectroscopic Society, Prague (Czech Republic); 
Vysoka Skola Zemedelska, Prague (Czech Republic); International 
Atomic Energy Agency, Vienna (Austria); Commission of the Euro- 
pean Communities, Ispra (Italy). Environment Inst.; Czech 
Ecological Inst., Prague (Czech Republic); Academy of Sciences of 
Czech Republic, Brno (Czech Republic). Inst. of Analytical Chem- 
istry; Czech Hydrometeorological Inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikalni Ustav. 31 Jan 
1994. (CONF-930954—: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. AIR POLLUTION MONITORING/neutron 
activation analysis; MOSSES/neutron activation analysis; 
MOSSES; PINES; RARE EARTHS 


15908 


(INIS-mf-13811, pp. 19) Studies on human exposure 
to environmental lead in Tanta, Egypt using EDXRF. Einimr, T. 
(Tanta University, Tanta (Egypt). Radioanalysis Research Labora- 
tory); Moharram, B.M. J.M. Marci Spectroscopic Society, Prague 
(Czech Republic); Vysoka Skola Zemedeiska, Prague (Czech Re- 
public); International Atomic Energy Agency, Vienna (Austria); 
Commission of the European Communities, Ispra (Italy). Environ- 


ment iInst.; Czech Ecological Inst., Prague (Czech Republic); 
Academy of Sciences of Czech Republic, Brno (Czech Republic). 
Inst. of Analytical Chemistry; Czech Hydrometeorological Inst., 
Prague (Czech Republic); Karlova Univ., Prague (Czech Republic). 
Biofyzikaini Ustav. 31 Jan 1994. (CONF-930954-: International 
conference on nuclear analytical methods in life sciences, Prague 
(Czech Republic), 13-17 Sep 1993). In Abstracts from the interna- 
tional conference on nuclear analytical methods in the life 
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sciences. 210p. Order Number DE94621923. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. LEAD/x-ray fluorescence analysis; 
BLOOD; CONCENTRATION RATIO; FOOD; HUMAN POPULA- 
TIONS; LEAD; SOILS; WATER 


15909 (INIS-mf—13811, pp. 20) The behaviour of chemical 
elements in plants and soils. Shtangeeva, |.V. (institute of Earth 
Crust, St. Petersburg (Russian Federation)). J.M. Marci Spectro- 
scopic Society, Prague (Czech Republic); Vysoka Skola 
Zemedelska, Prague (Czech Republic); International Atomic En- 
ergy Agency, Vienna (Austria); Commission of the European 
Communities, Ispra (Italy). Environment Inst.; Czech Ecological 
Inst., Prague (Czech Republic); Academy of Sciences of Czech 
Republic, Brno (Czech Republic). Inst. of Analytical Chemistry; 
Czech Hydrometeorological Inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikalni Ustav. 31 Jan 
1994. (CONF-930954—: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. PLANTS/neutron activation analysis; 
SOILS/neutron activation analysis; PLANTS; QUALITATIVE CHEM- 
ICAL ANALYSIS; SOILS; TRACE AMOUNTS 


15910 (INIS-mf—13811, pp. 21-22) Application of nuclear 
methods in the study of selenoproteins. Behne, D. (Hahn- 
Meitner-institut Berlin GmbH (Germany)); Weiss-Nowak, C.,; 
Kalckloesch, M.; Westphal, C.; Gessner, H.; Kyriakopoulos, A. J.M. 
Marci Spectroscopic Society, Prague (Czech Republic); Vysoka 
Skola Zemedelska, Prague (Czech Republic); International Atomic 
Energy Agency, Vienna (Austria); Commission of the European 
Communities, Ispra (Italy). Environment Inst.; Czech Ecological 
Inst., Prague (Czech Republic); Academy of Sciences of Czech 
Republic, Brno (Czech Republic). Inst. of Analytical Chemistry; 
Czech Hydrometeorological Inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikaini Ustav. 31 Jan 
1994. (CONF-930954-: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. SELENIUM COMPOUNDS/neutron activa- 
tion analysis; SELENIUM COMPOUNDS*/tracer techniques; 
DISTRIBUTION; PROTEINS; RATS; SELENIUM 75; TISSUES 


15911 (INIS-mf-13811, pp. 25-26) Recent developments in 
nuclear analytical techniques in metal toxicology studies. Sab- 
bioni, E. (CEC, Ispra (Commission of the European Communities 
(CEC)). Environment Institute). J.M. Marci Spectroscopic Society, 
Prague (Czech Republic); Vysoka Skola Zemedelska, Prague 
(Czech Republic); International Atomic Energy Agency, Vienna 
(Austria); Commission of the European Communities, Ispra (Italy). 
Environment Inst.; Czech Ecological Inst., Prague (Czech Repub- 
lic); Academy of Sciences of Czech Republic, Brno (Czech 
Republic). Inst. of Analytical Chemistry; Czech Hydrometeorological 
Inst., Prague (Czech Republic); Karlova Univ., Prague (Czech 
Republic). Biofyzikaini Ustav. 31 Jan 1994. (CONF-930954—: Inter- 
national conference on nuclear analytical methods in life sciences, 
Prague (Czech Republic), 13-17 Sep 1993). In Abstracts from the 
international conference on nuclear analytical methods in the life 
sciences. 210p. Order Number DE94621923. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. METALS/neutron activation analysis; 
ENVIRONMENTAL EXPOSURE; METABOLISM; METALS; OCCU- 
PATIONAL EXPOSURE; TOXICITY; TRACE AMOUNTS; TRACER 
TECHNIQUES 


15912 (INIS-mf-13811, pp. 27-28) Detection and determina- 
tion of metalloprotein species by nuclear techniques. Stone, 
S.F. (International Atomic Energy Agency, Vienna (Austria)); 
Markowicz, A.; Bernasconi, G.; Haselberger, N.; Zeisler, R.; Wo- 
brauschek, P. J.M. Marci Spectroscopic Society, Prague (Czech 
Republic); Vysoka Skola Zemedelska, Prague (Czech Republic); 
International Atomic Energy Agency, Vienna (Austria); Commission 
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of the European Communities, Ispra (Italy). Environment Inst.; 
Czech Ecological Inst., Prague (Czech Republic); Academy of Sci- 
ences of Czech Republic, Brno (Czech Republic). Inst. of Analytical 
Chemistry; Czech Hydrometeorological Inst., Prague (Czech Re- 
public); Karlova Univ., Prague (Czech Republic). Biofyzikalni Ustav. 
31 Jan 1994. (CONF-930954—: International conference on nuclear 
analytical methods in life sciences, Prague (Czech Republic), 13- 
17 Sep 1993). In Abstracts from the international conference on 
nuclear analytical methods in the life sciences. 210p. Order Num- 
ber DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. PROTEINS/neutron activation analysis; 
PROTEINS/x-ray fluorescence analysis; PROTEINS; QUANTITA- 
TIVE CHEMICAL ANALYSIS; SELENIUM 


15913 (INIS-mf-13811, pp. 29) Study of low selenium envi- 
ronment in China by INAA and Moessbauer spectrometry. Chai 
Chifang (Academia Sinica, Beijing, BJ (China). Inst. of High Energy 
Physics); Tian Jibin; Qian Qinfang; Zhang Peiqun; Xu Qin; Mao 
Dajun. J.M. Marci Spectroscopic Society, Prague (Czech Republic); 
Vysoka Skola Zemedelska, Prague (Czech Republic); International 
Atomic Energy Agency, Vienna (Austria); Commission of the Euro- 
pean Communities, Ispra (italy). Environment Inst.; Czech 
Ecological Inst., Prague (Czech Republic); Academy of Sciences of 
Czech Republic, Brno (Czech Republic). Inst. of Analytical Chem- 
istry; Czech Hydrometeorological Inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikaini Ustav. 31 Jan 
1994. (CONF-930954—: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. SELENIUM/neutron activation analysis; 
CONCENTRATION RATIO; MAIZE; MOESSBAUER EFFECT; SE- 
LENIUM; SOILS 


15914 (INIS-mf—13811, pp. 30-31) Vanadium levels in urine 
and cystine levels in nails and hair of exposed and normal 
persons. Kucera, J. (Czech Ecological Institute, Rez (Czech Re- 
public). NAA Laboratory); Lener, J.; Mnukova, J. J.M. Marci 
Spectroscopic Society, Prague (Czech Republic); Vysoka Skola 
Zemedelska, Prague (Czech Republic); International Atomic En- 
ergy Agency, Vienna (Austria); Commission of the European 
Communities, Ispra (Italy). Environment Inst.; Czech Ecological 
Inst., Prague (Czech Republic); Academy of Sciences of Czech 
Republic, Brno (Czech Republic). Inst. of Analytical Chemistry; 
Czech Hydrometeorological inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikaini Ustav. 31 Jan 
1994. (CONF-930954-: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. VANADIUM/neutron activation analysis; 
CYSTINE; HAIR; MAN; NAILS; URINE; VANADIUM 


15915 (INIS-mf-13811, pp. 32-33) lodine and some other 
trace elements of thyroid gland: standard and disease. 
Zaichick, V. Ye. (Medical Radiological Research Centre, Obninsk 
(Russian Federation)). J.M. Marci Spectroscopic Society, Prague 
(Czech Republic); Vysoka Skola Zemedelska, Prague (Czech Re- 
public); International Atomic Energy Agency, Vienna (Austria); 
Commission of the European Communities, Ispra (Italy). Environ- 
ment Inst.; Czech Ecological Inst., Prague (Czech Republic); 
Academy of Sciences of Czech Republic, Brno (Czech Republic). 
inst. of Analytical Chemistry; Czech Hydrometeorological Inst., 
Prague (Czech Republic); Karlova Univ., Prague (Czech Republic). 
Biofyzikaini Ustav. 31 Jan 1994. (CONF-930954-: International 
conference on nuclear analytical methods in life sciences, Prague 
(Czech Republic), 13-17 Sep 1993). In Abstracts from the interna- 
tional conference on nuclear analytical methods in the life 
sciences. 210p. Order Number DE94621923. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. IODINE/neutron activation analysis; 10- 
DINE/x-ray fluorescence analysis; CONCENTRATION RATIO; 
IODINE; NEOPLASMS; THYROID 
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15916 (INIS-mf—13811, pp. 34-35) Trace element analysis of 
tissues of humans and rats. Schnabel, C. (Koein Univ. (Ger- 
many)); Herpers, U.; Michel, R.; Buchhorn, G.; Willer, H.-G. J.M. 
Marci Spectroscopic Society, Prague (Czech Republic); Vysoka 
Skola Zemedelska, Prague (Czech Republic); International Atomic 
Energy Agency, Vienna (Austria); Commission of the European 
Communities, Ispra (Italy). Environment Inst.; Czech Ecological 
Inst., Prague (Czech Republic); Academy of Sciences of Czech 
Republic, Brno (Czech Republic). Inst. of Analytical Chemistry; 
Czech Hydrometeorological Inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikaini Ustav. 31 Jan 
1994. (CONF-930954-: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CHROMIUM/neutron activation analysis; 
ACCURACY; CHROMIUM; CONCENTRATION RATIO; IMPLANTS; 
LIVER; MAN; PANCREAS; RATS; TRACE AMOUNTS 


15917 (INIS-mf—13811, pp. 36-37) Determination of trace el- 
ements in human lung samples. Rogero, S.O. (Instituto de 
Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP 
(Brazil)); Saiki, M.; Saldiva, P.H.N.; Daliberto, M.L. J.M. Marci 
Spectroscopic Society, Prague (Czech Republic); Vysoka Skola 
Zemedelska, Prague (Czech Republic); International Atomic En- 
ergy Agency, Vienna (Austria); Commission of the European 
Communities, Ispra (Italy). Environment inst.; Czech Ecological 
Inst., Prague (Czech Republic); Academy of Sciences of Czech 
Republic, Brno (Czech Republic). Inst. of Analytical Chemistry; 
Czech Hydrometeorological Inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikaini Ustav. 31 Jan 
1994. (CONF-930954-: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. LUNGS/neutron activation analysis; CON- 
CENTRATION RATIO; ELEMENTS; LUNGS; MAN; TISSUES; 
TRACE AMOUNTS 


15918 (INIS-mf-13811, pp. 38-39) A study on children’s 
condition thalassemia using neutron activation analysis and 
other techniques. Krishnan, S. (Toronto General Hospital, ON 
(Canada)); Sturtridge, W.C.; Olivieri, N.F.; Collins, A.F.; Qureshi, 
R.Y.; Krishnan, M.; Belluzo, N.; Bogdanovic, E.; Lui, S.M. J.M. 
Marci Spectroscopic Society, Prague (Czech Republic); Vysoka 
Skola Zemedeiska, Prague (Czech Republic); International Atomic 
Energy Agency, Vienna (Austria); Commission of the European 
Communities, Ispra (Italy). Environment Inst.; Czech Ecological 
Inst., Prague (Czech Republic); Academy of Sciences of Czech 
Republic, Brno (Czech Republic). Inst. of Analytical Chemistry; 
Czech Hydrometeorological Inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikaini Ustav. 31 Jan 
1994. (CONF-930954-: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. IRON/neutron activation analysis; THA- 
LASSEMIA/neutron activation analysis; CALCIUM; IRON; LIVER; 
PATIENTS; SKELETON; THALASSEMIA 


15919 


(INIS-mf—13811, pp. 40) Elemental bone composition 
of rats flown in biosatellite "COSMOS-2044’. Burkovskaya, T.E. 


(Institut Mediko-Biologicheskikh Problem, Moscow (Russian 
Federation)); Frontasyeva, M.V.; Gundorina, S.F. J.M. Marci Spec- 
troscopic Society, Prague (Czech Republic); Vysoka Skola 
Zemedelska, Prague (Czech Republic); International Atomic En- 
ergy Agency, Vienna (Austria); Commission of the European 
Communities, Ispra (Italy). Environment Inst.; Czech Ecological 
inst., Prague (Czech Republic); Academy of Sciences of Czech 
Republic, Brno (Czech Republic). Inst. of Analytical Chemistry; 
Czech Hydrometeorological Inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikaini Ustav. 31 Jan 





1994. (CONF-930954—: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. BONE TISSUES/neutron activation analy- 
sis; CHEMICAL COMPOSITION; RATS; SPACE FLIGHT 


15920 (INIS-mf-13811, pp. 41) Tomographic techniques 
using radiation probes for elemental analysis in biomedical re- 
search. Spyrou, N.M. (Surrey Univ., Guildford (United Kingdom). 
Dept. of Physics). J.M. Marci Spectroscopic Society, Prague (Czech 
Republic); Vysoka Skola Zemedelska, Prague (Czech Republic); 
International Atomic Energy Agency, Vienna (Austria); Commission 
of the European Communities, Ispra (Italy). Environment Inst.; 
Czech Ecological Inst., Prague (Czech Republic); Academy of Sci- 
ences of Czech Republic, Brno (Czech Republic). Inst. of Analytical 
Chemistry; Czech Hydrometeorological Inst., Prague (Czech Re- 
public); Karlova Univ., Prague (Czech Republic). Biofyzikaini Ustav. 
31 Jan 1994. (CONF-930954-: International conference on nuclear 
analytical methods in life sciences, Prague (Czech Republic), 13- 
17 Sep 1993). In Abstracts from the international conference on 
nuclear analytical methods in the life sciences. 210p. Order Num- 
ber DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. TOMOGRAPHY/quantitative chemical 
analysis; NEUTRON ACTIVATION ANALYSIS; SELENIUM 75; TO- 
MOGRAPHY 


15921 (INIS-mf—13811, pp. 42) Novel method for determina- 
tion of subpicogram quantities of °Pu by combination of 
neutron-induced and photofission. Perelygin, V.P. (Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Nuclear 
Reactions); Chuburkov, Yu.T.; Szeglowski, Z.; Zvara, |. J.M. Marci 
Spectroscopic Society, Prague (Czech Republic); Vysoka Skola 
Zemedelska, Prague (Czech Republic); International Atomic En- 
ergy Agency, Vienna (Austria); Commission of the European 
Communities, Ispra (Italy). Environment Inst.; Czech Ecological 
Inst., Prague (Czech Republic); Academy of Sciences of Czech 
Republic, Brno (Czech Republic). Inst. of Analytical Chemistry; 
Czech Hydrometeorological Inst, Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikalni Ustav. 31 Jan 
1994. (CONF-930954—: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. PLUTONIUM 239/neutron activation analy- 
sis; CONCENTRATION RATIO; PHOTON ACTIVATION ANALYSIS; 
SOILS; TRACER TECHNIQUES 


15922 (INIS-mf—13811, pp. 43) Neutron and gamma activa- 
tion analysis of microelements with using of compact electron 
accelerator MT-25. Starodub, G.Ya. (Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). Lab. of Nuclear Reactions); 
Belov, A.G.; Maslov, O.D.; Dmitiev, S.N. J.M. Marci Spectroscopic 
Society, Prague (Czech Republic); Vysoka Skola Zemedelska, 
Prague (Czech Republic); International Atomic Energy Agency, Vi- 
enna (Austria); Commission of the European Communities, Ispra 
(Italy). Environment Inst.; Czech Ecological Inst., Prague (Czech 
Republic); Academy of Sciences of Czech Republic, Brno (Czech 
Republic). Inst. of Analytical Chemistry; Czech Hydrometeorological 
Inst., Prague (Czech Republic); Karlova Univ., Prague (Czech 
Republic). Biofyzikaini Ustav. 31 Jan 1994. (CONF-930954—: Inter- 
national conference on nuclear analytical methods in life sciences, 
Prague (Czech Republic), 13-17 Sep 1993). In Abstracts from the 
international conference on nuclear analytical methods in the life 
sciences. 210p. Order Number DE94621923. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. ENVIRONMENTAL MATERIALS/neutron 


activation analysis; ENVIRONMENTAL MATERIALS/photon activa- 
tion analysis 


15923 (INIS-mf—13811, pp. 44) Determination of heavy met- 
als in humic substances by instrumental photon activation 
analysis. Schulze, D. (Leipzig Univ. (Germany)); Kupsch, H.; 
Segebade, C. J.M. Marci Spectroscopic Society, Prague (Czech 
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Republic); Vysoka Skola Zemedelska, Prague (Czech Republic); 
International Atomic Energy Agency, Vienna (Austria); Commission 
of the European Communities, Ispra (Italy). Environment Inst.; 
Czech Ecological Inst., Prague (Czech Republic); Academy of Sci- 
ences of Czech Republic, Brno (Czech Republic). Inst. of Analytical 
Chemistry; Czech Hydrometeorological Inst., Prague (Czech Re- 
public); Karlova Univ., Prague (Czech Republic). Biofyzikalni Ustav. 
31 Jan 1994. (CONF-930954—: International conference on nuclear 
analytical methods in life sciences, Prague (Czech Republic), 13- 
17 Sep 1993). In Abstracts from the international conference on 
nuclear analytical methods in the life sciences. 210p. Order Num- 
ber DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. DRINKING WATER/photon activation anal- 
ysis; ENVIRONMENTAL EXPOSURE PATHWAY; GROUND 
WATER; HUMIC ACIDS; METALS; POLLUTION 


15924 (INIS-mf—-13811, pp. 45) Photonuclear reaction yield 
ratios in tissues used as an index of abnormality. Assatel, O. 
(Surrey Univ., Guildford (United Kingdom). Dept. of Physics); Spy- 
rou, N.M. J.M. Marci Spectroscopic Society, Prague (Czech 
Republic); Vysoka Skola Zemedelska, Prague (Czech Republic); 
International Atomic Energy Agency, Vienna (Austria); Commission 
of the European Communities, Ispra (Italy). Environment Inst.; 
Czech Ecological Inst., Prague (Czech Republic); Academy of Sci- 
ences of Czech Republic, Brno (Czech Republic). Inst. of Analytical 
Chemistry; Czech Hydrometeorological Inst., Prague (Czech Re- 
public); Karlova Univ., Prague (Czech Republic). Biofyzikaini Ustav. 
31 Jan 1994. (CONF-930954—: International conference on nuclear 
analytical methods in life sciences, Prague (Czech Republic), 13- 
17 Sep 1993). In Abstracts from the international conference on 
nuclear analytical methods in the life sciences. 210p. Order Num- 
ber DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CARBON/photon activation analysis; NI- 
TROGEN/photon activation analysis; OXYGEN/photon activation 
analysis; POTASSIUM/photon activation analysis; CARBON; NI- 
TROGEN; NUCLEAR REACTION YIELD; OXYGEN; PATIENTS; 
POTASSIUM; TISSUES 


15925 (INIS-mf-13811, pp. 46-47) Effects of target tempera- 
ture on analytical sensitivities of cold neutron capture prompt 
y-ray activation analysis. Mackey, E.A. (National Institute of 
Standards and Technology, Gaithersburg, MD (United States). Inor- 
ganic Analytical Research Division). J.M. Marci Spectroscopic 
Society, Prague (Czech Republic); Vysoka Skola Zemedelska, 
Prague (Czech Republic); International Atomic Energy Agency, Vi- 
enna (Austria); Commission of the European Communities, Ispra 
(Italy). Environment Inst.; Czech Ecological Inst., Prague (Czech 
Republic); Academy of Sciences of Czech Republic, Brno (Czech 
Republic). Inst. of Analytical Chemistry; Czech Hydrometeorological 
Inst., Prague (Czech Republic); Karlova Univ., Prague (Czech 
Republic). Biofyzikaini Ustav. 31 Jan 1994. (CONF-930954-: Inter- 
national conference on nuclear analytical methods in life sciences, 
Prague (Czech Republic), 13-17 Sep 1993). In Abstracts from the 
international conference on nuclear analytical methods in the life 
sciences. 210p. Order Number DE94621923. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. PHOTON ACTIVATION ANALYSIS/ 
sensitivity; BIOLOGICAL MATERIALS; COLD NEUTRONS; HY- 
DROGEN; SENSITIVITY; PROMPT GAMMA _ RADIATION; 
QUANTITATIVE CHEMICAL ANALYSIS; TARGETS; TEMPERA- 
TURE DEPENDENCE 


15926 
Cd, Co, Cu and Ni using Cd, *’Co and reactor-produced 
§7Cu as radioisotopic yield monitors. Byrne, A.R. (Institut Jozef 
Stefan, Ljubljana (Yugoslavia)); Dermelj, M. J.M. Marci Spectro- 
scopic Society, Prague (Czech Fepublic); Vysoka Skola 
Zemedelska, Prague (Czech Republic); International Atomic En- 
ergy Agency, Vienna (Austria); Commission of the European 
Communities, Ispra (Italy). Environment Inst.; Czech Ecological 
Inst., Prague (Czech Republic); Academy of Sciences of Czech 
Republic, Brno (Czech Republic). Inst. of Analytical Chemistry; 
Czech Hydrometeorological inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikalni Ustav. 31 Jan 
1994. (CONF-930954-: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 


(INIS-mf-13811, PP. 48) Comprehensive RNAA of 
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1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CADMIUM/neutron activation analysis; 
COBALT/neutron activation analysis; COPPER/neutron activation 
analysis; CADMIUM; CADMIUM 109; CHEMICAL REACTION 
YIELD; COBALT; COBALT 57; COPPER; COPPER 67; TRACER 
TECHNIQUES 


15927 (INIS-mf-13811, pp. 49-50) Neutron activation analy- 
sis of biological samples at the Radiochemistry Division of 
IPEN-CNEN/SP. Saiki, M. (Instituto de Pesquisas Energeticas e 
Nucleares (IPEN), Sao Paulo, SP (Brazil)); Vasconcellos, M.B.A.; 
Maihara, V.A.; Armelin, M.J.A.; Favaro, D.I.T.; Rogero, S.O. J.M. 
Marci Spectroscopic Society, Prague (Czech Republic); Vysoka 
Skola Zemedelska, Prague (Czech Republic); International Atomic 
Energy Agency, Vienna (Austria); Commission of the European 
Communities, Ispra (Italy). Environment Inst.; Czech Ecological 
Inst., Prague (Czech Republic); Academy of Sciences of Czech 
Republic, Brno (Czech Republic). Inst. of Analytical Chemistry; 
Czech Hydrometeorological Inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikaini Ustav. 31 Jan 
1994. (CONF-930954—: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. BIOLOGICAL MATERIALS/neutron activa- 
tion analysis; QUANTITATIVE CHEMICAL ANALYSIS; TRACE 
AMOUNTS 


15928 (INIS-mf—13811, pp. 51) Substoichiometric determi- 


nation of copper by isotopic dilution analysis in biological and 
environmental samples. Faquim, E.S. (Instituto de Pesquisas En- 
ergeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil)); Munita, 
C.S. J.M. Marci Spectroscopic Society, Prague (Czech Republic); 
Vysoka Skola Zemedelska, Prague (Czech Republic); International 


Atomic Energy Agency, Vienna (Austria); Commission of the Euro- 
pean Communities, Ispra (Italy). Environment Inst.; Czech 
Ecological Inst., Prague (Czech Republic); Academy of Sciences of 
Czech Republic, Brno (Czech Republic). Inst. of Analytical Chem- 
istry; Czech Hydrometeorological inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikaini Ustav. 31 Jan 
1994. (CONF-930954—: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. COPPER/isotope dilution; BIOLOGICAL 
MATERIALS; COPPER; DITHIZONE; ENVIRONMENTAL MATERI- 
ALS; SOLVENT EXTRACTION; SUBSTOICHIOMETRY; TRACER 
TECHNIQUES 


15929 (INIS-mf-13811, pp. 52-53) Advanced short-lived nu- 
clide NAA with application in the life sciences. Papadopoulos, 
N.N. (National Research Centre for the Physical Sciences Dem- 
ocritos, Athens (Greece)); Tsagas, N.F. J.M. Marci Spectroscopic 
Society, Prague (Czech Republic); Vysoka Skola Zemedelska, 
Prague (Czech Republic); International Atomic Energy Agency, Vi- 
enna (Austria); Commission of the European Communities, Ispra 
(Italy). Environment inst.; Czech Ecological Inst., Prague (Czech 
Republic); Academy of Sciences of Czech Republic, Brno (Czech 
Republic). Inst. of Analytical Chemistry; Czech Hydrometeorological 
Inst., Prague (Czech Republic); Karlova Univ., Prague (Czech 
Republic). Biofyzikaini Ustav. 31 Jan 1994. (CONF-930954—: Inter- 
national conference on nuclear analytical methods in life sciences, 
Prague (Czech Republic), 13-17 Sep 1993). In Abstracts from the 
international conference on nuciear analytical methods in the life 
sciences. 210p. Order Number DE94621923. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. BIOLOGICAL MATERIALS/neutron activa- 


tion analysis; SECONDS LIVING RADIOISOTOPES; TRACE 
AMOUNTS 


15930 (INIS-mf-13811, pp. 54-55) The characterisation of 
rhino horn and elephant tusk using the technique of neutron 
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activation analyses. Hart, R.J. (Witwatersrand Univ., Johannes- 
burg (South Africa)); Tredoux, M. J.M. Marci Spectroscopic 
Society, Prague (Czech Republic); Vysoka Skola Zemedelska, 
Prague (Czech Republic); International Atomic Energy Agency, Vi- 
enna (Austria); Commission of the European Communities, Ispra 
(Italy). Environment Inst.; Czech Ecological Inst., Prague (Czech 
Republic); Academy of Sciences of Czech Republic, Brno (Czech 
Republic). Inst. of Analytical Chemistry; Czech Hydrometeorological 
inst., Prague (Czech Republic); Karlova Univ., Prague (Czech 
Republic). Biofyzikalni Ustav. 31 Jan 1994. (CONF-930954-: Inter- 
national conference on nuclear analytical methods in life sciences, 
Prague (Czech Republic), 13-17 Sep 1993). In Abstracts from the 
international conference on nuclear analytical methods in the life 
sciences. 210p. Order Number DE94621923. Source: OST; NTIS 
(US Sales Only); INIS. 

Short communication. MAMMALS/neutron activation analysis; 
MAMMALS; TISSUES; TRACE AMOUNTS 


15931 (INIS-mf-13811, pp. 56) Development of optimal 
techniques for neutron activation analysis of human hair com- 
position. Naumov, A.P. (Research Institute of Physics, Rostov 
(Russian Federation)); Trukhov, A.V.; Vonsovich, S.V.; Markina, 
N.V.; Rjazanov, D.K. J.M. Marci Spectroscopic Society, Prague 
(Czech Republic); Vysoka Skola Zemedelska, Prague (Czech Re- 
public); International Atomic Energy Agency, Vienna (Austria); 
Commission of the European Communities, Ispra (Italy). Environ- 
ment iInst.; Czech Ecological Inst., Prague (Czech Republic); 
Academy of Sciences of Czech Republic, Brno (Czech Republic). 
Inst. of Analytical Chemistry; Czech Hydrometeorological Inst., 
Prague (Czech Republic); Karlova Univ., Prague (Czech Republic). 
Biofyzikaini Ustav. 31 Jan 1994. (CONF-930954—: International 
conference on nuclear analytical methods in life sciences, Prague 
(Czech Republic), 13-17 Sep 1993). in Abstracts from the interna- 
tional conference on nuclear analytical methods in the life 
sciences. 210p. Order Number DE94621923. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. HAIR/neutron activation analysis; HAIR; 
MAN 


15932 (INIS-mf-13811, pp. 57-58) Hair trace elements in 
kidney dialysis patients by INAA. Jervis, R.E. (Toronto Univ., ON 
(Canada). Dept. of Chemical Engineering and Applied Chemistry); 
Toh, K.B.; Hercz, G. J.M. Marci Spectroscopic Society, Prague 
(Czech Republic); Vysoka Skola Zemedelska, Prague (Czech Re- 
public); International Atomic Energy Agency, Vienna (Austria); 
Commission of the European Communities, Ispra (Italy). Environ- 
ment Inst.; Czech Ecological Inst., Prague (Czech Republic); 
Academy of Sciences of Czech Republic, Brno (Czech Republic). 
Inst. of Analytical Chemistry; Czech Hydrometeorological Inst., 
Prague (Czech Republic); Karlova Univ., Prague (Czech Republic). 
Biofyzikalni Ustav. 31 Jan 1994. (CONF-930954—: International 
conference on nuclear analytical methods in life sciences, Prague 
(Czech Republic), 13-17 Sep 1993). In Abstracts from the interna- 
tional conference on nuclear analytical methods in the life 
sciences. 210p. Order Number DE94621923. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. HAIR/neutron activation analysis; ALU- 
MINIUM; BLOOD SERUM; CALCIUM; CORRELATIONS; 
DIALYSIS; HAIR; KIDNEYS; PATIENTS; PHOSPHORUS; SUL- 
FUR; TRACE AMOUNTS 


15933 (INIS-mf—-13811, pp. 59) Determination of sodium-to- 
calcium ratio in mouse femora by INAA. Rakovic, M. (Karlova 
Univ., Prague (Czech Republic). Biofyzikalni Ustav); Kucera, J.; 
Pilecka, N.; Polivkova, J. J.M. Marci Spectroscopic Society, Prague 
(Czech Republic); Vysoka Skola Zemedeiska, Prague (Czech Re- 
public); International Atomic Energy Agency, Vienna (Austria); 
Commission of the European Communities, Ispra (Italy). Environ- 
ment Inst.; Czech Ecological Inst., Prague (Czech Republic); 
Academy of Sciences of Czech Republic, Brno (Czech Republic). 
Inst. of Analytical Chemistry; Czech Hydrometeorological Inst., 
Prague (Czech Republic); Karlova Univ., Prague (Czech Republic). 
Biofyzikaini Ustav. 31 Jan 1994. (CONF-930954—: International 
conference on nuclear analytical methods in life sciences, Prague 
(Czech Republic), 13-17 Sep 1993). In Abstracts from the interna- 
tional conference on nuclear analytical methods in the life 





sciences. 210p. Order Number DE94621923. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. FEMUR/neutron activation analysis; CAL- 
CIUM; FEMUR; MICE; SODIUM 


15934 (INIS-mf-13811, pp. 60) Kinetics of elemental con- 
tent changes of bone tissue of mice during evolution under 
hypokinetic stress. Burkovskaya, T.E. (Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). Lab. of Neutron Physics); 
Frontasyeva, M.V.; Gundorina, S.F. J.M. Marci Spectroscopic Soci- 
ety, Prague (Czech Republic); Vysoka Skola Zemedelska, Prague 
(Czech Republic); International Atomic Energy Agency, Vienna 
(Austria); Commission of the European Communities, Ispra (Italy). 
Environment Inst.; Czech Ecological Inst., Prague (Czech Repub- 
lic); Academy of Sciences of Czech Republic, Brno (Czech 
Republic). Inst. of Analytical Chemistry; Czech Hydrometeorological 
Inst., Prague (Czech Republic); Karlova Univ., Prague (Czech 
Republic). Biofyzikaini Ustav. 31 Jan 1994. (CONF-930954-—: Inter- 
national conference on nuclear analytical methods in life sciences, 
Prague (Czech Republic), 13-17 Sep 1993). In Abstracts from the 
international conference on nuclear analytical methods in the life 
sciences. 210p. Order Number DE94621923. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. BONE TISSUES/neutron activation analy- 
sis; ELEMENTS; MICE; OSTEOPOROSIS; SKELETON; TRACE 
AMOUNTS 


15935 (INIS-mf-13811, pp. 61) Simulation and optimisation 
of cyclic activation analysis of short-lived isotopes with 14 
MeV neutron generator. Khelifi, R. (Centre de Developpement 
des Techniques Nucleaires (CDTN), Algiers (Aigeria)); Idiri, Z.; To- 
bbeche, S. J.M. Marci Spectroscopic Society, Prague (Czech 
Republic); Vysoka Skola Zemedelska, Prague (Czech Republic); 
International Atomic Energy Agency, Vienna (Austria); Commission 
of the European Communities, Ispra (Italy). Environment Inst.; 
Czech Ecological Inst., Prague (Czech Republic); Academy of Sci- 
ences of Czech Republic, Brno (Czech Republic). Inst. of Analytical 
Chemistry; Czech Hydrometeorological Inst., Prague (Czech Re- 
public); Karlova Univ., Prague (Czech Republic). Biofyzikalni Ustav. 
31 Jan 1994. (CONF-930954—: International conference on nuclear 
analytical methods in life sciences, Prague (Czech Republic), 13- 
17 Sep 1993). In Abstracts from the international conference on 
nuclear analytical methods in the life sciences. 210p. Order Num- 
ber DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. NEUTRON ACTIVATION ANALYSIS/ 
optimization; FAST NEUTRONS; OPTIMIZATION; SIMULATION 


15936 (INIS-mf-13811, pp. 62-63) Uranium distribution and 
content measurements by the fission track method in some 
crustacea of Mysidacea species. Georgescu, |.|. (Institutul Po- 
litehnic, Bucharest (Romania)); Danis, A. J.M. Marci Spectroscopic 
Society, Prague (Czech Republic); Vysoka Skola Zemedeiska, 
Prague (Czech Republic); International Atomic Energy Agency, Vi- 
enna (Austria); Commission of the European Communities, ispra 
(Italy). Environment Inst.; Czech Ecological Inst., Prague (Czech 
Republic); Academy of Sciences of Czech Republic, Brno (Czech 
Republic). Inst. of Analytical Chemistry; Czech Hydrometeorological 
Inst., Prague (Czech Republic); Karlova Univ., Prague (Czech 
Republic). Biofyzikalni Ustav. 31 Jan 1994. (CONF-930954—: Inter- 
national conference on nuclear analytical methods in life sciences, 
Prague (Czech Republic), 13-17 Sep 1993). In Abstracts from the 
international conference on nuclear analytical methods in the life 
sciences. 210p. Order Number DE94621923. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. CRUSTACEANS/uranium; URANIUM/ 
fission tracks; CONCENTRATION RATIO; CRUSTACEANS; URA- 
NIUM; DISTRIBUTION; NUCLEAR REACTION’ ANALYSIS; 
QUANTITATIVE CHEMICAL ANALYSIS 


15937 (INIS-mf-13811, pp. 64-65) Advantages of using the 
*Zp-method’ in CPAA applications. Cincu, E. (Iinstitutul de Fizica 
Atomica, Bucharest (Romania)). J.M. Marci Spectroscopic Society, 
Prague (Czech Republic); Vysoka Skola Zemedelska, Prague 
(Czech Republic); International Atomic Energy Agency, Vienna 
(Austria); Commission of the European Communities, Ispra (Italy). 
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Environment Inst.; Czech Ecological Inst., Prague (Czech Repub- 
lic); Academy of Sciences of Czech Republic, Brno (Czech 
Republic). inst. of Analytical Chemistry; Czech Hydrometeorological 
Inst., Prague (Czech Republic); Karlova Univ., Prague (Czech 
Republic). Biofyzikalni Ustav. 31 Jan 1994. (CONF-930954-—: Inter- 
national conference on nuclear analytical methods in life sciences, 
Prague (Czech Republic), 13-17 Sep 1993). In Abstracts from the 
international conference on nuclear analytical methods in the life 
sciences. 210p. Order Number DE94621923. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. 
ANALYSIS/ 


15938 (INIS-mf-13811, pp. 66-67) A graphical method for 
optimising the NAA and CPAA experiments by functions using 
the ’k,’ and 'z,.’ parameters. Cincu, E. (institutul de Fizica Atom- 
ica, Bucharest (Romania)); Ivan, A.; Plostinaru, D. J.M. Marci 
Spectroscopic Society, Prague (Czech Republic); Vysoka Skola 
Zemedelska, Prague (Czech Republic); International Atomic En- 
ergy Agency, Vienna (Austria); Commission of the European 
Communities, Ispra (Italy). Environment Inst.; Czech Ecological 
Inst., Prague (Czech Republic); Academy of Sciences of Czech 
Republic, Brno (Czech Republic). Inst. of Analytical Chemistry; 
Czech Hydrometeorological Inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikaini Ustav. 31 Jan 
1994. (CONF-930954—: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CHARGED-PARTICLE ACTIVATION 
ANALYSIS/optimization; NEUTRON ACTIVATION ANALYSIS/ 
optimization; OPTIMIZATION; PROTONS; THERMAL NEUTRONS 


15939 


CHARGED-PARTICLE ACTIVATION 


(INIS-mf-13811, pp. 68) Determination of lead and 


bromine in environmental samples by XRF and atomic absorp- 
tion analyses. Hassan, G. (Al-Azhar Univ., Tanta (Egypt). Faculty 


of Science); Elnimr, T.; Hamada, |. J.M. Marci Spectroscopic Soci- 
ety, Prague (Czech Republic); Vysoka Skola Zemedelska, Prague 
(Czech Republic); International Atomic Energy Agency, Vienna 
(Austria); Commission of the European Communities, Ispra (Italy). 
Environment Inst.; Czech Ecological Inst., Prague (Czech Repub- 
lic); Academy of Sciences of Czech Republic, Brno (Czech 
Republic). Inst. of Analytical Chemistry; Czech Hydrometeorological 
Inst., Prague (Czech Republic); Karlova Univ., Prague (Czech 
Republic). Biofyzikalni Ustav. 31 Jan 1994. (CONF-930954-: Inter- 
national conference on nuclear analytical methods in life sciences, 
Prague (Czech Republic), 13-17 Sep 1993). In Abstracts from the 
international conference on nuclear analytical methods in the life 
sciences. 210p. Order Number DE94621923. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. BROMINE/absorption spectroscopy; 
BROMINE/x-ray fluorescence _— analysis; LEAD/absorption 
spectroscopy; LEAD/x-ray fluorescence analysis; BROMINE; ENVI- 
RONMENTAL MATERIALS; LEAD 


15940 (INIS-mf-13811, pp. 69-70) Precision of the 
strontium/calcium ratio determination of coral samples by ra- 
dioisotope induced X-ray fluorescence. Labrecque, J.J. (Instituto 
Venezolano de Investigaciones Cientificas, Caracas (Venezuela)); 
Rosales, P.A. J.M. Marci Spectroscopic Society, Prague (Czech 
Republic); Vysoka Skola Zemedeliska, Prague (Czech Republic); 
International Atomic Energy Agency, Vienna (Austria); Commission 
of the European Communities, Ispra (Italy). Environment Inst.; 
Czech Ecological Inst., Prague (Czech Republic); Academy of Sci- 
ences of Czech Republic, Brno (Czech Republic). inst. of Analytical 
Chemistry; Czech Hydrometeorological Inst., Prague (Czech Re- 
public); Karlova Univ., Prague (Czech Republic). Biofyzikalni Ustav. 
31 Jan 1994. (CONF-930954—: International conference on nuclear 
analytical methods in life sciences, Prague (Czech Republic), 13- 
17 Sep 1993). In Abstracts from the international conference on 
nuclear analytical methods in the life sciences. 210p. Order Num- 
ber DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CALCIUM/x-ray fluorescence analysis; 
CORALS/x-ray fluorescence analysis; STRONTIUM/x-ray fluores- 
cence analysis; CALCIUM; CORALS; STRONTIUM 
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15941 (INIS-mf-13811, pp. 71) Determination of K, Ca, Zn, 
Cu, Fe in tuna-IAEA-350 sample by X-ray fluorescence tech- 
nique. Brahimi, B. (Centre de Developpement des Techniques 
Nucleaires (CDTN), Algiers (Algeria)); Tobbeche, S. J.M. Marci 
Spectroscopic Society, Prague (Czech Republic); Vysoka Skola 
Zemedelska, Prague (Czech Republic); International Atomic En- 
ergy Agency, Vienna (Austria); Commission of the European 
Communities, Ispra (Italy). Environment Inst.; Czech Ecological 
inst., Prague (Czech Republic); Academy of Sciences of Czech 
Republic, Brno (Czech Republic). Inst. of Analytical Chemistry; 
Czech Hydrometeorological Inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikaini Ustav. 31 Jan 
1994. (CONF-930954-—: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OST!; NTIS (US Sales Only); INIS. 

Short communication. TUNA/x-ray fluorescence analysis; CAL- 
CIUM; COPPER; INTERLABORATORY COMPARISONS; IRON; 
POTASSIUM; TUNA; ZINC 


15942 (INIS-mf—13811, pp. 72) The accumulation and distri- 
bution of heavy trace metals in some localized marine 
species. Yusof, A.M. (Universiti Teknologi Malaysia, Johor Bahru 
(Malaysia). Department of Chemistry); Rahmen, N.A.; Wood, 
A.K.H. J.M. Marci Spectroscopic Society, Prague (Czech Republic); 
Vysoka Skola Zemedelska, Prague (Czech Republic); International 
Atomic Energy Agency, Vienna (Austria); Commission of the Euro- 
pean Communities, Ispra (Italy). Environment Inst.; Czech 
Ecological Inst., Prague (Czech Republic); Academy of Sciences of 
Czech Republic, Brno (Czech Republic). Inst. of Analytical Chem- 
istry; Czech Hydrometeorological Inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikaini Ustav. 31 Jan 
1994. (CONF-930954-: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 


DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CLAMS/absorption spectroscopy; CLAMS/ 
neutron activation analysis; MUSSELS/absorption spectroscopy; 
MUSSELS/neutron activation analysis; PRAWNS/absorption spec- 


troscopy; PRAWNS/neutron activation analysis; ANTIMONY; 
ARSENIC; CADMIUM; CHROMIUM; CLAMS; COBALT; COPPER; 
LEAD; MERCURY; MUSSELS; PRAWNS; ZINC 


15943 (INIS-mf-13811, pp. 73) Some improvements in the 
quality of NAA procedures and the reliability of the results. 
Byrne, A.R. (institut Jozef Stefan, Ljubljana (Yugoslavia)). J.M. 
Marci Spectroscopic Society, Prague (Czech Republic); Vysoka 
Skola Zemedelska, Prague (Czech Republic); International Atomic 
Energy Agency, Vienna (Austria); Commission of the European 
Communities, Ispra (Italy). Environment Inst.; Czech Ecological 
Inst., Prague (Czech Republic); Academy of Sciences of Czech 
Republic, Brno (Czech Republic). Inst. of Analytical Chemistry; 
Czech Hydrometeorological Inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikalni Ustav. 31 Jan 
1994. (CONF-930954-: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. NEUTRON ACTIVATION ANALYSIS/ 
reliability; ACCURACY; CHEMICAL REACTION YIELD; RELIABIL- 
ITY; TRACER TECHNIQUES 


15944 (INIS-mf-13811, pp. 74-75) Radiochemical neutron 
activation analysis (RNAA) as compared to inductively coupled 
plasma mass-spectrometry (ICP-MS) for the analysis of normal 
human serum. Dams, R. (Ghent Rijksuniversiteit (Belgium)). J.M. 
Marci Spectroscopic Society, Prague (Czech Republic); Vysoka 
Skola Zemedelska, Prague (Czech Republic); International Atomic 
Energy Agency, Vienna (Austria); Commission of the European 
Communities, Ispra (Italy). Environment Inst.; Czech Ecological 
Inst., Prague (Czech Republic); Academy of Sciences of Czech 
Republic, Brno (Czech Republic). Inst. of Analytical Chemistry; 
Czech Hydrometeorological Inst., Prague (Czech Republic); 
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Karlova Univ., Prague (Czech Republic). Biofyzikalni Ustav. 31 Jan 
1994. (CONF-920954-: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. BLOOD SERUM/mass_ spectroscopy; 
BLOOD SERUM/neutron activation analysis; COMPARATIVE 
EVALUATIONS; MAN; TRACE AMOUNTS 


15945 (INIS-mf-13811, pp. 76-77) IRMM-international Mee- 
surement and Evaluation Programme (IMEP): IMEP-3: Trace 
elements in a synthetic and a natural water. Lamberty, A. (Com- 
mission of the European Communities, Geel (Commission of the 
European Communities (CEC)). Institute for Reference Materials 
and Measurements); Bievre, P. de; Goetz, A.; Lapitajs, G.; Nevel, 
L. van; Moody, J.R. J.M. Marci Spectroscopic Society, Prague 
(Czech Republic); Vysoka Skola Zemedelska, Prague (Czech Re- 
public); International Atomic Energy Agency, Vienna (Austria); 
Commission of the European Communities, Ispra (Italy). Environ- 
ment Inst.; Czech Ecological Inst., Prague (Czech Republic); 
Academy of Sciences of Czech Republic, Brno (Czech Republic). 
Inst. of Analytical Chemistry; Czech Hydrometeorological Inst., 
Prague (Czech Republic); Karlova Univ., Prague (Czech Republic). 
Biofyzikalni Ustav. 31 Jan 1994. (CONF-930954—: International 
conference on nuclear analytical methods in life sciences, Prague 
(Czech Republic), 13-17 Sep 1993). In Abstracts from the interna- 
tional conference on nuclear analytical methods in the life 
sciences. 210p. Order Number DE94621923. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. WATER/isotope dilution; CADMIUM; IN- 
TERLABORATORY COMPARISONS; MASS SPECTROSCOPY; 
TRACE AMOUNTS; WATER 


15946 (INIS-mf-13811, pp. 78-79) Comparative study of 
methods for determining lanthanide elements in biological 
materials by using NAA, HPLC post-column reaction, and ICP- 
MS. Chiba, M. (Juntendo Univ., Tokyo (Japan). School of 
Medicine); Shinohara, A.; Inaba, Y.; Saiki, M. J.M. Marci Spectro- 
scopic Society, Prague (Czech Republic); Vysoka Skola 
Zemedelska, Prague (Czech Republic); International Atomic En- 
ergy Agency, Vienna (Austria); Commission of the European 
Communities, Ispra (Italy). Environment Inst.; Czech Ecological 
Inst., Prague (Czech Republic); Academy of Sciences of Czech 
Republic, Brno (Czech Republic). Inst. of Analytical Chemistry; 
Czech Hydrometeorological Inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikalni Ustav. 31 Jan 
1994. (CONF-930954-: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. RARE EARTHS/neutron activation 
analysis; COMPARATIVE EVALUATIONS; LIQUID COLUMN 
CHROMATOGRAPHY; LIVER; MASS SPECTROSCOPY; MICE 


15947 (INIS-mf-13811, pp. 80-81) Intercomparison of 
techniques available at INETI in the analysis of two IAEA can- 
didate research materials. Freitas, M.C. (Instituto Nacional de 
Engeharia e Tecnologia Industrial, Sacavem (Portugal)); Almeida, 
C.; Alves, L.C.; Araujo, M.F.; Gouveia, M.A.; Reis, M.A.; Afonas, 
M.H.; Barreiros, M.A.; Seabra e Barros, J.; Bordalo Costa, M. J.M. 
Marci Spectroscopic Society, Prague (Czech Republic); Vysoka 
Skola Zemedelska, Prague (Czech Republic); International Atomic 
Energy Agency, Vienna (Austria); Commission of the European 
Communities, Ispra (Italy). Environment Inst.; Czech Ecological 
Inst., Prague (Czech Republic); Academy of Sciences of Czech 
Republic, Brno (Czech Republic). Inst. of Analytical Chemistry; 
Czech Hydrometeorological inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikaini Ustav. 31 Jan 
1994. (CONF-930954—: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 





Short communication. LICHENS/neutron activation analysis; 
LICHENS/pixe analysis; LICHENS/x-ray fluorescence analysis; 
MULTI-ELEMENT ANALYSIS/interlaboratory comparisons; AB- 


SORPTION SPECTROSCOPY; CALIBRATION STANDARDS; 
LICHENS 


15948 (INIS-mf-13811, pp. 82-83) Use of a robotic sample 
changer in certification of several biological reference materi- 
als by INAA. Becker, D.A. (National Institute of Standards and 
Technology, Gaithersburg, MD (United States)). J.M. Marci Spec- 
troscopic Society, Prague (Czech Republic); Vysoka Skola 
Zemedelska, Prague (Czech Republic); International Atomic En- 
ergy Agency, Vienna (Austria); Commission of the European 
Communities, Ispra (Italy). Environment Inst.; Czech Ecological 
Inst., Prague (Czech Republic); Academy of Sciences of Czech 
Republic, Brno (Czech Republic). Inst. of Analytical Chemistry; 
Czech Hydrometeorological inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikalni Ustav. 31 Jan 
1994. (CONF-930954—: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. NEUTRON ACTIVATION ANALYSIS/ 
sample changers; SAMPLE CHANGERS/neutron activation analy- 
sis; BIOLOGICAL MATERIALS; CALIBRATION STANDARDS; 
ELEMENTS; ROBOTS; TRACE AMOUNTS 


15949 (INIS-mf—-13811, pp. 84) Accurate determination of 
cobalt traces in several biological reference materials. Dy- 
bezynski, R. (institute of Nuclear Chemistry and Technology, 
Warsaw (Poland)); Danko, B. J.M. Marci Spectroscopic Society, 
Prague (Czech Republic); Vysoka Skola Zemedelska, Prague 
(Czech Republic); International Atomic Energy Agency, Vienna 
(Austria); Commission of the European Communities, Ispra (Italy). 
Environment Inst.; Czech Ecological Inst., Prague (Czech Repub- 
lic); Academy of Sciences of Czech Republic, Brno (Czech 
Republic). Inst. of Analytical Chemistry; Czech Hydrometeorological 
Inst., Prague (Czech Republic); Karlova Univ., Prague (Czech 
Republic). Biofyzikaini Ustav. 31 Jan 1994. (CONF-930954-—: Inter- 
national conference on nuclear analytical methods in life sciences, 
Prague (Czech Republic), 13-17 Sep 1993). In Abstracts from the 
international conference on nuclear analytical methods in the life 
sciences. 210p. Order Number DE94621923. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. CALIBRATION STANDARDS/neutron acti- 
vation analysis; COBALT/neutron activation analysis; ACCURACY; 
BIOLOGICAL MATERIALS; COBALT; EXTRACTION CHRO- 
MATOGRAPHY; ION EXCHANGE CHROMATOGRAPHY; TRACE 
AMOUNTS 


15950 (INIS-mf-13811, pp. 85-86) SUM and MEAN: Stan- 
dard programs for activation analysis. Lindstrom, R.M. (National 
Institute of Standards and Technology, Gaithersburg, MD (United 
States). Inorganic Analytical Research Division). J.M. Marci Spec- 
troscopic Society, Prague (Czech Republic); Vysoka Skola 
Zemedelska, Prague (Czech Republic); International Atomic En- 
ergy Agency, Vienna (Austria); Commission of the European 
Communities, Ispra (Italy). Environment Inst.; Czech Ecological 
inst., Prague (Czech Republic); Academy of Sciences of Czech 
Republic, Brno (Czech Republic). Inst. of Analytical Chemistry; 
Czech Hydrometeorological Inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikalni Ustav. 31 Jan 
1994. (CONF-930954—: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. M CODES/activation analysis; S CODES/ 
activation analysis; ALGORITHMS; DATA PROCESSING; GAMMA 
SPECTRA; GAMMA SPECTROSCOPY 


15951 (INIS-mf—13811, pp. 87-88) NAA method for the certi- 
fication of eight trace elements in a plankton reference 
material. Grimanis, A.P. (National Research Centre for the Physi- 
cal Sciences Democritos, Athens (Greece)); Vassilaki-Grimani, M. 
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J.M. Marci Spectroscopic Society, Prague (Czech Republic); 
Vysoka Skola Zemedelska, Prague (Czech Republic); International 
Atomic Energy Agency, Vienna (Austria); Commission of the Euro- 
pean Communities, Ispra (Italy). Environment Inst.; Czech 
Ecological Inst., Prague (Czech Republic); Academy of Sciences of 
Czech Republic, Brno (Czech Republic). Inst. of Analytical Chem- 
istry; Czech Hydrometeorological Inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikaini Ustav. 31 Jan 
1994. (CONF-930954-—: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. PLANKTON/neutron activation analysis; 
ARSENIC; CALIBRATION STANDARDS; CHROMIUM; COBALT; 
COPPER; MANGANESE; MERCURY; PLANKTON; SELENIUM: 
TRACE AMOUNTS; ZINC 


15952 (INIS-mf—13811, pp. 89) Application of short lived ra- 
dionuclides in neutron activation analysis of biological and 
environmental samples. Grass, F.; Bichler, M.; Dorner, J.; 
Holzner, H.; Ritschel, A. J.M. Marci Spectroscopic Society, Prague 
(Czech Republic); Vysoka Skola Zemedelska, Prague (Czech Re- 
public); International Atomic Energy Agency, Vienna (Austria); 
Commission of the European Communities, Ispra (Italy). Environ- 
ment Inst.; Czech Ecological Inst., Prague (Czech Republic); 
Academy of Sciences of Czech Republic, Brno (Czech Republic). 
Inst. of Analytical Chemistry; Czech Hydrometeorological Inst., 
Prague (Czech Republic); Karlova Univ., Prague (Czech Republic). 
Biofyzikalni Ustav. 31 Jan 1994. (CONF-930954—: International 
conference on nuclear analytical methods in life sciences, Prague 
(Czech Republic), 13-17 Sep 1993). In Abstracts from the interna- 
tional conference on nuclear analytical methods in the life 
sciences. 210p. Order Number DE94621923. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. BIOLOGICAL MATERIALS/neutron activa- 
tion analysis; ENVIRONMENTAL MATERIALS/neutron activation 
analysis; SECONDS LIVING RADIOISOTOPES 


15953 (INIS-mf-13811, pp. 90) Use of kp-NAA in the life 
sciences. Corte, F. de (Ghent Rijksuniversiteit (Belgium)); Freitas, 
M.C.; Xilei, Lin; Simonits, A. J.M. Marci Spectroscopic Society, 
Prague (Czech Republic); Vysoka Skola Zemedelska, Prague 
(Czech Republic); International Atomic Energy Agency, Vienna 
(Austria); Commission of the European Communities, Ispra (Italy). 
Environment Inst.; Czech Ecological Inst., Prague (Czech Repub- 
lic); Academy of Sciences of Czech Republic, Brno (Czech 
Republic). Inst. of Analytical Chemistry; Czech Hydrometeorological 
Inst., Prague (Czech Republic); Karlova Univ., Prague (Czech 
Republic). Biofyzikaini Ustav. 31 Jan 1994. (CONF-930954-: Inter- 
national conference on nuclear analytical methods in life sciences, 
Prague (Czech Republic), 13-17 Sep 1993). In Abstracts from the 
international conference on nuclear analytical methods in the life 
sciences. 210p. Order Number DE94621923. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. NEUTRON ACTIVATION ANALYSIS; 
BLOOD SERUM; COAL; FLY ASH; LEAVES; LICHENS; MULTI- 
ELEMENT ANALYSIS; RARE EARTHS 


15954 (INIS-mf—13811, pp. 91-92) Neutron activation analy- 
sis for the determination of trace elements in biological 
materials. Versieck, J. (University Hospital, Ghent (Belgium). De- 
partment of Internal Medicine). J.M. Marci Spectroscopic Society, 
Prague (Czech Republic); Vysoka Skola Zemedelska, Prague 
(Czech Republic); International Atomic Energy Agency, Vienna 
(Austria); Commission of the European Communities, Ispra (italy). 
Environment Inst.; Czech Ecological Inst., Prague (Czech Repub- 
lic); Academy of Sciences of Czech Republic, Brno (Czech 
Republic). inst. of Analytical Chemistry; Czech Hydrometeorological 
Inst., Prague (Czech Republic); Karlova Univ., Prague (Czech 
Republic). Biofyzikaini Ustav. 31 Jan 1994. (CONF-930954—: Inter- 
national conference on nuclear analytical methods in life sciences, 
Prague (Czech Republic), 13-17 Sep 1993). In Abstracts from the 
international conference on nuclear analytical methods in the life 
sciences. 210p. Order Number DE94621923. Source: OSTI; NTIS 
(US Sales Only); INIS. 
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Short communication. BIOLOGICAL MATERIALS/neutron activa- 
tion analysis; ELEMENTS; MAN; TRACE AMOUNTS 


15955 (INIS-mf-13811, pp. 93-94) Doppler broadening as a 
supplementary tool for analytical utilization of high resolution 
prompt gamme-ray spectroscopy. Pospisil, S. (Ceske Vysoke 
Uceni Technicke, Prague (Czech Republic). Fakulta Jaderna a 
Fysikaine Inzenyrska); Vobecky, M. J.M. Marci Spectroscopic Soci- 
ety, Prague (Czech Republic); Vysoka Skola Zemedelska, Prague 
(Czech Republic); International Atomic Energy Agency, Vienna 
(Austria); Commission of the European Communities, Ispra (italy). 
Environment inst.; Czech Ecological Inst., Prague (Czech Repub- 
lic); Academy of Sciences of Czech Republic, Brno (Czech 
Republic). Inst. of Analytical Chemistry; Czech Hydrometeorological 
Inst., Prague (Czech Republic); Karlova Univ., Prague (Czech 
Republic). Biofyzikaini Ustav. 31 Jan 1994. (CONF-930954—: Inter- 
national conference on nuclear analytical methods in life sciences, 
Prague (Czech Republic), 13-17 Sep 1993). In Abstracts from the 
international conference on nuclear analytical methods in the life 
sciences. 210p. Order Number DE94621923. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. GAMMA SPECTROSCOPY/qualitative 
chemical analysis; DOPPLER BROADENING; FAST NEUTRONS; 
INTERFERING ELEMENTS; NEUTRON REACTIONS; NUCLEAR 
REACTION ANALYSIS; PROMPT GAMMA RADIATION; PROTON 
REACTIONS 


15956 (INIS-mf—13811, pp. 95-96) PIGE studies on fluorine 
in Polish clays and kaolins (technological and environmental 
approach). Urban, J. (institute of Nuclear Physics, Cracow 
(Poland)); Wyszominski, P. J.M. Marci Spectroscopic Society, 


Prague (Czech Republic); Vysoka Skola Zemedelska, Prague 
(Czech Republic); International Atomic Energy Agency, Vienna 
(Austria); Commission of the European Communities, Ispra (Italy). 
Environment inst.; Czech Ecological Inst., Prague (Czech Repub- 
lic); Academy of Sciences of Czech Republic, Brno (Czech 
Republic). Inst. of Analytical Chemistry; Czech Hydrometeorological 


Inst., Prague (Czech Republic); Karlova Univ., Prague (Czech 
Republic). Biofyzikaini Ustav. 31 Jan 1994. (CONF-930954—: Inter- 
national conference on nuclear analytical methods in life sciences, 
Prague (Czech Republic), 13-17 Sep 1993). In Abstracts from the 
international conference on nuclear analytical methods in the life 
sciences. 210p. Order Number DE94621923. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. FLUORINE/nuclear reaction analysis; 
KAOLIN/nuclear reaction analysis; CLAYS; FLUORINE; KAOLIN; 
PROMPT GAMMA RADIATION; PROTON REACTIONS 


15957 (INIS-mf-13811, pp. 97-98) The radioanalytical labo- 
ratory at Pelindaba: Applications for environmental and health 
monitoring. Fouche, M.J. (Atomic Energy Corp. of South Africa 
Ltd., Pretoria (South Africa)). J.M. Marci Spectroscopic Society, 
Prague (Czech Republic); Vysoka Skola Zemedelska, Prague 
(Czech Republic); International Atomic Energy Agency, Vienna 
(Austria); Commission of the European Communities, Ispra (Italy). 
Environment inst.; Czech Ecological Inst., Prague (Czech Repub- 
lic); Academy of Sciences of Czech Republic, Brno (Czech 
Republic). Inst. of Analytical Chemistry; Czech Hydrometeorological 
Inst., Prague (Czech Republic); Karlova Univ., Prague (Czech 
Republic). Biofyzikaini Ustav. 31 Jan 1994. (CONF-930954—: Inter- 
national conference on nuclear analytical methods in life sciences, 
Prague (Czech Republic), 13-17 Sep 1993). In Abstracts from the 
international conference on nuclear analytical methods in the life 
sciences. 210p. Order Number DE94621923. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. FLUORINE/neutron activation analysis; 
RADIUM/alpha spectroscopy; URANIUM/neutron activation analy- 
sis; VITAMINS/neutron activation analysis; FLUORINE; RADIUM; 
URANIUM; URINE; VITAMINS 


15958 (INIS-mf-13811, pp. 99-100) The application of re- 
versed phase chromatography for the neutron activation 
analysis of cobalt. Subramanian, S. (interuniversitair Reactor 
Inst., Delft (Netherlands)); Woittiez, J.R.W. J.M. Marci Spectro- 
scopic Society, Prague (Czech Republic); Vysoka Skola 
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Zemedelska, Prague (Czech Republic); International Atomic En- 
ergy Agency, Vienna (Austria); Commission of the European 
Communities, Ispra (Italy). Environment Inst.; Czech Ecological 
Inst., Prague (Czech Republic); Academy of Sciences of Czech 
Republic, Brno (Czech Republic). Inst. of Analytical Chemistry; 
Czech Hydrometeorological Inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikalni Ustav. 31 Jan 
1994. (CONF-930954—: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. COBALT/neutron activation analysis; BIO- 
LOGICAL MATERIALS; CALIBRATION STANDARDS; COBALT; 
LEAVES; LIQUID COLUMN CHROMATOGRAPHY; LIVER 


15959 (INIS-mf-13811, pp. 101-102) Determination of alu- 
minum and phosphorus in biological materials by reactor 
activation analysis using germanium as integral flux monitor 
and comparator. Furnari, J.C. (Comision Nacional de Energia 
Atomica, Buenos Aires (Argentina)); Cohen, |.M. J.M. Marci Spec- 
troscopic Society, Prague (Czech Republic); Vysoka Skola 
Zemedelska, Prague (Czech Republic); International Atomic En- 
ergy Agency, Vienna (Austria); Commission of the European 
Communities, Ispra (Italy). Environment Inst.; Czech Ecological 
Inst., Prague (Czech Republic); Academy of Sciences of Czech 
Republic, Brno (Czech Republic). Inst. of Analytical Chemistry; 
Czech Hydrometeorological Inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikaini Ustav. 31 Jan 
1994. (CONF-930954—: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ALUMINIUM/neutron activation analysis; 
BIOLOGICAL MATERIALS/neutron activation analysis; PHOSPHO- 
RUS/neutron activation analysis; ALUMINIUM; GERMANIUM; 
NEUTRON REACTIONS; PHOSPHORUS 


15960 (INIS-mf—13811, pp. 103-104) Use of 1°'Pt radiotracer 
for the development of enrichment procedures to detect 
natural levels of platinum in biological and environmental ma- 
terials. Parent, M. (Ghent Rijksuniversiteit (Belgium). Inst. voor 
Kernwetenschappen); Cornelis, R.; Strijckmans, K.; Dams, R.; Alt, 
F. J.M. Marci Spectroscopic Society, Prague (Czech Republic); 
Vysoka Skola Zemedelska, Prague (Czech Republic); International 
Atomic Energy Agency, Vienna (Austria); Commission of the Euro- 
pean Communities, Ispra (Italy). Environment Inst.; Czech 
Ecological Inst., Prague (Czech Republic); Academy of Sciences of 
Czech Republic, Brno (Czech Republic). Inst. of Analytical Chem- 
istry; Czech Hydrometeorological Inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikaini Ustav. 31 Jan 
1994. (CONF-930954—: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. BIOLOGICAL MATERIALS/piatinum; EN- 
VIRONMENTAL MATERIALS/platinum; PLATINUM/sotope dilution; 
PLATINUM; PLATINUM 191 


15961 (INIS-mf-13811, pp. 106) Applications of PIXE in the 
lite sciences. Szoekefalvi-Nagy, Z. (Hungarian Academy of Sci- 
ences, Budapest (Hungary). Central Research Inst. for Physics). 
J.M. Marci Spectroscopic Society, Prague (Czech Republic); 
Vysoka Skola Zemedelska, Prague (Czech Republic); International 
Atomic Energy Agency, Vienna (Austria); Commission of the Euro- 
pean Communities, Ispra (Italy). Environment Inst.; Czech 
Ecological Inst., Prague (Czech Republic); Academy of Sciences of 
Czech Republic, Brno (Czech Republic). Inst. of Analytical Chem- 
istry; Czech Hydrometeorological Inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikaini Ustav. 31 Jan 
1994. (CONF-930954—: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). in Abstracts from the international conference on nuclear 





analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. BIOLOGICAL MATERIALS/pixe analysis; 
ENVIRONMENTAL MATERIALS/pixe analysis; PIXE ANALYSIS; 
TRACE AMOUNTS 


15962 (INIS-mf—13811, pp. 107) Comparison of absolute 
and comparative analysis in determining the distribution of 
trace elements in heart using PIXE. Beach, A.C. (Surrey Univ., 
Guildford (United Kingdom). Dept. of Physics); Spyrou, N.M. J.M. 
Marci Spectroscopic Society, Prague (Czech Republic); Vysoka 
Skola Zemedelska, Prague (Czech Republic); International Atomic 
Energy Agency, Vienna (Austria); Commission of the European 
Communities, Ispra (Italy). Environment Inst.; Czech Ecological 
Inst., Prague (Czech Republic); Academy of Sciences of Czech 
Republic, Brno (Czech Republic). Inst. of Analytical Chemistry; 
Czech Hydrometeorological inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikaini Ustav. 31 Jan 
1994. (CONF-930954—: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. HEART/pixe analysis; BIOLOGICAL MA- 
TERIALS; COMPARATIVE EVALUATIONS; ENVIRONMENTAL 
MATERIALS; HEART; SWINE; TRACE AMOUNTS 


15963 (INIS-mf-13811, pp. 108-109) Analysis of membrane 
filters and thick fly ash samples by PIXE. Havranek, V. (Institute 
of Nuclear Research, Rez (Czech Republic)); Hnatowicz, V.; Kvitek, 
J.; Obrusnik, |. J.M. Marci Spectroscopic Society, Prague (Czech 
Republic); Vysoka Skola Zemedelska, Prague (Czech Republic); 
International Atomic Energy Agency, Vienna (Austria); Commission 
of the European Communities, Ispra (italy). Environment Inst.; 
Czech Ecological Inst., Prague (Czech Republic); Academy of Sci- 
ences of Czech Republic, Brno (Czech Republic). Inst. of Analytical 
Chemistry; Czech Hydrometeorological Inst., Prague (Czech Re- 
public); Karlova Univ., Prague (Czech Republic). Biofyzikalni Ustav. 
31 Jan 1994. (CONF-930954-: International conference on nuclear 
analytical methods in life sciences, Prague (Czech Republic), 13- 
17 Sep 1993). In Abstracts from the international conference on 
nuclear analytical methods in the life sciences. 210p. Order Num- 
ber DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. AEROSOLS/pixe analysis; FLY ASH/pixe 
analysis; AEROSOLS; AIR FILTERS 


15964 


(INIS-mf—13811, pp. 110) Determination of optimal 
methodical version of neutron activation analysis. Naumov, 
A.P. (Rostovskij-na-Donu Gosudarstvennyj Univ., Rostov-na-Donu 


(Russian Federation). Nauchno-lssledovatel’skij Inst. Fiziki); 
Trukhov, A.V.; Vonsovich, S.V. J.M. Marci Spectroscopic Society, 
Prague (Czech Republic); Vysoka Skola Zemedelska, Prague 
(Czech Republic); International Atomic Energy Agency, Vienna 
(Austria); Commission of the European Communities, Ispra (Italy). 
Environment Inst.; Czech Ecological Inst., Prague (Czech Repub- 
lic); Academy of Sciences of Czech Republic, Brno (Czech 
Republic). Inst. of Analytical Chemistry; Czech Hydrometeorological 
Inst., Prague (Czech Republic); Karlova Univ., Prague (Czech 
Republic). Biofyzikalni Ustav. 31 Jan 1994. (CONF-930954—: Inter- 
national conference on nuclear analytical methods in life sciences, 
Prague (Czech Republic), 13-17 Sep 1993). In Abstracts from the 
international conference on nuclear analytical methods in the life 
sciences. 210p. Order Number DE94621923. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. NEUTRON ACTIVATION ANALYSIS/ 
optimization; DATA PROCESSING; ENVIRONMENTAL MATERI- 
ALS; OPTIMIZATION 


15965 (INIS-mf-13811, pp. 111-112) Interlaboratory analysis 
of IRM NSC-21 compost Vitahum. Mader, P. (Vysoka Skola 
Zemedelska, Prague (Czech Republic)); Szakova, J.; Kucera, J. 
J.M. Marci Spectroscopic Society, Prague (Czech Republic); 
Vysoka Skola Zemedelska, Prague (Czech Republic); international 
Atomic Energy Agency, Vienna (Austria); Commission of the Euro- 
pean Communities, Ispra (Italy). Environment Inst.; Czech 
Ecological Inst., Prague (Czech Republic); Academy of Sciences of 


40 CHEMISTRY 
4001 Analytical and Separations Chemistry 


Czech Republic, Brno (Czech Republic). Inst. of Analytical Chem- 
istry; Czech Hydrometeorological Inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikalni Ustav. 31 Jan 
1994. (CONF-930954-: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. COMPOST/neutron activation analysis; 
ABSORPTION SPECTROSCOPY; COMPOST; INTERLABORA- 
TORY COMPARISONS 


15966 (INIS-mf—13811, pp. 113) IRMM reference materials 
tor kp activation analysis. Ingelbrecht, C. (institute of Reference 
Materials and Measurements, Geel (Belgium)); Peetermans, F.; 
Corte, F. de. J.M. Marci Spectroscopic Society, Prague (Czech Re- 
public); Vysoka Skola Zemedelska, Prague (Czech Republic); 
International Atomic Energy Agency, Vienna (Austria); Commission 
of the European Communities, Ispra (Italy). Environment Inst.; 
Czech Ecological Inst., Prague (Czech Republic); Academy of Sci- 
ences of Czech Republic, Brno (Czech Republic). Inst. of Analytical 
Chemistry; Czech Hydrometeorological Inst., Prague (Czech Re- 
public); Karlova Univ., Prague (Czech Republic). Biofyzikaini Ustav. 
31 Jan 1994. (CONF-930954—: International conference on nuclear 
analytical methods in life sciences, Prague (Czech Republic), 13- 
17 Sep 1993). In Abstracts from the international conference on 
nuclear analytical methods in the life sciences. 210p. Order Num- 
ber DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. CALIBRATION STANDARDS/neutron acti- 
vation analysis; GOLD ADDITIONS; NEUTRON DOSIMETRY 


15967 (INIS-mf-13811, pp. 114) True-coincidence correc- 
tion when using an LEPD for the determination of the 
lanthanides in the environment via kp-based INAA. Freitas, M.C. 
(Instituto Nacional de Engenharia e Tecnologia industrial, Sacavem 
(Portugal). Departemento de Energia e Engenharia Nucleares); 
Corte, F. de. J.M. Marci Spectroscopic Society, Prague (Czech Re- 
public); Vysoka Skola Zemedelska, Prague (Czech Republic); 
International Atomic Energy Agency, Vienna (Austria); Commission 
of the European Communities, Ispra (italy). Environment Inst.; 
Czech Ecological Inst., Prague (Czech Republic); Academy of Sci- 
ences of Czech Republic, Brno (Czech Republic). Inst. of Analytical 
Chemistry; Czech Hydrometeorological Inst., Prague (Czech Re- 
public); Karlova Univ., Prague (Czech Republic). Biofyzikaini Ustav. 
31 Jan 1994. (CONF-930954—: International conference on nuclear 
analytical methods in life sciences, Prague (Czech Republic), 13- 
17 Sep 1993). In Abstracts from the international conference on 
nuclear analytical methods in the life sciences. 210p. Order Num- 
ber DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. RARE EARTHS/neutron activation analy- 
sis; COINCIDENCE METHODS; CORRECTIONS; GAMMA 
DETECTION; LEAVES; LICHENS 


15968 (INIS-mf-13811, pp. 117) A preliminary study of ele- 
mental bioaccumulation on Pseudevernia Furfuracea thalli 
exposed in urban and rural sites. Caniglia, G. (Padua Univ. 
(Italy)); Laveder, C.; Zocca, C.; Zorer, R.; Calliari, |. J.M. Marci 
Spectroscopic Society, Prague (Czech Republic); Vysoka Skola 
Zemedelska, Prague (Czech Republic); International Atomic En- 
ergy Agency, Vienna (Austria); Commission of the European 
Communities, Ispra (Italy). Environment Inst.; Czech Ecological 
Inst., Prague (Czech Republic); Academy of Sciences of Czech 
Republic, Brno (Czech Republic). Inst. of Analytical Chemistry; 
Czech Hydrometeorological Inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikaini Ustav. 31 Jan 
1994. (CONF-930954-: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. AIR POLLUTION MONITORING/x-ray 
fluorescence analysis; LICHENS/x-ray fluorescence analysis; CAL- 
CIUM; CHROMIUM; IRON; LEAD; LICHENS; SULFUR 
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15969 (INIS-mf-13811, pp. 118-119) Heavy metals in 
Parmelia sulcata and Inula viscosa collected in the neighbour- 
hood of a coal-fired power station. Freitas, M.C. (Instituto 
Nacional de Engenharia e Tecnologia Industrial, Sacavem (Portu- 
gal). Departemento de Energia e Engenharia Nucleares). J.M. 
Marci Spectroscopic Society, Prague (Czech Republic); Vysoka 
Skola Zemedelska, Prague (Czech Republic); International Atomic 
Energy Agency, Vienna (Austria); Commission of the European 
Communities, Ispra (Italy). Environment Inst.; Czech Ecological 
Inst., Prague (Czech Republic); Academy of Sciences of Czech 
Republic, Brno (Czech Republic). Inst. of Analytical Chemistry; 
Czech Hydrometeorological Inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikaini Ustav. 31 Jan 
1994. (CONF-930954—: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. AIR POLLUTION MONITORING/neutron 
activation analysis; LICHENS/neutron activation analysis; COAL; 
FOSSIL-FUEL POWER PLANTS; LICHENS; METALS 


15970 (INIS-mf-13811, pp. 120-121) Rb and Cs in spruce 
needles: levels, biodynamics and transfer factors. Tobler, L. 
(Paul Scherrer Inst. (PSI), Villigen (Switzerland)); Furrer, V.; Wyt- 
tenbach, A. J.M. Marci Spectroscopic Society, Prague (Czech 
Republic); Vysoka Skola Zemedelska, Prague (Czech Republic); 
International Atomic Energy Agency, Vienna (Austria); Commission 
of the European Communities, Ispra (Italy). Environment Inst.; 
Czech Ecological Inst., Prague (Czech Republic); Academy of Sci- 
ences of Czech Republic, Brno (Czech Republic). Inst. of Analytical 
Chemistry; Czech Hydrometeorological Inst., Prague (Czech Re- 
public); Karlova Univ., Prague (Czech Republic). Biofyzikaini Ustav. 
31 Jan 1994. (CONF-930954-: International conference on nuclear 
analytical methods in life sciences, Prague (Czech Republic), 13- 
17 Sep 1993). In Abstracts from the international conference on 
nuclear analytical methods in the life sciences. 210p. Order Num- 
ber DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CESIUM/neutron activation analysis; RU- 
BIDIUM/neutron activation analysis; SPRUCES/neutron activation 
analysis; CESIUM; RUBIDIUM; SPRUCES 


15971 (INIS-mf-13811, pp. 122-123) Determination by INAA 
of essential and toxic elements in soil (S-SP, S-VM and S-MS 
reference materials). Pantelica, A. (Central Inst. of Physics, 
Bucharest (Romania). Inst. of Physics and Nuclear Engineering); 
Salagean, M. J.M. Marci Spectroscopic Society, Prague (Czech 
Republic); Vysoka Skola Zemedelska, Prague (Czech Republic); 
International Atomic Energy Agency, Vienna (Austria); Commission 
of the European Communities, Ispra (italy). Environment Inst.; 
Czech Ecological Inst., Prague (Czech Republic); Academy of Sci- 
ences of Czech Republic, Brno (Czech Republic). Inst. of Analytical 
Chemistry; Czech Hydrometeorological Inst., Prague (Czech Re- 
public); Karlova Univ., Prague (Czech Republic). Biofyzikaini Ustav. 
31 Jan 1994. (CONF-930954-: International conference on nuclear 
analytical methods in life sciences, Prague (Czech Republic), 13- 
17 Sep 1993). In Abstracts from the international conference on 
nuclear analytical methods in the life sciences. 210p. Order Num- 
ber DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. SOILS/neutron activation analysis; CALI- 
BRATION STANDARDS; CONCENTRATION RATIO; ELEMENTS; 
INTERLABORATORY COMPARISONS; SOILS; TOXICITY 


15972 (INIS-mf-13811, pp. 124) Minor and trace elements 
in milk determined by neutron activation analysis. Pantelica, A. 
(Central Inst. of Physics, Bucharest (Romania). Inst. of Physics 
and Nuclear Engineering); Salagean, M. J.M. Marci Spectroscopic 
Society, Prague (Czech Republic); Vysoka Skola Zemedelska, 
Prague (Czech Republic); International Atomic Energy Agency, Vi- 
enna (Austria); Commission of the European Communities, Ispra 
(Italy). Environment Inst.; Czech Ecological Inst., Prague (Czech 
Republic); Academy of Sciences of Czech Republic, Brno (Czech 
Republic). Inst. of Analytical Chemistry; Czech Hydrometeorological 
Inst., Prague (Czech Republic); Karlova Univ., Prague (Czech 
Republic). Biofyzikaini Ustav. 31 Jan 1994. (CONF-930954—: Inter- 
national conference on nuclear analytical methods in life sciences, 
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Prague (Czech Republic), 13-17 Sep 1993). In Abstracts from the 
international conference on nuclear analytical methods in the life 
sciences. 210p. Order Number DE94621923. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. MILK/neutron activation analysis; MILK; 
MULTI-ELEMENT ANALYSIS; TRACE AMOUNTS 


15973 (INIS-mf-13811, pp. 125) Determination of certain 
trace elements in camel’s milk by neutron activation analysis. 
Bejey, Al-Mabrook M. (Tajoura Nuclear Research Centre, Tripoli 
(Libya)); Markus, W.M.; Etwir, R.H. J.M. Marci Spectroscopic Soci- 
ety, Prague (Czech Republic); Vysoka Skola Zemedelska, Prague 
(Czech Republic); International Atomic Energy Agency, Vienna 
(Austria); Commission of the European Communities, Ispra (Italy). 
Environment Inst.; Czech Ecological Inst., Prague (Czech Repub- 
lic); Academy of Sciences of Czech Republic, Brno (Czech 
Republic). Inst. of Analytical Chemistry; Czech Hydrometeorological 
Inst., Prague (Czech Republic); Karlova Univ., Prague (Czech 
Republic). Biofyzikalni Ustav. 31 Jan 1994. (CONF-930954-: Inter- 
national conference on nuclear analytical methods in life sciences, 
Prague (Czech Republic), 13-17 Sep 1993). In Abstracts from the 
international conference on nuclear analytical methods in the life 
sciences. 210p. Order Number DE94621923. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. MilLK/neutron activation analysis; 
CAMELS; MILK; MULTI-ELEMENT ANALYSIS; TRACE AMOUNTS 


15974 (INIS-mf-13811, pp. 126-127) Determination of lead 
in different plants at Tripoli city by PIXE analysis method. Us- 
ama, M.El-Ghawi (Tajoura Nuclear Research Centre, Tripoli 
(Libya)). J.M. Marci Spectroscopic Society, Prague (Czech Repub- 
lic); Vysoka Skola Zemedelska, Prague (Czech Republic); 
International Atomic Energy Agency, Vienna (Austria); Commission 
of the European Communities, Ispra (Italy). Environment Inst.; 
Czech Ecological Inst., Prague (Czech Republic); Academy of Sci- 
ences of Czech Republic, Brno (Czech Republic). Inst. of Analytical 
Chemistry; Czech Hydrometeorological Inst., Prague (Czech Re- 
public); Karlova Univ., Prague (Czech Republic). Biofyzikalni Ustav. 
31 Jan 1994. (CONF-930954—: International conference on nuclear 
analytical methods in life sciences, Prague (Czech Republic), 13- 
17 Sep 1993). In Abstracts from the international conference on 
nuclear analytical methods in the life sciences. 210p. Order Num- 
ber DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. AIR POLLUTION MONITORING /pixe anal- 
ysis; LEAD/pixe analysis; LEAD; LEAVES; PLANTS; VEHICLES 


15975 (INIS-mf—13811, pp. 128) Study of trace elements im- 
balances in affective depression by PIXE. Durosinmi, M.A. (Ife 
Univ., lle-Ife (Nigeria)); Ojo, J.O.; Oluwole, A.F.; Akanle, O.A.; Spy- 
rou, N.M. J.M. Marci Spectroscopic Society, Prague (Czech 
Republic); Vysoka Skola Zemedelska, Prague (Czech Republic); 
International Atomic Energy Agency, Vienna (Austria); Commission 
of the European Communities, Ispra (Italy). Environment Inst.; 
Czech Ecological Inst., Prague (Czech Republic); Academy of Sci- 
ences of Czech Republic, Brno (Czech Republic). Inst. of Analytical 
Chemistry; Czech Hydrometeorological Inst., Prague (Czech Re- 
public); Karlova Univ., Prague (Czech Republic). Biofyzikalni Ustav. 
31 Jan 1994. (CONF-930954—: International conference on nuclear 
analytical methods in life sciences, Prague (Czech Republic), 13- 
17 Sep 1993). In Abstracts from the international conference on 
nuclear analytical methods in the life sciences. 210p. Order Num- 
ber DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. BLOOD/pixe analysis; BLOOD; MENTAL 
DISORDERS; PATIENTS; TRACE AMOUNTS 


15976 (INIS-mf—13811, pp. 129) Baseline levels of elemen- 
tal concentrations in whole blood erythrocytes and plasma of 
Nigerian subjects. Ojo, J.O. (Ife Univ.,  lle-Ife (Nigeria)); 
Durosinmi, M.A.; Oluwole, A.F.; Ogunsola, O.J.; Akanle, O.A.; Spy- 
rou, N.M. J.M. Marci Spectroscopic Society, Prague (Czech 
Republic); Vysoka Skola Zemedeiska, Prague (Czech Republic); 
International Atomic Energy Agency, Vienna (Austria); Commission 
of the European Communities, Ispra (Italy). Environment Inst.; 
Czech Ecological Inst., Prague (Czech Republic); Academy of Sci- 
ences of Czech Republic, Brno (Czech Republic). Inst. of Analytical 





Chemistry; Czech Hydrometeorological Inst., Prague (Czech Re- 
public); Karlova Univ., Prague (Czech Republic). Biofyzikaini Ustav. 
31 Jan 1994. (CONF-930954—: International conference on nuclear 
analytical methods in life sciences, Prague (Czech Republic), 13- 
17 Sep 1993). In Abstracts from the international conference on 
nuclear analytical methods in the life sciences. 210p. Order Num- 
ber DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. BLOOD PLASMA/absorption — spec- 
troscopy; BLOOD PLASMA/neutron activation analysis; BLOOD 
PLASMA/pixe analysis; ERYTHROCYTES/absorption spec- 
troscopy; ERYTHROCYTES/neutron activation _— analysis; 
ERYTHROCYTES/pixe analysis; CONCENTRATION RATIO; ELE- 
MENTS; ERYTHROCYTES; MAN; TRACE AMOUNTS 


15977 (INIS-mf—-13811, pp. 130) A comparative study of ele- 
mental composition of human breast milk and infant milk 
substitutes. Balogun, F.A. (Ife Univ., lle-lfe (Nigeria)); Owa, 1.0.; 
Akanle, O.A.; Spyrou, N.M. J.M. Marci Spectroscopic Society, 
Prague (Czech Republic); Vysoka Skola Zemedelska, Prague 
(Czech Republic); International Atomic Energy Agency, Vienna 
(Austria); Commission of the European Communities, Ispra (italy). 
Environment Inst.; Czech Ecological Inst., Prague (Czech Repub- 
lic); Academy of Sciences of Czech Republic, Brno (Czech 
Republic). Inst. of Analytical Chemistry; Czech Hydrometeorological 
Inst., Prague (Czech Republic); Karlova Univ., Prague (Czech 
Republic). Biofyzikaini Ustav. 31 Jan 1994. (CONF-930954—: Inter- 
national conference on nuclear analytical methods in life sciences, 
Prague (Czech Republic), 13-17 Sep 1993). In Abstracts from the 
international conference on nuclear analytical methods in the life 
sciences. 210p. Order Number DE94621923. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. MiLK/neutron activation analysis; MILK/ 
pixe analysis; CONCENTRATION RATIO; ELEMENTS; MAMMARY 
GLANDS; MILK; MILK PRODUCTS; TRACE AMOUNTS 


15978 (INIS-mf-13811, pp. 131-132) Determination of plat- 
inum by neutron activation analysis in nerve tissue from rats 
treated with cisplatin. Rietz, B. (Risoe National Lab., Roskilde 
(Denmark)); Heydorn, K.; Krarup-Hansen, A. J.M. Marci Spectro- 
scopic Society, Prague (Czech Republic); Vysoka Skola 
Zemedelska, Prague (Czech Republic); International Atomic En- 
ergy Agency, Vienna (Austria); Commission of the European 
Communities, Ispra (Italy). Environment Inst.; Czech Ecological 
Inst., Prague (Czech Republic); Academy of Sciences of Czech 
Republic, Brno (Czech Republic). inst. of Analytical Chemistry; 
Czech Hydrometeorological inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikalni Ustav. 31 Jan 
1994. (CONF-930954-: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. NERVE TISSUE/neutron activation analy- 
sis; PLATINUM/neutron activation analysis; ANTINEOPLASTIC 
DRUGS; CHEMOTHERAPY; PLATINUM; RATS 


15979 (INIS-mf-13811, pp. 133-134) Analyses of elemental 
absorption and excretion on mice bearing ascites tumor. Yuan- 
Yaw, W. (Qinghua University, Hsinchu, Taiwan (China). Institute of 
Nuclear Science); Chien Chung. J.M. Marci Spectroscopic Society, 
Prague (Czech Republic); Vysoka Skola Zemedelska, Prague 
(Czech Republic); International Atomic Energy Agency, Vienna 
(Austria); Commission of the European Communities, Ispra (Italy). 
Environment Inst.; Czech Ecological Inst., Prague (Czech Repub- 
lic); Academy of Sciences of Czech Republic, Brno (Czech 
Republic). Inst. of Analytical Chemistry; Czech Hydrometeorological 
Inst., Prague (Czech Republic); Karlova Univ., Prague (Czech 
Republic). Biofyzikalni Ustav. 31 Jan 1994. (CONF-930954—: inter- 
national conference on nuclear analytical methods in life sciences, 
Prague (Czech Republic), 13-17 Sep 1993). In Abstracts from the 
international conference on nuclear analytical methods in the life 
sciences. 210p. Order Number DE94621923. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. FECES/neutron activation analysis; KID- 
NEYS/neutron activation analysis; SMALL INTESTINE/neutron 
activation analysis; URINE/neutron activation analysis; ASCITES; 
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FECES; KIDNEYS; MICE; NEOPLASMS; TRACE AMOUNTS; 
URINE 


15980 (INIS-mf—13811, pp. 135-136) Correlation of elemen- 
tal contents in cancerous and normal breast tissue with 
clinical stage and of blood by neutron activation analysis. 
Singh, V. (Nagarjuna Univ., Nagarjunanagar (India). Dept. of Chem- 
istry); Garg, A.N. J.M. Marci Spectroscopic Society, Prague (Czech 
Republic); Vysoka Skola Zemedelska, Prague (Czech Republic); 
International Atomic Energy Agency, Vienna (Austria); Commission 
of the European Communities, Ispra (Italy). Environment inst.; 
Czech Ecological Inst., Prague (Czech Republic); Academy of Sci- 
ences of Czech Republic, Brno (Czech Republic). Inst. of Analytical 
Chemistry; Czech Hydrometeorological Inst., Prague (Czech Re- 
public); Karlova Univ., Prague (Czech Republic). Biofyzikaini Ustav. 
31 Jan 1994. (CONF-930954—: International conference on nuclear 
analytical methods in life sciences, Prague (Czech Republic), 13- 
17 Sep 1993). In Abstracts from the international conference on 
nuclear analytical methods in the life sciences. 210p. Order Num- 
ber DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. BLOOD/neutron activation analysis; TIS- 
SUES/neutron activation analysis; BLOOD; COMPARATIVE 
EVALUATIONS; CONCENTRATION RATIO; MAMMARY GLANDS; 


MULTI-ELEMENT ANALYSIS; NEOPLASMS; TISSUES; TRACE 
AMOUNTS 


15981 (INIS-mf—13811, pp. 137-138) Trace element content 
in breast with fibrocystic disease. Kanias, G.D. (National Re- 
search Centre for the Physical Sciences Democritos, Athens 
(Greece)); Kouri, E.; Arvaniti, H.; Karaiosifidi, H.; Kouneli, S. J.M. 
Marci Spectroscopic Society, Prague (Czech Republic); Vysoka 
Skola Zemedelska, Prague (Czech Republic); International Atomic 
Energy Agency, Vienna (Austria); Commission of the European 
Communities, Ispra (italy). Environment Inst.; Czech Ecological 
Inst., Prague (Czech Republic); Academy of Sciences of Czech 
Republic, Brno (Czech Republic). Inst. of Analytical Chemistry; 
Czech Hydrometeorological Inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikaini Ustav. 31 Jan 
1994. (CONF-930954—: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). in Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MAMMARY GLANDS/neutron activation 
analysis; CHROMIUM; COBALT; CYSTS; IRON; PATIENTS; RU- 
BIDIUM; SCANDIUM; TRACE AMOUNTS; WOMEN; ZINC 


15982 


(INIS-mf-13811, pp. 139) Analysis of mercury and 
methylmercury in hair of Malaysian fishermen by neutron acti- 
vation. Sarmani, S.B. (National Univ. of Malaysia, Bangi, Selangor 
(Malaysia)). J.M. Marci Spectroscopic Society, Prague (Czech Re- 


public); Vysoka Skola Zemedelska, Prague (Czech Republic); 
International Atomic Energy Agency, Vienna (Austria); Commission 
of the European Communities, Ispra (Italy). Environment Inst.; 
Czech Ecological Inst., Prague (Czech Republic); Academy of Sci- 
ences of Czech Republic, Brno (Czech Republic). Inst. of Analytical 
Chemistry; Czech Hydrometeorological Inst., Prague (Czech Re- 
public); Karlova Univ., Prague (Czech Republic). Biofyzikalni Ustav. 
31 Jan 1994. (CONF-930954-: International conference on nuclear 
analytical methods in life sciences, Prague (Czech Republic), 13- 
17 Sep 1993). In Abstracts from the international conference on 
nuclear analytical methods in the life sciences. 210p. Order Num- 
ber DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. HAIR/neutron activation analysis; 
MERCURY /neutron activation analysis; CONCENTRATION RA- 
TIO; FISHES; HAIR; HUMAN POPULATIONS; MERCURY; 
ORGANOMETALLIC COMPOUNDS 


15983 (INIS-mf-13811, pp. 140) Determination of total mer- 
cury and methylmercury in human scalp hairs by NAA, GC(EC) 
and SRXRF. Chai, Chifang (Academia Sinica, Beijing, BJ (China). 
Inst. of High Energy Physics); Feng, Weiyue; Qian, Qinfang; Guan, 
Ming; Li, Xinji. J.M. Marci Spectroscopic Society, Prague (Czech 
Republic); Vysoka Skola Zemedelska, Prague (Czech Republic); 
International Atomic Energy Agency, Vienna (Austria); Commission 
of the European Communities, Ispra (Italy). Environment Inst.; 
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Czech Ecological Inst., Prague (Czech Republic); Academy of Sci- 
ences of Czech Republic, Brno (Czech Republic). Inst. of Analytical 
Chemistry; Czech Hydrometeorological Inst., Prague (Czech Re- 
public); Karlova Univ., Prague (Czech Republic). Biofyzikalni Ustav. 
31 Jan 1994. (CONF-930954—: International conference on nuclear 
analytical methods in life sciences, Prague (Czech Republic), 13- 
17 Sep 1993). In Abstracts from the international conference on 
nuclear analytical methods in the life sciences. 210p. Order Num- 
ber DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. HAIR/neutron activation analysis; MER- 
CURY/neutron activation analysis; HAIR; HUMAN POPULATIONS; 
MERCURY; ORGANOMETALLIC COMPOUNDS 


15984 (INIS-mf—13811, pp. 141) Forensic analysis through 
signal intensity comparison - a case of murder. Segebade, C. 
(Bundesanstalt fuer Materialforschung und -pruefung, Berlin 
(Germany)). J.M. Marci Spectroscopic Society, Prague (Czech Re- 
public); Vysoka Skola Zemedelska, Prague (Czech Republic); 
International Atomic Energy Agency, Vienna (Austria); Commission 
of the European Communities, Ispra (Italy). Environment Inst.; 
Czech Ecological Inst., Prague (Czech Republic); Academy of Sci- 
ences of Czech Republic, Brno (Czech Republic). Inst. of Analytical 
Chemistry; Czech Hydrometeorological Inst., Prague (Czech Re- 
public); Karlova Univ., Prague (Czech Republic). Biofyzikalni Ustav. 
31 Jan 1994. (CONF-930954—: International conference on nuclear 
analytical methods in life sciences, Prague (Czech Republic), 13- 
17 Sep 1993). In Abstracts from the international conference on 
nuclear analytical methods in the life sciences. 210p. Order Num- 
ber DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. PHOTON ACTIVATION ANALYSIS/crime 
detection 


15985 (INIS-mf-13811, pp. 144) Use of reflection X-ray fluo- 
rescence analysis in the lite sciences. Wobrauschek, P. 
(Atominstitut der Oesterreichischen Universitaeten, Vienna (Aus- 
tria)). J.M. Marci Spectroscopic Society, Prague (Czech Republic); 
Vysoka Skola Zemedelska, Prague (Czech Republic); International 
Atomic Energy Agency, Vienna (Austria); Commission of the Euro- 
pean Communities, Ispra (Italy). Environment inst.; Czech 
Ecological Inst., Prague (Czech Republic); Academy of Sciences of 
Czech Republic, Brno (Czech Republic). Inst. of Analytical Chem- 
istry; Czech Hydrometeorological Inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikalni Ustav. 31 Jan 
1994. (CONF-930954-—: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ENVIRONMENTAL MATERIALS/x-ray fluo- 
rescence analysis; DATA PROCESSING 


15986 (INIS-mf-13811, pp. 145-147) Radioanalysis of water. 
Das, H.A. (Netherlands Energy Research Foundation (ECN), 
Petten (Netherlands). ESC - Energy Studies). J.M. Marci Spectro- 
scopic Society, Prague (Czech Republic); Vysoka Skola 
Zemedelska, Prague (Czech Republic); International Atomic En- 
ergy Agency, Vienna (Austria); Commission of the European 
Communities, Ispra (Italy). Environment Inst.; Czech Ecological 
Inst., Prague (Czech Republic); Academy of Sciences of Czech 
Republic, Brno (Czech Republic). Inst. of Analytical Chemistry; 
Czech Hydrometeorological Inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikalni Ustav. 31 Jan 
1994. (CONF-930954—: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. WATER/tracer techniques; MONITORING; 
NEUTRON ACTIVATION ANALYSIS; WATER 


15987 


(INIS-mf-13811, pp. 148) Determination of antimony 
in natural waters by preconcentration on a chelating sorbent 
followed by instrumental neutron activation analysis. Zmijew- 
ska, W. (Institute of Nuclear Chemistry and Technology, Warsaw 
(Poland)). J.M. Marci Spectroscopic Society, Prague (Czech Re- 
public); Vysoka Skola Zemedelska, Prague (Czech Republic); 
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International Atomic Energy Agency, Vienna (Austria); Commission 
of the European Communities, Ispra (Italy). Environment. Inst.; 
Czech Ecological Inst., Prague (Czech Republic); Academy of Sci- 
ences of Czech Republic, Brno (Czech Republic). Inst. of Analytical 
Chemistry; Czech Hydrometeorological Inst., Prague (Czech Re- 
public); Karlova Univ., Prague (Czech Republic). Biofyzikalni Ustav. 
31 Jan 1994. (CONF-930954—: International conference on nuclear 
analytical methods in life sciences, Prague (Czech Republic), 13- 
17 Sep 1993). In Abstracts from the international conference on 
nuclear analytical methods in the life sciences. 210p. Order Num- 
ber DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ANTIMONY/neutron activation analysis; 
WATER/neutron activation analysis; ANTIMONY; CHELATING 
AGENTS; CONCENTRATION RATIO; WATER 


15988 (INIS-mf—13811, pp. 149) Toxic heavy metals and 
other trace elements in foodstuffs from different countries: re- 
sults from an IAEA co-ordinated research programme. Toro, 
E.C. (and others). J.M. Marci Spectroscopic Society, Prague 
(Czech Republic); Vysoka Skola Zemedelska, Prague (Czech Re- 
public); International Atomic Energy Agency, Vienna (Austria); 
Commission of the European Communities, Ispra (Italy). Environ- 
ment Inst.; Czech Ecological Inst., Prague (Czech Republic); 
Academy of Sciences of Czech Republic, Brno (Czech Republic). 
Inst. of Analytical Chemistry; Czech Hydrometeorological Inst., 
Prague (Czech Republic); Karlova Univ., Prague (Czech Republic). 
Biofyzikalni Ustav. 31 Jan 1994. (CONF-930954-: International 
conference on nuclear analytical methods in life sciences, Prague 
(Czech Republic), 13-17 Sep 1993). In Abstracts from the interna- 
tional conference on nuclear analytical methods in the life 
sciences. 210p. Order Number DE94621923. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. ARSENIC/neutron activation analysis; AR- 
SENIC/pixe analysis; CADMIUM/neutron activation analysis; 
CADMIUM/pixe analysis; CHROMIUMneutron activation analysis; 
CHROMIUM/pixe analysis; FOOD/neutron activation analysis; 
FOOD/pixe analysis; LEAD/neutron activation analysis; LEAD/pixe 
analysis; MERCURY/neutron activation analysis; MERCURY/pixe 
analysis; SELENIUMneutron activation analysis; SELENIUM/pixe 
analysis; ABSORPTION SPECTROSCOPY; ARSENIC; CADMIUM; 
CHROMIUM; COORDINATED RESEARCH PROGRAMS; DRINK- 
ING WATER; EMISSION SPECTROSCOPY; FOOD; IAEA; 
LEAD; MERCURY; SELENIUM; TOXICITY; TRACE AMOUNTS; 
VOLTAMETRY 


15989 (INIS-mf-13811, pp. 150) Assessment of trace 
element levels in biological indicator organism of the Environ- 
mental Specimen Bank of Germany. Rossbach, M. 
(Kernforschungsanlage Juelich GmbH (Germany). Inst. fuer Ange- 
wandte Physikalische Chemie). J.M. Marci Spectroscopic Society, 
Prague (Czech Republic); Vysoka Skola Zemedelska, Prague 
(Czech Republic); International Atomic Energy Agency, Vienna 
(Austria); Commission of the European Communities, Ispra (Italy). 
Environment Inst.; Czech Ecological Inst., Prague (Czech Repub- 
lic); Academy of Sciences of Czech Republic, Brno (Czech 
Republic). Inst. of Analytical Chemistry; Czech Hydrometeorological 
Inst., Prague (Czech Republic); Karlova Univ., Prague (Czech 
Republic). Biofyzikaini Ustav. 31 Jan 1994. (CONF-930954—: Inter- 
national conference on nuclear analytical methods in life sciences, 
Prague (Czech Republic), 13-17 Sep 1993). In Abstracts from the 
international conference on nuclear analytical methods in the life 
sciences. 210p. Order Number DE94621923. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. ALGAE/neutron activation analysis; MUS- 
SELS/neutron activation analysis; ALGAE; GOLD; MERCURY; 
MULTI-ELEMENT ANALYSIS; MUSSELS; NICKEL; RARE 
EARTHS; SCANDIUM; THORIUM; TRACE AMOUNTS; ZINC 


15990 (INIS-mf-13811, pp. 151-152) Instrumental neutron 
activation analysis of marine mammal liver tissues archived in 
the National Biomonitorinng Specimen Bank. Mackey, E.A. (Na- 
tional Institute of Standards and Technology, Gaithersburg, MD 
(United States). Technology Administration); Demiralp, R.; Wise, 
S.A.; Koster, B.J.; Greenberg, R.R.; Becker, P.R.; Lillestolen, T. 
J.M. Marci Spectroscopic Society, Prague (Czech Republic); 
Vysoka Skola Zemedelska, Prague (Czech Republic); International 





Atomic Energy Agency, Vienna (Austria); Commission of the Euro- 
pean Communities, Ispra (Italy). Environment Inst.; Czech 
Ecological Inst., Prague (Czech Republic); Academy of Sciences of 
Czech Republic, Brno (Czech Republic). Inst. of Analytical Chem- 
istry; Czech Hydrometeorological Inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikaini Ustav. 31 Jan 
1994. (CONF-930954—: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CETACEANS/neutron activation analysis; 
LIVER/neutron activation analysis; CETACEANS; LIVER; QUANTI- 
TATIVE CHEMICAL ANALYSIS; TISSUES 


15991 (INIS-mf-—13811, pp. 155-156) Methodology and appli- 
cations of neutron activation analysis in studies of Pt-based 
antitumour drugs. Hollstein, M. (Muenchen Univ. (Germany)); 
Lux, F.; Reile, H.; Bernhardt, G.; Schoenenberger, H. J.M. Marci 
Spectroscopic Society, Prague (Czech Republic); Vysoka Skola 
Zemedelska, Prague (Czech Republic); International Atomic En- 
ergy Agency, Vienna (Austria); Commission of the European 
Communities, Ispra (Italy). Environment Inst.; Czech Ecological 
Inst., Prague (Czech Republic); Academy of Sciences of Czech 
Republic, Brno (Czech Republic). Inst. of Analytical Chemistry; 
Czech Hydrometeorological Inst. Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikalni Ustav. 31 Jan 
1994. (CONF-930954-—: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. PLATINUM/neutron activation analysis; 
TUMOR CELLS/neutron activation analysis; © ANTIMITOTIC 
DRUGS; CHEMOTHERAPY; DNA; PLATINUM; PLATINUM COM- 
PLEXES; UPTAKE 


15992 (INIS-mf—13811, pp. 157-158) Trace element contents 
in food determined by neutron activation analysis. Reis, M.F. 
(Laboratorio Nacional de Engenharia e Tecnologica industrial, 
Sacavem (Portugal)); Abdulla, M.; Parr, R.M.; Chatt, A.; Dang, 
H.S. J.M. Marci Spectroscopic Society, Prague (Czech Republic); 
Vysoka Skola Zemedelska, Prague (Czech Republic); International 
Atomic Energy Agency, Vienna (Austria); Commission of the Euro- 
pean Communities, Ispra (Italy). Environment Inst.; Czech 
Ecological Inst., Prague (Czech Republic); Academy of Sciences of 
Czech Republic, Brno (Czech Republic). Inst. of Analytical Chem- 
istry; Czech Hydrometeorological Inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikalni Ustav. 31 Jan 
1994. (CONF-930954—: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. FOOD/neutron activation analysis; DIET; 
ELEMENTS; FOOD; TRACE AMOUNTS 


15993 (INIS-mf-13811, pp. 159) Programmes of the IAEA 
utilizing nuclear analytical techniques in the life sciences. 
Parr, R.M. (International Atomic Energy Agency, Vienna (Austria)); 
Zeisler, R. J.M. Marci Spectroscopic Society, Prague (Czech Re- 
public); Vysoka Skola Zemedelska, Prague (Czech Republic); 
International Atomic Energy Agency, Vienna (Austria); Commission 
of the European Communities, Ispra (Italy). Environment Inst.; 
Czech Ecological Inst., Prague (Czech Republic); Academy of Sci- 
ences of Czech Republic, Brno (Czech Republic). Inst. of Analytical 
Chemistry; Czech Hydrometeorological Inst., Prague (Czech Re- 
public); Karlova Univ., Prague (Czech Republic). Biofyzikaini Ustav. 
31 Jan 1994. (CONF-930954—: International conference on nuclear 
analytical methods in life sciences, Prague (Czech Republic), 13- 
17 Sep 1993). In Abstracts from the international conference on 
nuclear analytical methods in the life sciences. 210p. Order Num- 
ber DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. FOOD/neutron activation analysis; NEU- 
TRON ACTIVATION ANALYSIS/coordinated research programs; 
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BIOLOGICAL MATERIALS; ELEMENTS; ENVIRONMENTAL MA- 


TERIALS; FOOD; HAIR; IAEA; IODINE 129; SKELETON; TRACE 
AMOUNTS 


15994 (INIS-mf—13811, pp. 160) X-ray analytical techniques 
in environment and biology. Sandrik, R. (Slovenska Akademia 
Vied, Bratislava (Slovakia). Fyzikalny Ustav). J.M. Marci Spectro- 
scopic Society, Prague (Czech Republic); Vysoka Skola 
Zemedelska, Prague (Czech Republic); International Atomic En- 
ergy Agency, Vienna (Austria); Commission of the European 
Communities, Ispra (Italy). Environment Inst.; Czech Ecological 
Inst., Prague (Czech Republic); Academy of Sciences of Czech 
Republic, Brno (Czech Republic). Inst. of Analytical Chemistry; 
Czech Hydrometeorological Inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikalni Ustav. 31 Jan 
1994. (CONF-930954—: international conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. BIOLOGICAL MATERIALS/pixe analysis; 
BIOLOGICAL MATERIALS/x-ray fluorescence analysis; ENVI- 
RONMENTAL MATERIALS/pixe analysis; ENVIRONMENTAL 
MATERIALS/x-ray fluorescence analysis; COMPARATIVE EVALUA- 
TIONS 


15995 (INIS-mf-13811, pp. 161-162) The present state of 
PIXE set up at the Czech Technical University in Prague. Kral, 
J. (Ceske Vysoke Uceni Technicke, Prague (Czech Republic). 
Fakulta Jaderna a Fysikaine Inzenyrska); Voltr, J.; Potocek, V. J.M. 
Marci Spectroscopic Society, Prague (Czech Republic); Vysoka 
Skola Zemedelska, Prague (Czech Republic); International Atomic 
Energy Agency, Vienna (Austria); Commission of the European 
Communities, Ispra (Italy). Environment Inst.; Czech Ecological 
Inst., Prague (Czech Republic); Academy of Sciences of Czech 
Republic, Brno (Czech Republic). Inst. of Analytical Chemistry; 
Czech Hydrometeorological inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikaini Ustav. 31 Jan 
1994. (CONF-930954—: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. AEROSOLS/pixe analysis; AEROSOLS; 
BIOLOGICAL MATERIALS 


15996 (INIS-mf-13811, pp. 170-171) Neutron activation 
analysis of two crustacea of Mysidacea species. Salaghan, M. 
(Central Inst. of Physics, Bucharest (Romania). Inst. of Physics 
and Nuclear Engineering); Pantelica, A.; Georgescu, |. J.M. Marci 
Spectroscopic Society, Prague (Czech Republic); Vysoka Skola 
Zemedelska, Prague (Czech Republic); International Atomic En- 
ergy Agency, Vienna (Austria); Commission of the European 
Communities, Ispra (Italy). Environment Inst.; Czech Ecological 
Inst., Prague (Czech Republic); Academy of Sciences of Czech 
Republic, Brno (Czech Republic). Inst. of Analytical Chemistry; 
Czech Hydrometeorological Inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikaini Ustav. 31 Jan 
1994. (CONF-930954—: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); iNIS. 

Short communication. CRUSTACEANS/neutron activation analy- 
sis; CRUSTACEANS; MULTI-ELEMENT ANALYSIS; TRACE 
AMOUNTS 


15997 (INIS-mf-13811, pp. 172) Study of trace elements in 
rain water by instrumental neutron activation analysis. Kist, 
A.A. (AN Uzbekskoj SSR, Tashkent (Uzbekistan). Inst. Yadernoj 
Fiziki). J.M. Marci Spectroscopic Society, Prague (Czech Republic); 
Vysoka Skola Zemedelska, Prague (Czech Republic); International 
Atomic Energy Agency, Vienna (Austria); Commission of the Euro- 
pean Communities, Ispra (Italy). Environment Inst.; Czech 
Ecological inst., Prague (Czech Republic); Academy of Sciences of 
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Czech Republic, Brno (Czech Republic). Inst. of Analytical Chem- 
istry; Czech Hydrometeorological Inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikaini Ustav. 31 Jan 
1994. (CONF-930954-—: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. RAIN WATER/neutron activation analysis; 
MULTI-ELEMENT ANALYSIS; TRACE AMOUNTS 


15998 (INIS-mf-—13811, pp. 173) Variability of living organ- 
isms elemental composition. Kist, A.A. (AN Uzbekskoj SSR, 
Tashkent (Uzbekistan). Inst. Yadernoj Fiziki). JM. Marci Spectro- 
scopic Society, Prague (Czech Republic); Vysoka Skoila 
Zemedelska, Prague (Czech Republic); International Atomic En- 
ergy Agency, Vienna (Austria); Commission of the European 
Communities, Ispra (Italy). Environment Inst.; Czech Ecological 
Inst., Prague (Czech Republic); Academy of Sciences of Czech 
Republic, Brno (Czech Republic). Inst. of Analytical Chemistry; 
Czech Hydrometeorological Inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikalni Ustav. 31 Jan 
1994. (CONF-930954-—: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. NONDESTRUCTIVE ANALYSIS/ 
experiment planning; BIOLOGICAL MATERIALS; CHEMICAL 
COMPOSITION 


15999 (INIS-mf-13811, pp. 174) Mapping using human 
blood composition data. Zhuk, L.|. (AN Uzbekskoj SSR, Tashkent 
(Uzbekistan). Inst. Yadernoi Fiziki); Mikholskaya, |.N.; Danilova, 
E.A.; Kist, A.A. J.M. Marci Spectroscopic Society, Prague (Czech 
Republic); Vysoka Skola Zemedelska, Prague (Czech Republic); 
international Atomic Energy Agency, Vienna (Austria); Commission 
of the European Communities, Ispra (Italy). Environment Inst.; 
Czech Ecological Inst., Prague (Czech Republic); Academy of Sci- 
ences of Czech Republic, Brno (Czech Republic). Inst. of Analytical 
Chemistry; Czech Hydrometeorological Inst., Prague (Czech Re- 
public); Karlova Univ., Prague (Czech Republic). Biofyzikalni Ustav. 
31 Jan 1994. (CONF-930954-—: International conference on nuclear 
analytical methods in life sciences, Prague (Czech Republic), 13- 
17 Sep 1993). In Abstracts from the international conference on 
nuclear analytical methods in the life sciences. 210p. Order Num- 
ber DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. BLOOD/neutron activation analysis; HAIR/ 
neutron activation analysis; BLOOD; CARDIOVASCULAR 
DISEASES; CHEMICAL COMPOSITION; CORRELATIONS; ELE- 
MENTS; HAIR; MAN; NEOPLASMS 


16000 (INIS-mf—13811, pp. 177-178) Cadmium losses on 
wet and dry ashing of plant materials. Kucera, J. (Czech Eco- 
logical Institute, Rez (Czech Republic). NAA Laboratory); Soukal, 
L. J.M. Marci Spectroscopic Society, Prague (Czech Republic); 
Vysoka Skola Zemedelska, Prague (Czech Republic); International 
Atomic Energy Agency, Vienna (Austria); Commission of the Euro- 
pean Communities, Ispra (Italy). Environment Inst.; Czech 
Ecological Inst., Prague (Czech Republic); Academy of Sciences of 
Czech Republic, Brno (Czech Republic). Inst. of Analytical Chem- 
istry; Czech Hydrometeorological Inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikalni Ustav. 31 Jan 
1994. (CONF-930954—: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CADMIUM/neutron activation analysis; 
PLANTS/cadmium; CADMIUM; CADMIUM 109; DRY ASHING; 
LOSSES; PLANTS; TOMATOES; TRACE AMOUNTS; TRACER 
TECHNIQUES; UPTAKE; WET ASHING 


16001 (INIS-mf-13811, pp. 179-180) The extraction of ura- 
nium from acidic solutions by TBP impregnated polyurethane 
foam. Oelmez, S. (Ege Universitesi, Izmir (Turkey)); Eral, M. J.M. 


282 ERA Vol. 19, No. 6 


Marci Spectroscopic Society, Prague (Czech Republic); Vysoka 
Skola Zemedelska, Prague (Czech Republic); International Atomic 
Energy Agency, Vienna (Austria); Commission of the European 
Communities, Ispra (Italy). Environment Inst.; Czech Ecological 
Inst., Prague (Czech Republic); Academy of Sciences of Czech 
Republic, Brno (Czech Republic). Inst. of Analytical Chemistry; 
Czech Hydrometeorological Inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikaini Ustav. 31 Jan 
1994. (CONF-930954—: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. URANIUMsolvent extraction; AB- 
SORPTION; AQUEOUS SOLUTIONS; FOAMS; PH VALUE; 
POLYURETHANES; TBP; URANIUM 


16002 (INIS-mf—-13811, pp. 181-182) Investigation of 
uranium recovery from dilute aqueous solutions using silk fi- 
broin. Aslani, M.A.A. (Ege Universitesi, Izmir (Turkey)); Eral, M. 
J.M. Marci Spectroscopic Society, Prague (Czech Republic); 
Vysoka Skola Zemedelska, Prague (Czech Republic); International 
Atomic Energy Agency, Vienna (Austria); Commission of the Euro- 
pean Communities, Ispra (italy). Environment Inst.; Czech 
Ecological Inst., Prague (Czech Republic); Academy of Sciences of 
Czech Republic, Brno (Czech Republic). Inst. of Analytical Chem- 
istry; Czech Hydrometeorological Inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikalni Ustav. 31 Jan 
1994. (CONF-930954-—: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. URANIUMsolvent extraction, AQUEOUS 
SOLUTIONS; FIBERS; TEXTILES; URANIUM 


16003 (INIS-mf-13811, pp. 183) Determination of iodine in 
drinking water. Saleh, A.!. (Al-Fateh Univ., Tripoli (Libya). Dept. of 
Chemistry); Arafa, E.; Beshewa, F.; Ben Mousa, M.; Barouni, A. 
J.M. Marci Spectroscopic Society, Prague (Czech Republic); 
Vysoka Skola Zemedelska, Prague (Czech Republic); International 
Atomic Energy Agency, Vienna (Austria); Commission of the Euro- 
pean Communities, Ispra (italy). Environment Inst.; Czech 
Ecological Inst., Prague (Czech Republic); Academy of Sciences of 
Czech Republic, Brno (Czech Republic). Inst. of Analytical Chem- 
istry; Czech Hydrometeorological Inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikalni Ustav. 31 Jan 
1994. (CONF-930954-—: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. DRINKING WATER /iodine; !ODINE/ 
neutron activation analysis; CONCENTRATION RATIO; IODINE; 
SAMPLE PREPARATION 


16004 (INIS-mf-13811, pp. 184) Correlations between trace 
element levels in headhair and blood components of Nigerian 
subjects. Ojo, J.O. (Ife Univ., lle-lfe (Nigeria)); Oluwole, A.F.; 
Durosinmi, M.A.; Akanle, O.A.; Spyrou, N.M. J.M. Marci Spectro- 
scopic Society, Prague (Czech Republic); Vysoka Skola 
Zemedelska, Prague (Czech Republic); International Atomic En- 
ergy Agency, Vienna (Austria); Commission of the European 
Communities, Ispra (Italy). Environment Inst.; Czech Ecological 
Inst., Prague (Czech Republic); Academy of Sciences of Czech 
Republic, Brno (Czech Republic). Inst. of Analytical Chemistry; 
Czech Hydrometeorological inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikaini Ustav. 31 Jan 
1994. (CONF-930954—: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI;_NTIS (US Sales Only); INIS. 

Short communication. BLOOD/neutron activation analysis; HAIR/ 
neutron activation analysis; BLOOD; BLOOD PLASMA; 





CONCENTRATION RATIO; CORRELATIONS; ELEMENTS; ERY- 
THROCYTES; HAIR; MAN; TRACE AMOUNTS 


16005 (INIS-mf-13811, pp. 185) Trace element composition 
of headhair and fingernails of some Nigerians. Oluwole, A.F. 
(Ife Univ., lle-Ife (Nigeria)); Ojo, J.O.; Asubiojo, O.1.; Durosinmi, 
M.A.; Akanle, O.A.; Spyrou, N.M.; Filby, R.H. J.M. Marci Spectro- 
scopic Society, Prague (Czech Republic); Vysoka Skola 
Zemedelska, Prague (Czech Republic); International Atomic En- 
ergy Agency, Vienna (Austria); Commission of the European 
Communities, Ispra (Italy). Environment Inst.; Czech Ecological 
Inst., Prague (Czech Republic); Academy of Sciences of Czech 
Republic, Brno (Czech Republic). Inst. of Analytical Chemistry; 
Czech Hydrometeorological Inst, Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikalni Ustav. 31 Jan 
1994. (CONF-930954—: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. HAIR/neutron activation analysis; NAILS/ 
neutron activation analysis; CONCENTRATION RATIO; ELE- 
MENTS; FINGERS; HAIR; MAN; NAILS; TRACE AMOUNTS 


16006 (INIS-mf—13811, pp. 186-187) Nuclear and traditional 
methods for soil determination in sugar cane industry - valid- 
ity of sampling procedure. Nadai Fernandes, E.A. de (Centro de 
Energia Nuclear na Agricultura (CENA), Piracicaba, SP (Brazil)); 
Bacchi, M.A. J.M. Marci Spectroscopic Society, Prague (Czech Re- 
public); Vysoka Skola Zemedelska, Prague (Czech Republic); 
International Atomic Energy Agency, Vienna (Austria); Commission 
of the European Communities, Ispra (Italy). Environment Inst.; 
Czech Ecological Inst., Prague (Czech Republic); Academy of Sci- 
ences of Czech Republic, Brno (Czech Republic). Inst. of Analytical 
Chemistry; Czech Hydrometeorological Inst., Prague (Czech Re- 
public); Karlova Univ., Prague (Czech Republic). Biofyzikalni Ustav. 
31 Jan 1994. (CONF-930954-: International conference on nuclear 


analytical methods in life sciences, Prague (Czech Republic), 13- 
17 Sep 1993). In Abstracts from the international conference on 
nuclear analytical methods in the life sciences. 210p. Order Num- 
ber DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. SUGAR CANE/neutron activation analysis; 


IRON; SAMPLE PREPARATION; SAMPLING; SCANDIUM; SOILS; 
THORIUM 


16007 (INIS-mf—-13811, pp. 188-189) Evaluation of the wash- 
ing system efficiency in sugar cane mills by neutron activation 
analysis. Bacchi, M.A. (Centro de Energia Nuclear na Agricultura 
(CENA), Piracicaba, SP (Brazil)); Nadai Fernandes, E.A. de. J.M. 
Marci Spectroscopic Society, Prague (Czech Republic); Vysoka 
Skola Zemedelska, Prague (Czech Republic); International Atomic 
Energy Agency, Vienna (Austria); Commission of the European 
Communities, Ispra (Italy). Environment Inst.; Czech Ecological 
Inst., Prague (Czech Republic); Academy of Sciences of Czech 
Republic, Brno (Czech Republic). Inst. of Analytical Chemistry; 
Czech Hydrometeorological Inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikalni Ustav. 31 Jan 
1994. (CONF-930954-—: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. SUGAR CANE/neutron activation analysis; 
EFFICIENCY; HAFNIUM; SCANDIUM; SOILS; THORIUM; WASH- 
ING 


16008 (INIS-mf-13811, pp. 190-191) Effect of enhanced bro- 
mide intake on the concentration ratio I/Br in the rat thyroid 
gland. Vobecky, M. (Czech Academy of Sciences, Prague (Czech 
Republic). Institute of Analytical Chemistry); Babicky, A. J.M. Marci 
Spectroscopic Society, Prague (Czech Republic); Vysoka Skola 
Zemedelska, Prague (Czech Republic); International Atomic En- 
ergy Agency, Vienna (Austria); Commission of the European 
Communities, Ispra (Italy). Environment Inst.; Czech Ecological 
Inst., Prague (Czech Republic); Academy of Sciences of Czech 
Republic, Brno (Czech Republic). Inst. of Analytical Chemistry; 
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Czech Hydrometeorological Inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikalni Ustav. 31 Jan 
1994. (CONF-930954-—: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. BROMINE/activation analysis; !ODINE/ 
activation analysis; BROMINE; BROMINE 82; CONCENTRATION 
RATIO; IODINE; IODINE 128; RATS; THYROID 


16009 (INIS-mf-13811, pp. 193) A survey of trace elements 
in fresh-water fish and rice along the Han-river by neutron ac- 
tivation analysis. Park, K.S. (Korea Institute of Geology, Mining 
and Materials, Daejon, (Korea, Republic of)); Kim, N.B.; Chun, 
S.K.; Lee, K.Y.; Yoon, Y.Y.; Kim, Y.S. J.M. Marci Spectroscopic 
Society, Prague (Czech Republic); Vysoka Skola Zemedelska, 
Prague (Czech Republic); International Atomic Energy Agency, Vi- 
enna (Austria); Commission of the European Communities, Ispra 
(Italy). Environment Inst.; Czech Ecological Inst., Prague (Czech 
Republic); Academy of Sciences of Czech Republic, Brno (Czech 
Republic). Inst. of Analytical Chemistry; Czech Hydrometeorological 
Inst., Prague (Czech Republic); Karlova Univ., Prague (Czech 
Republic). Biofyzikaini Ustav. 31 Jan 1994. (CONF-930954—: Inter- 
national conference on nuclear analytical methods in life sciences, 
Prague (Czech Republic), 13-17 Sep 1993). In Abstracts from the 
international conference on nuclear analytical methods in the life 
sciences. 210p. Order Number DE94621923. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. FISHES/neutron activation analysis; RICE/ 
neutron activation analysis; ELEMENTS; FISHES; FRESH WATER; 
MULTI-ELEMENT ANALYSIS; RICE; RIVERS; TRACE AMOUNTS 


16010 (INIS-mf-13811, pp. 194) Levels of some trace ele- 
ments in serum of Prague inhabitants measured by INAA. 
Kvicala, J. (Institute of Endocrinology, Prague (Czech Republic)); 
Zamrazil, S.; Cermak, S. J.M. Marci Spectroscopic Society, Prague 
(Czech Republic); Vysoka Skola Zemedeiska, Prague (Czech Re- 
public); International Atomic Energy Agency, Vienna (Austria); 
Commission of the European Communities, Ispra (italy). Environ- 
ment Inst.; Czech Ecological Inst., Prague (Czech Republic); 
Academy of Sciences of Czech Republic, Brno (Czech Republic). 
Inst. of Analytical Chemistry; Czech Hydrometeorological Inst., 
Prague (Czech Republic); Karlova Univ., Prague (Czech Republic). 
Biofyzikalni Ustav. 31 Jan 1994. (CONF-930954—: International 
conference on nuclear analytical methods in life sciences, Prague 
(Czech Republic), 13-17 Sep 1993). in Abstracts from the interna- 
tional conference on nuclear analytical methods in the life 
sciences. 210p. Order Number DE94621923. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. BLOOD SERUM/neutron activation analy- 
sis; AGE DEPENDENCE; CESIUM; IRON; RUBIDIUM; RURAL 
POPULATIONS; SCANDIUM; SELENIUM; SEX DEPENDENCE; 
TRACE AMOUNTS; URBAN POPULATIONS; ZINC 


16011 (INIS-mf-13811, pp. 195-196) Separation and purifi- 
cation of a selenoprotein in the cytosol fraction of bovine 
kidneys. Kapusciak, B.J. (Dalhousie Univ., Halifax, NS (Canada). 
Dept. of Chemistry); Chatt, A. J.M. Marci Spectroscopic Society, 
Prague (Czech Republic); Vysoka Skola Zemedelska, Prague 
(Czech Republic); International Atomic Energy Agency, Vienna 
(Austria); Commission of the European Communities, Ispra (Italy). 
Environment Inst.; Czech Ecological Inst., Prague (Czech Repub- 
lic); Academy of Sciences of Czech Republic, Brno (Czech 
Republic). inst. of Analytical Chemistry; Czech Hydrometeorological 
Inst., Prague (Czech Republic); Karlova Univ., Prague (Czech 
Republic). Biofyzikalni Ustav. 31 Jan 1994. (CONF-930954—: Inter- 
national conference on nuclear analytical methods in life sciences, 
Prague (Czech Republic), 13-17 Sep 1993). In Abstracts from the 
international conference on nuclear analytical methods in the life 
sciences. 210p. Order Number DE94621923. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. SELENIUM/neutron activation analysis; 
CATTLE; KIDNEYS; PROTEINS; SELENIUM 
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16012 (INIS-mf-13811, pp. 197-198) Energy dispersive X- 
ray fluorescence analysis applied to biomonitoring on Alps. 
Vecchi, R. (Milan Univ. (Italy). Ist. di Fisica Generale Applicata); 
Valli, G.; Cottino, S.; Mariani, A. J.M. Marci Spectroscopic Society, 
Prague (Czech Republic); Vysoka Skola Zemedelska, Prague 
(Czech Republic); International Atomic Energy Agency, Vienna 
(Austria); Commission of the European Communities, Ispra (Italy). 
Environment Inst.; Czech Ecological Inst., Prague (Czech Repub- 
lic); Academy of Sciences of Czech Republic, Brno (Czech 
Republic). Inst. of Analytical Chemistry; Czech Hydrometeorological 
inst., Prague (Czech Republic); Karlova Univ., Prague (Czech 
Republic). Biofyzikaini Ustav. 31 Jan 1994. (CONF-930954-: Inter- 
national conference on nuclear analytical methods in life sciences, 
Prague (Czech Republic), 13-17 Sep 1993). In Abstracts from the 
international conference on nuclear analytical methods in the life 
sciences. 210p. Order Number DE94621923. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. BIOLOGICAL INDICATORS/x-ray fluores- 
cence analysis; LAND POLLUTION/x-ray fluorescence analysis; 
ALPS; LICHEN-; MAPPING; MONITORING; MOSSES; MULTI- 
ELEMENT ANALYSIS; TRACE AMOUNTS 


16013 (INIS-mf-13811, pp. 199-200) A PC based computer 
programme for quality assessment of INAA results of emis- 
sion and air particulate samples. Faltejsek, J. (Czech Ecological 
Institute, Rez (Czech Republic)); Obrusnik, |. J.M. Marci Spectro- 
scopic Society, Prague (Czech Republic); Vysoka Skola 
Zemedelska, Prague (Czech Republic); International Atomic En- 
ergy Agency, Vienna (Austria); Commission of the European 
Communities, Ispra (Italy). Environment Inst.; Czech Ecological 
Inst., Prague (Czech Republic); Academy of Sciences of Czech 
Republic, Brno (Czech Republic). Inst. of Analytical Chemistry; 
Czech Hydrometeorological Inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikalni Ustav. 31 Jan 
1994. (CONF-930954—: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. NEUTRON ACTIVATION ANALYSIS/ 
quality control; PARTICULATES/neutron activation analysis; COM- 
PUTER CALCULATIONS; DATA PROCESSING; PARTICULATES 


16014 (INIS-mf-13811, pp. 201) Determination of trace 
elements in normal and diabetic whole blood by neutron acti- 
vation analysis. El-Amri, F.A. (Al-Fateh Univ., Tripoli (Libya). 
Dept. of Chemistry); El-Saltani, H.A.; Dogadkin, N.N.; Ashour, IA. 
J.M. Marci Spectroscopic Society, Prague (Czech Republic); 
Vysoka Skola Zemedelska, Prague (Czech Republic); International 
Atomic Energy Agency, Vienna (Austria); Commission of the Euro- 
pean Communities, Ispra (Italy). Environment Inst.; Czech 
Ecological inst., Prague (Czech Republic); Academy of Sciences of 
Czech Republic, Brno (Czech Republic). Inst. of Analytical Chem- 
istry; Czech Hydrometeorological Inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikaini Ustav. 31 Jan 
1994. (CONF-930954—: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. BLOOD/neutron activation analysis; 
BLOOD; DIABETES MELLITUS; ELEMENTS; MAN; TRACE 
AMOUNTS 


16015 (INIS-mf-13811, pp. 202) Study of trace elements in 
blood cancer by INAA. Durosinmi, M.A. (Ife Univ., lle-lfe (Nige- 
ria)); Ojo, J.0.; Oluwole, A.F.; Akanle, O.A.; Spyrou, N.M. J.M. 
Marci Spectroscopic Society, Prague (Czech Republic); Vysoka 
Skola Zemedelska, Prague (Czech Republic); International Atomic 
Energy Agency, Vienna (Austria); Commission of the European 
Communities, Ispra (Italy). Environment Inst.; Czech Ecological 
Inst., Prague (Czech Republic); Academy of Sciences of Czech 
Republic, Brno (Czech Republic). Inst. of Analytical Chemistry; 
Czech Hydrometeorological Inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikalni Ustav. 31 Jan 
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1994. (CONF-930954—: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. BLOOD PLASMA/neutron activation 
analysis; ERYTHROCYTES/neutron activation analysis; ERY- 
THROCYTES; MULTI-ELEMENT ANALYSIS; NEOPLASMS; 
TRACE AMOUNTS 


16016 (INIS-mf-13811, pp. 2324) Speciation of trace 
elements in biological macromolecules using nuclear and bio- 
analytical methods. Jayawickreme, C.K. (Dalhousie Univ., Halifax, 
NS (Canada). Dept. of Chemistry); Chatt, A. J.M. Marci Spectro- 
scopic Society, Prague (Czech Republic); Vysoka Skola 
Zemedeiska, Prague (Czech Republic); International Atomic En- 
ergy Agency, Vienna (Austria); Commission of the European 
Communities, Ispra (Italy). Environment Inst.; Czech Ecological 
Inst., Prague (Czech Republic); Academy of Sciences of Czech 
Republic, Brno (Czech Republic). Inst. of Analytical Chemistry; 
Czech Hydrometeorological Inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikaini Ustav. 31 Jan 
1994. (CONF-930954-: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. PROTEINS/neutron activation analysis; 
PROTEINS; QUALITATIVE CHEMICAL ANALYSIS; QUANTITA- 
TIVE CHEMICAL ANALYSIS; TRACE AMOUNTS; TRACER 
TECHNIQUES 


16017 (Jue+2808) Errors of absolute methods of reactor 
neutron activation analysis caused by non-1/E epithermal neu- 
tron spectra: The influence of the errors of the activities of 
the flux monitors when using the bare triple monitor method 
with Zr, %Zr and 7Au. Erdtmann, G. Forschungszentrum 
Juelich GmbH (Germany). Zentralabteilung fuer Chemische Analy- 
sen. Aug 1993. 88p. Order Number DE94758738. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A sufficiently accurate characterization of the neutron flux and 
spectrum, i.e. the determination of the thermal flux, the flux ratio 
and the epithermal flux spectrum shape factor, a, is a prerequisite 
for all types of absolute and monostandard methods of reactor 
neutron activation analysis. A convenient method for these mea- 
surements is the bare triple monitor method. However, the results 
of this method, are very imprecise, because there are high error 
propagation factors form the counting errors of the monitor activi- 
ties. Procedures are described to calculate the errors of the flux 
parameters, the a-dependent cross-section ratios, and of the 
analytical results from the errors of the activities of the monitor iso- 
topes. They are included in FORTRAN programs which also allow 
a graphical representation of the results. A great number of exam- 
ples were calculated for ten different irradiation facilities in four 
reactors and for 28 elements. Plots of the results are presented 
and discussed. (orig/HP) 


16018 (KFK-5218) Development of an optochemical sen- 
sor for continuous reversible determination of nitrate in 
drinking water and ground water. Lumpp, R. Kernforschungszen- 
trum Karlsruhe GmbH (Germany). Inst. fuer Radiochemie; 
Kernforschungszentrum Karlsruhe GmbH (Germany). Projekt 
Schadstoffbeherrschung in der Umwelt (PSU); Karlsruhe Univ. 
(T.H.) (Germany). Fakultaet fuer Chemie. Sep 1993. 89p. (In Ger- 
man). Order Number DE94758746. Source: OSTI; NTIS (US Sales 
Only); INIS. 

An optochemical sensor has been developed for continuous 
reversible determination of nitrate in drinking water and ground wa- 
ter. The sensor is based on the combination of the anion selective 
liquid ion exchanger Ni(lIlbathophenanthroline)3°* with phenolsul- 
fonephtalein dyes in a polyvinylichloride membrane. (orig.) 


16019 
trometry in suspensions from extractive treatment of 
contaminated soils. Haug, H.O.; Geyer, F.W.; Koehler, H. Kern- 
forschungszentrum Karlsruhe GmbH (Germany). Inst. fuer Heisse 


(KFK-5224) Trace element analysis by atomic spec- 





Chemie. Aug 1993. 25p. (In German). Order Number DE94758731. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The sample preparation and analytical determination of trace ele- 
ments by atomic spectrometry is described for samples from the 
extractive treatment of contaminated soils. To be analysed were 
alkaline and acid extraction and wash solutions in the form of sus- 
pensions (with particle <2 ym) and the washed soils as residue. 
Acid digests were prepared by microwave-heated high-pressure di- 
gestion employing nitric acid for soils, residues, as well as the 
suspensions. The elements Pb, Zn, Fe, Mn, Cu (partly Ni and Co) 
were measured with ICP-AES, and As, Cd, Cu, Ni, and Co using 
GF-AAS, respectively. Ultrafiltrates were analysed directly. Total 
analyses of some samples were achieved by high-pressure disso- 
lution with hydrofluoric acid-nitric acid solutions or by solids 
analysis of finely powdered samples using the siurry technique with 
GF-AAS in dilute nitric acid +0.1% Triton-X100. (orig.) 


16020 Electrochemical sensor/detector system and method. 
Glass, R.S.; Perone, S.P.; Ciarlo, D.R.; Kimmons, J.F. To Dept. of 
Energy. 1992. Filed date 30 Mar 1992. U.S. Patent Application 7- 
860,329. 55p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94010168. Source: OSTI; NTIS; GPO Dep. 

An electrochemical detection system is described comprising in 
combination: (a) a multielement, microelectrode array detector con- 
taining means for acquiring a plurality of signals; (b) electronic 
means for receiving said signals and converting said signals into a 
readout or display providing information with respect to the nature 
and concentration of elements present in a solution being tested. 
Also described is the means of making the above described micro- 
electrode detector. 


16021 (PSI-94-04) The 1993 radon intercomparison exer- 
cise at PSI. Schuler, C. (Paul Scherrer Inst. (PSI), Villigen 
(Switzerland)). Paul Scherrer Inst. (PSI), Villigen (Switzerland). Feb 
1994. 36p. Order Number DE94623290. Source: OSTI; NTIS; INIS. 

This report describes the results of a radon intercomparison ex- 
ercise conducted at the PSI radon chamber from November 8 to 
November 26, 1993. Three-day exposure intervals with mean 
radon gas concentration levels of 240, 830 and 2200 Bqm-* as 
well as a variation of the humidity in the chamber in the range of 
40% to 90% RH were offered. Eleven participants contributed a 
total of 17 different detector and measuring instrument types. Ref- 
erence measurement and participants’ results are discussed and 
the responses of the detectors and instruments to changes in envi- 
ronmental conditions are closely examined. Summing up the 
participants’ results, the accuracy of radon gas measurements is 
satisfying, but in this range of radon gas concentrations it is better 
for instruments than for passive detectors. With one exception, 
small deviations were observed between the results of radon decay 
product monitors. (author) 12 figs., 9 tabs., 11 refs. 


16022 (SAND-94-0229C) DSMC simulation of low density 
nozzle expansion flow fields. Bartel, T.J.; Sterk, T.M.; Prepper- 
nau, B.; Payne, J. Sandia National Labs., Albuquerque, NM (United 
States). [1994]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF-940625— 
2: 6. AIAA/ASME thermophysics and heat transfer conference, 
Colorado Springs, CO (United States), 20-23 Jun 1994). Order 
Number DE94007867. Source: OSTI; NTIS; GPO Dep. 

Detection of trace chemical species is a difficult and time con- 
suming process. A new area of interest for acquiring this capability 
is in environmental monitoring and nuclear treaty verification. An 
effective alternative to current techniques may be expanding a gas 
mixture through a nozzle and employing beam diagnostic tech- 
niques to monitor signal time of arrival. The differences in the 
inertia of the species alters the arrival time and the signal strength 
in the rapidly expanding flow field. In this investigation, the DSMC 
technique of Bird has been used to evaluate nozzle designs for 
this technique and predict specie mass and concentration ratios. 
Experimental measurements using beam fluorescence will be com- 
pared with the numerical simulations. The flow field of interest 
varies from approximately atmospheric at the nozzle throat to 10-6 
torr in the chamber. Techniques to allow the DSMC technique to 
be applied in the high density region will be presented and com- 
pared with continuum simulations. 
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16023 (UCRL-ID—116497) Radiochemical procedures for 
analysis of Pu, Am, Cs and Sr in water, soil, sediments and 
biota samples. Wong, K.M.; Jokela, T.A.; Noshkin, V.E. Lawrence 
Livermore National Lab., CA (United States). Feb 1994. 27p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. Order Number DE94009040. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The Environmental Radioactivity Analysis Laboratory (ERAL) 
was established as an analytical facility. The primary function of 
ERAL is to provide fast and accurate radiological data of environ- 
mental samples. Over the years, many radiochemical procedures 
have been developed by the staffs of ERAL. As result, we have 
found that our procedures exist in many different formats and in 
many different notebooks, documents and files. Therefore, in order 
to provide for more complete and orderly documentation of the ra- 
diochemical procedures that are being used by ERAL, we have 
decided to standardize the format and compile them into a series 
of reports. This first report covers procedures we have developed 
and are using for the radiochemical analysis of Pu, Am, Cs, and Sr 
in various matrices. Additional analytical procedures and/or revi- 
sions for other elements will be reported as they become available 
through continuation of these compilation efforts. 


16024 (UCRL-JC—115360) Toward a surface photoelectron 
diffractometer: A progress report on selected advances and 
an assessment. Shirley, D.A (Pennsylvania State Univ., University 
Park, PA (United States)); Zheng, Yu; Petersen, B.L.; Hussain, Z.; 
Huff, W.A.; Barton, J.J.; Terminello, L.J. Lawrence Livermore Na- 
tional Lab., CA (United States). 6 Oct 1993. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098 ; W-7405-ENG-48. (CONF-930764—2: 5. international 
conference on electron spectroscopy, Kiev (Ukraine), 26 Jul - 1 
aug 1993). Order Number DE94009289. Source: OSTI; NTIS; 
GPO Dep. 

X-ray diffractometric determination of atomic structures in or- 
dered bulk systems is highly automated and has wide application. 
By contrast, surface crystallography, whether based on photon or 
electron scattering, is still in a relatively early stage of development. 
A summary is given of recent selected highlights in efforts to make 
progress toward surface photoelectron diffractometry and hologra- 
phy by our Berkeley-Penn State group. It is concluded that an 
automated photoelectron diffractometer is practical and desirable. 


16025 (WINCO-1147) Material Identification Technology 
(MIT) concept technical feasibility study. Jones, J.L.; Harker, 
Y.D.; Yoon, W.Y.; Johnson, L.O. Westinghouse Idaho Nuclear Co., 
Inc., Idaho Falls, ID (United States). Sep 1993. 99p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (United States). 
DOE Contract AC07-841D12435. Order Number DE94008812. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Idaho National Engineering Laboratory (INEL) has initiated 
the design and development of a novel pulsed accelerator-based, 
active interrogation concept. The proposed concept, referred to as 
the Material Identification Technology (MIT), enables rapid (be- 
tween accelerator pulses), non-destructive, elemental composition 
analysis of both nuclear and non-nuclear materials. Applications of 
this technique include material monitoring in support of counter- 
proliferation activities, such as export controls (at domestic and 
international inspection locations), SNM controls, nuclear weapon 
dismantiement, and chemical weapon verification. Material Identifi- 
cation Technology combines a pulsed, X-ray source (an electron 
accelerator) and a garnma detection system. The accelerator must 
maximize neutron production (pulse width, beam current, beam en- 
ergy, and repetition rate) and minimize photon dose to the object. 
Current available accelerator technology can meet these require- 
ments. The detection system must include detectors which provide 
adequate gamma energy resolution capability, rapid recovery after 
the initial X-ray interrogation pulse, and multiple single gamma 
event detection between accelerator pulses. Further research is re- 
quired to develop the detection system. This report provides the 
initial feasibility assessment of the MIT concept. 
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Refer also to citation(s) 14341, 14397, 14416, 14508, 14766, 
14918, 14958, 14975, 14976, 14979, 15080, 15087, 15245, 15263, 
16506, 16507, 16688 


16026 (AEA-RS-5134) Fission product thermodynamic 
data: technical progress report 1 January-30 June 1991. Ball, 
R.G.J. (AEA Reactor Services, Harwell (United Kingdom)); Yates, 
A.D.; Bowsher, B.R.; Dickinson, S.; Freemantle, N.E.; Day, T.; Og- 
den, J.S. AEA Reactor Services, Winfrith (United Kingdom). Jul 
1991. 37p. Order Number DE94618948. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Thermodynamic data are being determined for a number of com- 
pounds formed from specific fission products and reactor materials. 
The compounds selected for experimental study and critical as- 
sessment were chosen because their thermodynamic data were 
inadequate or did not exist, as assessed and recommended at a 
specialists’ meeting. These data can be used in the appropriate 
computer code so that the speciation and transport properties of the 
fission products can be predicted during a severe reactor accident. 
Experimental studies have focussed on the vaporization of tellurium 
dioxide, caesium ruthenate, strontium borate and indium hydroxide. 
Critical evaluations have begun for a number of tellurides of impor- 
tance in severe accident assessments, and preliminary analyses 
have been made of the Fe-Te, Ni-Te and Cr-Te systems. (author). 


16027 (AECL-10830) CRYOCOL a computer program to 
calculate the cryogenic distillation of hydrogen isotopes. Dou- 
gias, S.R. Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs. Feb 1993. 13p. Order Num- 
ber DE94622012. Source: OSTI; NTIS (US Sales Only); INIS. 

This report describes the computer model and mathematical 
method coded into the AECL Research computer program CRY- 
OCOL. The purpose of CRYOCOL is to calculate the separation of 
hydrogen isotopes by cryogenic distillation. (Author). 


16028 (AEEW-R-1915) High temperature studies of simu- 
lant fission products. Pt. 5: Temperature-dependent interaction 
of tellurium vapour with zircaloy. Bowsher, B.R.; Jenkins, R.A. 
AEA Technology, Winfrith (United Kingdom). Aug 1991. 39p. Order 
Number DE94618949. Source: OSTI; NTIS (US Sales Only); INIS. 

Revised version of report published in March 1985. 

The interaction of tellurium vapour with Zircaloy-2 and its con- 
stituent elements has been studied over the temperature range 
600 to 1000°C in a variety of atmospheres (argon, argor’/5% 
hydrogen and argon/5% hydrogen/5% water vapour). Vapour depo- 
sition velocities for the reaction have been derived and they exhibit 
an Arrhenius temperature dependence. The reaction is apparently 
diffusion-controlled and oxidation of the coupons decreases the re- 
action rate significantly. (author). 


16029 (ANL/CHM/PP-77689) Non-Markovian electron trans- 
fer reactions with frequency-dependent friction. Tang, J. 
Argonne National Lab., IL (United States). [1993]. 30p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. Order Number DE94009667. Source: OSTI; NTIS; 
GPO Dep. 

A modified non-Markovian Zusman equation for electron transfer 
reactions with frequency-dependent friction is presented. The 
derivation is based on the spin-boson model with a two-level 
system coupled to a non-Debye polar solvent bath with frequency- 
dependent friction. The diffusion constant in the Smoluchowski 
diffusion operator of the ordinary Zusman equation should be re- 
placed by a convolution of a retarded time-dependent diffusion 
constant. An analytical expression for the electron transfer rate 
constant was derived using the Green's function method. In the 
adiabatic regime, electron transfer process is generally nonexpo- 
nential. Because of the time-retardation, initial electron transfer 
reaction is influenced more by the higher frequency components in 
the solvent relaxation. 


16030 (ANL/CMT/CP-82116) A statistical mechanical the- 
ory for molten silicate solutions. Blander, M.; Bloom, |. Argonne 
National Lab., IL (United States). [1994]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-940529-8: 185. Electrochemical Society meeting, 
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San Francisco, CA (United States), 22-27 May 1994). Order Num- 
ber DE94009678. Source: OSTI; NTIS; GPO Dep. 

A statistical mechanical theory for molten silicates has been 
deduced that takes into account the silicate structures and configu- 
ration dependence of free energy of breaking Si-O-Si bridging 
bonds with O?- ions. Thermodynamic properties of binary solu- 
tions can be described in terms of a structural model with four 
equilibrium constants (K;) for breaking bridges on silicons already 
having i broken bonds attached. The theory provides a realistic 
means to relate structural and thermodynamic data. 


16031 (ANL/CMT/PP-80663) A Spreadsheet Algorithm for 
Stagewise Solvent Extraction. Leonard, R.A.; Regalbuto, M.C. 
Argonne National Lab., IL (United States). Aug 1993. 35p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. Order Number DE94009735. Source: OSTI; 
NTIS; GPO Dep. 

The material balance and equilibrium equations for solvent ex- 
traction processes have been combined with computer 
spreadsheets in a new way so that models for very complex multi- 
component multistage operations can be setup and used easily. A 
part of the novelty is the way in which the problem is organized in 
the spreadsheet. In addition, to facilitate spreadsheet setup, a new 
calculational procedure has been developed. The resulting Spread- 
sheet Algorithm for Stagewise Solvent Extraction (SASSE) can be 
used with either IBM or Macintosh personal computers as a simple 
yet powerful tool for analyzing solvent extraction flowsheets. 


16032 (ANL/MSD/CP-81522) Neutron diffraction study of 
aluminum chloride imidazolium chloride molten salts. Taka- 
hashi, S. (Nisshin Steel Co. Ltd., Tokyo (Japan)); Saboungi, M.L.; 
Suzuya, K.; Koura, N. Argonne National Lab., IL (United States). 
Feb 1994. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-940529-7: 1885. 
Electrochemical Society meeting, San Francisco, CA (United 
States), 22-27 May 1994). Order Number DE94009679. Source: 
OSTI; NTIS; GPO Dep. 

The structure of molten mixtures of (AICig)x(1-ethyl-3- 
methylimidazolium chloride);_, was investigated by neutron 
diffraction techniques for x=0.46, 0.50, 0.60 and 0.67. Results de- 
rived from earlier ab initio molecular orbital (6-31G* basis set) 
computations for AICl,~, AloCil7~, and EMI* were used to calcu- 
late the diffraction patterns; the calculated contributions of each 
species are thus obtained and overall results are in good agree- 
ment with measurements. 


16033 (ANL/MSD/CP-81745) Structural investigation of the 
proposed specific heat anomaly in liquid ZnClp. Grimsditch, M. 
(Argonne National Lab., IL (United States)); Price, D.L.; Popova, S. 
Argonne National Lab., IL (United States). Feb 1994. 12p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-940529-6: 185. Electrochemical Society 
meeting, San Francisco, CA (United States), 22-27 May 1994). Or- 
der Number DE94009688. Source: OSTI; NTIS; GPO Dep. 

Liquid ZnClz has been investigated up to 700C using Raman 
and neutron scattering techniques. Results are critically analyzed 
for either a confirmation of, or a contradiction to, the interpretation 
of recent Brillouin scattering experiments which claimed a pro- 
nounced maximum in Cp/Cv at 425C. Our structural results show 
only minor changes above and below this temperature. The Raman 


results are interpreted as showing a gradual dissociation of the 
ZnCle network. 


16034 (CEA-CONF—-11628) Quantum chemistry contribu- 
tion to the understanding of the acid-base phenomena. 
Defranceschi, M. CEA Centre d'Etudes de Saclay, 91 - Gif-sur- 
Yvette (France). Dept. de Recherche sur l’Etat Condense, les 
Atomes et les Molecules. 1993. 9p. (In French). (CONF-9310304-: 
Francophonic symposium on adherence and adhesion, Obernai 
(France), 10-15 Oct 1993). Order Number DE94620285. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The various physical and chemical phenomena involved at the 
atomic and molecular level of a two material interface, are studied. 
When intimately in contact, intermolecular range forces are estab- 
lished between their atoms. These forces are divided in two 
categories: short range and long range forces, and according to 





the intervention rate, the bonding will be more or less strong. A 
quantitative approach, in terms of quantum chemistry of the so 
called acid-base interactions, is proposed and prospects for this 
approach with the view of enhancing or diminishing the bonding 
strength between two materials, are discussed. 


16035 (CEA-CONF—11630) Modelisation and numerical 
simulation for bulk crystal growth processes. Duffar, F.; 
Dusserre, P.; Barat, C.; Nabot, J.P. CEA Centre d’Etudes de 
Grenoble, 38 (France). Dept. d'Etudes des Materiaux. 1993. 15p. 
(CONF-9305105—: Spring meeting of the European Materials Re- 
search Society, Strasbourg (France), 4-7 May 1993). Order 
Number DE94620286. Source: OSTI; NTIS (US Sales Only); INIS. 

The aim of this work is to study the relevance of numerical simu- 
lation for improving the process control in the field of crystal 
growth. This investigation focused on the growth of semiconductor 
and halide crystals by the Bridgman solidification technique, the 
principle of which is to cool a seeded feed material contained in a 
crucible, either by pulling the crucible or by decreasing the temper- 
ature in the furnace. Calculations are performed with the finite 
element method, and for comparison, experiments are carried out 
on Bridgman pulling machines operating either in a laboratory or in 
industrial plants. Calculations and experimental data have shown a 
good agreement and a satisfactory reliability. 


16036 (CNIC—00758) Study on extraction behavior of 
TRPO with different composition. Jiao Rongzhu (Qinghua Univ., 
Beijing, BJ (China). Inst. of Nuclear Energy Technology); Yang 
Dazhu; Zhang Weibe. China Nuclear Information Centre, Beijing, 
BJ (China). Jun 1993. 7p. (in Chinese). (TSHUNE-0068.). Order 
Number DE94620287. Source: OSTI; NTIS (US Sales Only); INIS. 

The structures of four kinds TRPO (trialkyl phosphine oxide) 
were studied by infrared spectrometry and gas chromatography 
mass spectrometry. The ratio of alkyl phosphorus compounds with 
different molecular weight was determined. The extraction behavior 
of americium and nitric acid and the third phase formation condi- 
tion of TRPO (mixed) have been studied and its melting point have 
been measured. Results show that the extractant (TRPO) pro- 
duced by Jinan Phosphate Factory in China has been proved to be 
a competitive one and may have wide application in the future. 


16037 (DOE/CE/23810-33A) Thermophysical properties of 
HFC-143a and HFC-152a: Quarterly report, October 1, 1993— 
December 31, 1993. Haynes, W.M. (National Inst. of Standards 
and Technology, Boulder, CO (United States). Thermophysics 
Div.). Air-Conditioning and Refrigeration Technology Inst., Inc., 
Arlington, VA (United States); National Inst. of Standards and Tech- 
nology, Boulder, CO (United States). Thermophysics Div. Jan 
1994. 43p. Sponsored by USDOE, Washington, DC (United 
States), DOE Contract FG02-91CE23810. Order Number 
DE94009999. Source: OSTI; NTIS; GPO Dep. 

Numerous fluids have been identified as promising alternative 
refrigerants, but much of the information needed to predict their be- 
havior as pure fluids and as components in mixtures does not 
exist. In particular, reliable thermophysical properties data and 
models are needed to predict the performance of the new refriger- 
ants in heating and cooling equipment and to design and optimize 
equipment to be reliable and energy efficient. The objective of this 
project is to provide highly accurate, selected thermophysical prop- 
erties data for refrigerants HFC-143a (CH3;CF3) and HFC-152a 
(CH3CHF2) and to use these data to fit complex equations of state 
and detailed transport property models. The new data will fill gaps 
in the existing data sets and resolve problems and uncertainties 
that exist in and between the data sets. This report describes 
progress during the third quarter of this twelve-month project, 
which was initiated on April 1, 1993. 


16038 (DOE/ER/13430-T3) Reductive coupling of carbon 
monoxide to C2 products: Progress report for the period, May 
1, 1990-November 15, 1993. Templeton, J.L. North Carolina 
Univ., Chapel Hill, NC (United States). Dept. of Chemistry. 1 Oct 
1993. 25p. Sponsored by USDOE, Washington, DC (United 
States), DOE Contract FG05-85ER13430. Order Number 
DE94009412. Source: OSTI; NTIS; GPO Dep. 

This progress report covers the two broad areas of research ad- 
dressed during the period since May 1, 1990. As proposed in 
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1989, studies of carbyne transformations have been pursued with 
a variety of carbyne substituents. Perhaps the most noteworthy 
carbyne results are also the simplest: preparation and properties of 
the parent M=CH unit. The other topic addressed with DOE sup- 
port has metal nitrene chemistry as the cornerstone. Publications 
with iron, tungsten and copper complexes reflect our efforts to ac- 
cess intermediate oxidation state metal nitrene monomers. This 
new thrust was a central theme of the proposal submitted in 1989, 
and progress to date is sufficiently encouraging that detailed plans 
for expanding our nitrene project are an integral part of the accom- 
panying proposal. References in this progress report are kept to a 
minimum; extensive references in the papers cited here place the 
work in perspective relative to the literature landscape. 


16039 (DOE/ER/13538-6) Metallocarboxylate chemistry: 
Progress report, April 1, 1989-September 20, 1991. Gibson, 
D.H. Louisville Univ. Research Foundation, inc., KY (United 
States). [1991]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FGO5-86ER13538. Order Number 
DE94008547. Source: OSTI; NTIS; GPO Dep. 

COz-Bridged Bimetallics: Goals were to establish synthetic 
routes to metallocarboxylates, MCOOM’ [M=CpFe(CO)(PPhg3) or 
Cp*Fe(CO)(PPh3); M’=alakli, main or transition metal], to assess 
stability and to explore chemical reactions. Much of the efforts 
were focused on metallocarboxylate anions. Spectra (IR, DRIFTS, 
NMR) were studied. Other C,; Complexes: Other aspects of transi- 
tion metal-C, chemistry have been under investigation. 


16040 (DOE/ER/13544—-T6) Laser spectroscopy and dynam- 
ics of transient species: Progress report, June 1, 1993-May 
31, 1994. Clouthier, D.J. Kentucky Univ., Lexington, KY (United 
States). Dept. of Chemistry. Feb 1994. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG05-86ER13544. 
Order Number DE94009318. Source: OSTI; NTIS; GPO Dep. 
Work was done on sub-Doppler spectroscopy of thioformalde- 
hyde, electronic spectrum of FS2 radical, FTIR spectra of the 
transient molecule formyl chioride (HCOCI and DCOCI), and high- 
resolution FTIR spectra of the vg (CH2 wag) and vs (CSO symm. 
stretch) bands of sulfine (H2CSO), a transient species formed in 
pyrolysis of dimethyl sulfoxide and oxidation of thioformaidehyde. 


16041 (DOE/ER/13626-T1) Morphological aspects of sur- 
face reactions: Final report, [September 1, 1986—April 30, 
1993]. White, J.M.; Hackerman. Texas Univ., Austin, TX (United 
States). Dept. of Chemistry. [1993]. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG05-86ER13626. 
Order Number DE94010184. Source: OSTI; NTIS; GPO Dep. 

Progress is divided into 4 sections: substrate morphology stud- 
ies (TiO2(001)), fragments synthesized by thermal activation 
(hydrocarbon fragments, role of K on surface activity, N com- 
pounds), fragments synthesized by electron activation, and 
fragments synthesized by photon activation. 


16042 (DOE/ER/13702-6) A model approach to vanadium 
involvement in crude oils and their refining: Progress report. 
Christou, G. Indiana Univ., Bloomington, IN (United States). Dept. 
of Chemistry. [1994]. 22p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-87ER13702. Order Number 
DE94008903. Source: OSTI; NTIS; GPO Dep. 

Heavy crude oils contain a large amount of metal impurities, pri- 
marily vanadium species. These comprise both vanadyl porphyrins 
and vanadyl! non-porphyrins. During hydrotreating of crude oils (re- 
action with Hp over a supported Mo/S catalyst at 350— 450°C) for 
upgrading to usable products the V impurities are converted to in- 
soluble V sulfides which help poison the fixed-bed Mo catalyst. 
Very little is known about the chemistry occurring at a detailed 
level; basically, it is known that initial impurities are vanadyl 
(VO)*+, ie., V'Y species, and that during the refining processes 
they are reduced and sulfided into polymers, i.e., the metal is re- 
duced from V'Y to ~ V''!, the oxo is lost, the organic ligation is lost, 
and the metal is sulfided. In what order and in precisely what man- 
ner this overall transformation is occurring is not known. The 
essence of our research efforts is to develop vanadium chemistry 
of relevance to this area and to thereby provide fundamental infor- 
mation on the transformations occurring and that might prove 
useful in catalyst design. Our work has encompassed the study of 
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the reactivity chemistry of [VO]** species and the formation and 
characterization of V/S aggregates under conditions designed to 
mimic those present under hydrotreating conditions. Thus, we are 
applying an Inorganic Model Approach to provide insights into the 
chemistry occurring during the refining process. Our emphasis has 
been on definitive characterization of products using a variety of 
physical techniques,including X-ray crystallography. Our work cov- 
ers the following areas, each of which is described: studies in V/ 
02+ chemistry; V''/O chemistry; V/S complexes; and absorption of 
[VO}** groups on catalyst surfaces. 


16043 (DOE/ER/14321-T2) Ligand intermediates in metal- 
catalyzed reactions: Annual technical report, August 1, 
1992-August 1, 1993. Gladysz, J.A. Utah Univ., Salt Lake City, 
UT (United States). 10 Aug 1993. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG03-93ER14321. 
Order Number DE94008713. Source: OSTI; NTIS; GPO Dep. 

Achievements are reported for the following 4 areas: z/o equil- 
libria in aldehyde and ketone complexes; thermodynamic ligand 
binding affinities (a,G unsaturated organic carbonyl compounds); (a 
new form of coordinated carbon) an unsupported C3 chain that 
spans two different transition metals; and (a new form of coordi- 
nated carbon) an C3 chain that is anchored by a metal on each 
end and spanned by a third 


16044 (DOE/ER/60356—4) Interaction of slow electrons with 
high-pressure gases (‘Quasi-liquids’); synthesis of our knowl- 
edge on slow electron-molecule interactions: Final progress 
report, March 15, 1986—-August 14, 1987. McCorkle, D.L.; 
Christophorou, L.G. Tennessee Univ., Knoxville, TN (United 
States). Dept. of Physics and Astronomy. [1987]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG05- 
85ER60356. Order Number DE94008593. Source: OSTI; NTIS; 
GPO Dep. 

The rate constant for electron attachment to F2 was measured at 
233 to 373 K in nitrogen at 0.04—0.75 eV and in argon at 298 K at 
0.4-2.95 eV. The unfolded cross section was compared with 
calculations. The ionization threshold of N,N,N’,N’-tetramethyl-p- 
phenylenediamine (TMPD) was measured in ethane over the 
density range 0.15—13.3 M/I at 295-413 K using multiphoton ion- 
ization conductivity 


16045 
tated iron catalysts with improved stability: Final report, 
September 1987-September 1992. Abrevaya, H. UOP, Inc., Des 
Plaines, IL (United States). 27 Dec 1993. 278p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
87PC79812. Order Number DE94008711. Source: OSTI; NTIS; 
GPO Dep. 

Precipitated iron catalysts are expected to be used in next gen- 
eration slurry reactors for large-scale production of transportation 
fuels from synthesis gas. These reactors are expected to operate 
at higher temperatures and lower H2:CO ratios relative to the Sasol 
Arge reactor (Table 1A). The feasibility of using iron catalysts has 
been demonstrated under relatively mild Arge-type conditions but 
not under more severe slurry conditions. Possibly, an improvement 
in catalytic stability will be needed to make iron catalysts suitable 
for slurry operation. This program was aimed at identifying the 
chemical principles governing the deactivation of precipitated iron 
catalysts during Fischer-Tropsch synthesis and use of these chemi- 
cal principles in the design of more stable catalysts. A new 
precipitated Fe catalyst was developed in this program for slurry 
reactor operation. The new Fe catalyst is predicted to perform 
slightly below the performance targets for slurry bubble column op- 
eration. Stability targets appear to be achievable. This catalyst did 
not noticeably deactivate during 1,740 hours on-stream. Compared 
to the selectivity target, an excess of 2% C, + Co was formed at 
265°C. Based on the initial catalyst inventory in the autoclave, the 
catalyst seems to be short of the activity target by a factor of 1.8 at 
265°C and 1.3 at 275°C. However, actual specific activities are 
likely to be closer to target because of catalyst inventory loss 


across the filter during the run and because catalytic activities were 
underestimated at low conversions. 


(DOE/PC/79812-T17) The development of precipi- 
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16046 (DOE/PC/90042-T8) Development of a catalyst for 
conversion of syngas-derived materials to isobutylene: Quar- 
terly technical progress report No. 9, April 1, 1993—June 30, 
1993. Barger, P.T. UOP, Inc., Des Plaines, IL (United States). 29 
Nov 1993. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-91PC90042. Order Number 
DE94009698. Source: OSTI; NTIS; GPO Dep. 

Goal is to develop a catalyst and process for converting of syn- 
gas to isobutanol and to evaluate the commercial potential of the 
new process. This report covers preliminary testing of methanol 
synthesis catalysts alone and in combination with basic metal ox- 
ides. Materials tested included Cu/Zn/Al, Zn/Cr oxides, and K/Zr/ 
Zr/Mn oxides. 


16047 (DOE/PC/90056-T13) Technology development for 
iron Fischer-Tropsch catalysts: Quarterly technical progress 
report, period ending September 30, 1993. Davis, B.H. Kentucky 
Univ., Lexington, KY (United States). Center for Applied Energy 
Research. [1993]. 36p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-91PC90056. Order Number 
DE94008723. Source: OSTI; NTIS; GPO Dep. 

Slurry phase Fischer-Tropsch synthesis was conducted with an 
ultrafine iron oxide catalyst promoted with either K or Zr or both. 
Pretreatment in CO yielded higher conversions and a more stable 
catalyst than activation in hydrogen or synthesis gas. Hydrogen 
pretreatment of K promoted catalysts and synthesis gas activation 
in general were less effective. Mossbauer spectroscopy and XRD 
showed X-FesC» and e-Fes »C were formed during pretreatment in 
CO and did not depend on promoters present. Catalysts pretreated 
in Ha were reduced to metallic Fe and Fe304; promotion with K 
and Zr decreased the extent of reduction. Hydrogen pretreated 
catalysts with K lost surface area and carbided rapidly under syn- 
thesis conditions. Activation in synthesis gas reduced all catalysts 
to Feg0,4. Subsequent synthesis did not effect the phase present 
for the unpromoted and Zr promoted catalysts while those with K 
formed X-FesCo and e-Fes oC. It is concluded that pretreatment 
type is more important to the catalyst activity during the early pe- 
riod of synthesis than the impact of promotion with K and Zr. 


16048 (DOE/PC/92106-T4) Charge distribution analysis of 
catalysts under simulated reaction conditions: Fourth quar- 
terly technical progress report, July 1-September 30, 1993. 
Freund, F. Surtace/Interface, Inc., Mountain View, CA (United 
States). [1993]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-92PC92106. Order Number 
DE94010260. Source: OSTI; NTIS; GPO Dep. 

Only moderate progress was made in collecting data using the 
Charge Distribution Analysis (CDA) apparatus. Initial runs per- 
formed with the furnace built on a boron nitride (BN) support 
showed unacceptable limitations. A new furnace design was imme- 
diately begun; the new microfurnace gave rapid heating and 
cooling rates almost 4 times faster than the BN furnace. Baseline 
data runs with fused silica were made. 


16049 (DOE/PC/92106-T5) Charge distribution analysis of 
catalysts under simulated reaction conditions: Fifth quarterly 
technical progress report, October 1—-December 31, 1993. Fre- 
und, F. Surtace/Interface, Inc., Mountain View, CA (United States). 
[1993]. 22p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-92PC92106. Order Number 
DE94010261. Source: OSTI; NTIS; GPO Dep. 

CDA runs with iron oxide catalyst #7 (with SO,4) were performed 
under nitrogen. Preparations are being made for H2S atmosphere. 


16050 (DOE/PC/92109-T3) Direct aromatization of 
methane: Quarterly technical progress report No. 4, July 1, 
1993-September 30, 1993. Altamira Instruments, Inc., Pittsburgh, 
PA (United States). 8 Oct 1993. 7p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC22-92PC92109. 
Order Number DE94008719. Source: OSTI; NTIS; GPO Dep. 

The pyrolysis of methane in the absence of a quench was stud- 
ied at temperatures between 900 and 1050°C and methane flows 
of 80-200 Scc/min. At 1050°C and a methane flow rate of 100 
Scc/minute, methane conversion ranged between 15-19% with the 
major products being benzene, acetylene, and ethylene. The ben- 
zene molar selectivity was ca. 50%, corresponding to molar yield 





of ca. 7.5-10%. The reaction resulted in the formation of visible 
amounts of solid carbon, particularly at 1050°C. The resulting solid 
consisted partly of carbon and partly of a yellowish tar-like material 
which was soluble in toluene and contained various heavy hydro- 
carbons and polyring aromatics. 


16051 (DOE/PC/92116-T1) Superacid catalysis of light hy- 
drocarbon conversion: First quarterly technical report, August 
25—November 24, 1993. Gates, B.C. (California Univ., Davis, CA 
(United States)); d’ltri, J.L.; Cheung, F. Delaware Univ., Newark, 
DE (United States); California Univ., Davis, CA (United States). 
[1993]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-93PC92116. Order Number 
DE94010133. Source: OSTI; NTIS; GPO Dep. 

Goal is to evaluate the potential value of solid superacid cata- 
lysts of the sulfated zirconia type for light hydrocarbon conversion; 
such catalysts will be tested in a flow reactor fed with streams con- 
taining, for example, n-butane or propane. This report summarizes 
the design of the reactor system. 


16052 (DOE/PC/92534-4) Selective catalytic reduction of 
sulfur dioxide to elemental sulfur: Quarterly technical 
progress report No. 4, April-June 1993. Liu, Wei; Fiytzani- 
Stephanopoulos, M.; Sarofim, A.F.; Williams, R.S. Massachusetts 
Inst. of Tech., Cambridge, MA (United States). Dept. of Chemical 
Engineering. [1993]. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-92PC92534. Order Number 
DE94009793. Source: OSTI; NTIS; GPO Dep. 

Elemental sulfur recovery from SOz-containing gas stream is 
highly attractive as it produces a salable product and no waste to 
dispose of. However, commercially available schemes are complex 
and involve multi-stage reactors, such as, most notably in the Re- 
sox (reduction of SO, with coke) and Claus plant(reaction of SO. 
with H2S over catalyst). This project will investigate a cerium oxide 
catalyst for the single stage selective reduction of SO, to elemental 
sulfur by a reductant, such as carbon monoxide. Cerium oxide has 
been identified in recent work at MIT as a superior catalyst for SO2 
reduction by CO to elemental sulfur because its high activity and 
high selectivity to sulfur over COS over a wide temperature 
range(400-650°C). The detailed kinetic and parametric studies of 
SO, reduction planned in this work over various CeO.-formulations 
will provide the necessary basis for development of a very simpli- 
fied process, namely that of a single-stage elemental sulfur 
recovery scheme from variable concentration gas streams, The po- 
tential cost- and energy-efficiency benefits from this approach can 
not be overstated. A first apparent application is treatment of a re- 
generator off-gases in power plants using regenerative flue gas 
desulfurization. Such a simple catalytic converter may offer the 
long-sought “Claus-alternative” for coal-fired power plant applica- 
tions. 


16053 (INCT—2126/6) Cascades for natural water enrich- 
ment in deuterium and oxygen-18 using membrane 
permeation. Chmielewski, A.G. (Institute of Nuclear Chemistry and 
Technology, Warsaw (Poland)); Matuszak, A.; Zakrzewska- 
Trznadel, G.; Van Hook, A.; Miljevic, N. Institute of Nuclear 
Chemistry and Technology, Warsaw (Poland). 1991. 43p. Order 
Number DE94623319. Source: OSTI; NTIS (US Sales Only); INIS. 

The enrichment of water in heavy isotopes by permeation 
through a hydrophobic membrane is described. Simple counter - 
current cascades are of no practical interest because of their high 
energy demand. A better solution is to employ a double counter - 
current cascade re-utilizing part of the heat of condensation. Cur- 
rently employed methods of natural water enrichment in heavy 
isotopes are compared to the proposed membrane process. (au- 
thor). 18 refs, 14 tabs, 21 figs. 


16054 (INIS-mf-14197) On the molybdenum tellurates of 
Li*, Na*, Rb*, Cs* and NH,*. Frost, M. Muenchen Univ. (Ger- 
many). Fakultaet fuer Chemie und Pharmazie. 9 Mar 1993. 263p. 
(In German). Order Number DE94761041. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The heteropoly compounds often crystallize with a high water 
content and are thus capable of forming hydrogen bridges. These 
hydrogen bridges have until now attracted undeservedly little atten- 
tion in the literature. This is all the more surprising considering the 
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already mentioned fact that some polywolframates have remark- 
able physiological properties (antifumoural or antiviral effects), as 
do molybdates and vanadates. The hydrogen bridge bonds un- 
doubtedly play a capital role in the interactions with the biologic 
substrate. The aim of the study was the preparation, chemical and 
spectroscopic characterisation (in particular IR and '>Te-NMR 
spectroscopy) and X-ray structural analysis of molybdenum tel- 
lurates. Further the proton acceptor behaviour of the 
ANDERSON-EVANS anion was examined. The oxygen atoms sur- 
rounding the Mo-atoms and the Te atom are uni-, bi- or trivalent. 
This raises the question whether the different covalences influence 
the hydrogen bridge bonding behaviour of the ANDERSON-EVANS 
anion (TeMogO24°-). (orig/BBR) 


16055 (K/ETO-140) SOLGAS refined: A computerized ther- 
modynamic equilibrium calculation tool. Trowbridge, L.D.; 
Leitnaker, J.M. Oak Ridge K-25 Site, TN (United States). Nov 
1993. 80p. USECHQ-93-C-0001. Order Number DE94009021. 
Source: OSTI; NTIS; INIS. 

SOLGAS, an early computer program for calculating equilibrium 
in a chemical system, has been made more user-friendly, and sev- 
eral‘ bells and whistles” have been added. The necessity to include 
elemental species has been eliminated. The input of large numbers 
of starting conditions has been automated. A revised format for en- 
tering data simplifies and reduces chances for error. Calculated 
errors by SOLGAS are flagged, and several programming errors 
are corrected. Auxiliary programs are available to assemble and 
partially automate plotting of large amounts of data. Thermody- 
namic input data can be changed “on line.’ The program can be 
operated with or without a co-processor. Copies of the program, 
suitable for the IBM-PC or compatible with at least 384 bytes of 
low RAM, are available from the authors. 


16056 (K/ETO-147) Kinetics of CIF, generation from CIF 


and F2. Reiner, R.H.; Simmons, D.W.; Barber, E.J. Oak Ridge K- 


25 Site, TN (United States). Mar 1994. 24p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO05- 
840721400. Contract USECHQ-93-C-0001. Order Number 
DE94009944. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The reaction CIF + F2 — CIF, has been studied as a function of 
reactant pressure, temperature, and reactor surface area. The ki- 
netic studies indicate that nickel fluoride is an effective reaction 
catalyst, increasing the reaction rate by two orders of magnitude at 
140C (10 torr CIF and 40 torr Fo). The catalyzed reaction rate is: 
(1) not the same order as the gas phase reaction, (2) proportional 
to the surface area of the catalyst, and (3) partially inhibited by the 
addition of UF, or CIF3. 


16057 (KFK-5210) The GaCly-detector of the GALLEX- 
experiment for the measurement of solar neutrinos - 
physicochemical data and properties of GaCl,-solution and 
structural materials. Ammon, R. v.; Knittel, G. Europaeische 
GALLEX-Kollaboration. Kernforschungszentrum Karlsruhe GmbH 
(Germany). Inst. fuer Heisse Chemie. Sep 1993. 88p. (in German). 
Order Number DE94758557. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Laboratory tests comprised: 1. Physicochemical data of the de- 
tector solution, e.g. density, viscosity, surface tension etc. of the 
highly concentrated, hydrochloric GaClg-solution. 2. The volatility of 
HCl and H20, so that the depletion of these solution components 
during the course of the experiment can be estimated. Particularly 
important is a knowledge of the volatility of Ge, the product of the 
nuclear reaction of the neutrinos with Ga, which must be quantita- 
tively separated and measured. The desorption of GeCl, from the 
GaCl, solution follows an exponential rate down to residual concen- 
trations of c/co = 10~-*. The last traces are trapped in the solution 
in a less volatile form. This effect was studied. A Ge-desorption test 
was carried out routinely as a quality control on all delivery charges 
of the GaCl,-solution (100 t) from the supplier. 3. The longtime sta- 
bility of the structural materials in the aggressive GaCl-solution 
had to be assured. Most important are the PVDF liner of the detec- 
tor tank made of glassfiber-reinforced vinylester plastic, the 
absorption columns and their packings made of glass, and contain- 
ers and tanks made of polypropylene (PP) serving as transport 
vessels or for emergency situations (leakage). In addition it had to 
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be ascertained that Ge was not trapped by adsorption of diffusion 
at the walls of the tank or the absorption columns. (orig./HP) 


16058 (KFK-PEF-107) Studies concerning thermodynam- 
ics and kinetics of the absorption of halogenated 
hydrocarbons relevant to environment. Weisweiler, W. (Karl- 
sruhe Univ. (T.H.) (Germany). Inst. fuer Chemische Technik); 
Eidam, K.; Winterbauer, H. Kernforschungszentrum Karlsruhe 
GmbH (Germany). Projekt Europaeisches Forschungszentrum fuer 
Massnahmen zur Luftreinhaltung (PEF). Jul 1993. 95p. (In 
German). Sponsored by Land Baden-Wuerttemberg, Stuttgart (Ger- 
many);Commission of the European Communities, Brussels 
(Belgium). Foerderkennzeichen PEF 89/002/3. Order Number 
DE94756431. Source: OSTI; NTIS (US Sales Only); INIS. 

In the context of the research project the scrubbing of air con- 
taminated by peculiar volatile organic compounds was investigated 
using the absorption technique by means of high boiling organics 
as washing liquids. Eight chlorinated hydrocarbons well known 
from technical processes were chosen to be representative for the 
volatile organic compounds. Eleven absorption media were selected 
on the basis of their physical properties. For the determination of 
the solubility data of the absorption media due to chlorinated hy- 
drocarbons, nitrogen as well as a mixture of nitrogen and oxygen 
were used as carrier gas. The influence of the dipole moment of 
the absorption media on the amount of solubility - expressed as 
enrichment factor - was studied, too. Concerning the technical 
application, the thermostability and the stability against diluted inor- 
ganic acids were studied as well. (orig.). 56 figs., 8 tabs., 63 refs. 


16059 (LA-SUB-93-307) Liquid crystalline thermosetting 
polyimides: Final report. Hoyt, A.E. (Connecticut Univ., Storrs, 
CT (United States). Inst. of Materials Science); Huang, S.J. Los 
Alamos National Lab., NM (United States); Connecticut Univ., 
Storrs, CT (United States}. Inst. of Materials Science. Jul 1993. 
26p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE94009939. Source: 
OSTI; NTIS; GPO Dep. 

Phase separation of rodlike reinforcing polymers and flexible coil 
matrix polymers is a common problem in formulating molecular 
composites. One way to reduce phase separation might be to em- 
ploy liquid crystalline thermosets as the matrix material. In this 
work, functionally terminated polyimide oligomers which exhibit 
lyotropic liquid crystalline behavior were successfully prepared. Ma- 
terials based on 2,2’-bis(trifluoromethyl)-4,4’-diaminobipheny! and 
3,3’,4,4’-biphenylenetetra-carboxylic dianhydride have been syn- 
thesized and characterized. 


16060 (LBL-34894) Methanol electrooxidation on well- 
characterized Pt-Ru alloys. Gasteiger, H.A.; Ross, P.N. Jr.; 
Cairns, E.J. Lawrence Berkeley Lab., CA (United States). Nov 
1993. 165p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SFO00098. Order Number 
DE94009640. Source: OSTI; NTIS; GPO Dep. 

Rate-limiting step in electrooxidation of methanol in sulfuric acid 
electrolyte on sputter-cleaned Pt-Ru electrodes at 25C was initial 
adsorption/dehydrogenation of methanol on Pt surface atom en- 
sembles, resulting in an optimum Ru surface composition of 10 at. 
%; conversely, Ru-rich surfaces poison the methanol oxidation re- 
action since Ru is inactive for dissociative adsorption of methanol. 
However, nucleation of oxygen-containing species on bare Ru 
atoms at low electrode potentials promotes oxidative removal of 
methanol dehydrogenation fragments, thereby preventing the long- 
term deactivation of Pt-Ru electrodes. This bifunctional character of 
Pt-Ru alloys was verified in measurements of electrocatalytic activ- 
ity for electrooxidation of CO: nucleation of oxygen-containing 
species on Ru surface atoms significantly enhanced the oxidation 
of adsorbed CO, producing a catalytic shift of 0.25 V for an alloy 
with the optimum Ru surface composition of ~50 at. %. The same 
optimum Ru surface composition was observed in electrooxidation 
of formic acid, which similarly to CO interacts with both Pt and Ru 
surface atoms. For the methanol electrooxidation reaction, activity 
of Ru for dissociative adsorption of methanol is a strong function of 
temperature. This change in the adsorptive nature of the Ru sites 
with temperature produced a variation in the optimum surface com- 
position with temperature, from ~7 at 25C to ~33 at. % at 60C. 
The shift in optimum composition with temperature was attributed 
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to a shift in the rate-determining step from methanol adsorption/ 
dehydrogenation at room temperature to the surface reaction be- 
tween the dehydrogenated intermediate and surface oxygen at 
60C. 


16061 Synthesis of iron based hydrocracking catalysts. Far- 
casiu, M.; Eldredge, P.A.; Ladner, E.P. To Dept. of Energy. 1992. 
Filed date 3 Apr 1992. U.S. Patent Application 7-862,887. 19p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94010162. Source: OSTI; NTIS; GPO Dep. 

Disclosed are method of preparing a fine particle iron based hy- 
drocracking catalyst and the catalyst prepared thereby. An iron (Ill) 
oxide powder and elemental sulfur are reacted with a liquid hydro- 
gen donor having a hydroaromatic structure present in the range of 
from about 5 to about 50 times the weight of iron (Ill) oxide at 
180C to 240C for 0 to 8 hours. Various specific hydrogen donors 
are disclosed. The catalysts are active at low temperature (<350C) 
and low pressure. 


16062 Cobalt carbonyl catalyzed olefin hydroformylation in 
supercritical carbon dioxide. Rathke, J.W.; Klingler, RJ. To 
Dept. of Energy. 1992. Filed date 28 Apr 1992. U.S. Patent Appii- 
cation 7-874,897. 23p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Order Number 
DE94010143. Source: OSTI; NTIS; GPO Dep. 

A method of olefin hydroformylation is provided wherein an olefin 
reacts with a carbonyl catalyst and with reaction gases such as hy- 
drogen and carbon monoxide in the presence of a supercritical 
reaction solvent, such as carbon dioxide. The invention provides 
higher yields of n-isomer product without the gas-liquid mixing rate 
limitation seen in conventional Oxo processes using liquid media. 


16063 (PNL-9432) Impact of catalysis on the production of 
the top 50 US commodity chemicals. Tonkovich, A.L.Y. Pacific 
Northwest Lab., Richland, WA (United States). Mar 1994. 46p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94009876. Source: 
OSTI; NTIS; GPO Dep. 

Information on each chemical is stored in an accompanying 
Excel™ 4.0 spreadsheet (“topSOchem.xcl”). This analysis tool 
allows the user to make assumptions about process yield improve- 
ments and evaluate the corresponding impact on the process and 
feedstock energy. Many scenarios have been investigated and are 
reported in the text. If all of the catalytic processes associated with 
the top 50 chemicals were raised to their maximum process yields, 
the corresponding process and feedstock energy savings would 
exceed 0.47 quads per year. More realistic process yield improve- 
ments of 1%, 5%, and 10% where possible, would save 0.03, 0.14, 
and 0.23 quads per year. Many of the commodity chemicals face 
limitations from both the current catalyst and process. Catalysis is 
vital, but catalysis alone is not the answer to maximizing energy 
savings. Integration of catalysis development with process engi- 
neering research can lead to significant energy savings during the 
production of the top 50 chemicals. 


16064 (SAND-94-0055C) Temperature dependence of the 
two-photon absorption spectrum of poly(di-n-hexylsilane). Ke- 
pler, R.G. (Sandia National Labs., Albuquerque, NM (United 
States)); Soos, Z.G. Sandia National Labs., Albuquerque, NM 
(United States). [1994]. 6p. Sponsored by USDOE, Washington, 
DC (United States);National Science Foundation, Washington, DC 
(United States). DOE Contract AC04-94AL85000. DMR-8921072. 
(CONF-940262-1: 2. international topical conference on optical 
probes of conjugated polymers and fullerenes, Salt Lake City, UT 
(United States), 16-19 Feb 1994). Order Number DE94008939. 
Source: OSTI; NTIS; GPO Dep. 

We have measured the temperature dependence of the intensity 
of the lowest energy two-photon absorption line in poly(di-n- 
hexylsilane) and find that it does not change between ambient 


temperature and 14 K. The line width decreases by about a factor 
of three. 


16065 (SKB-TR-93-17) Oxidation of uraninite. Janeczek, J. 
(Univ. of New Mexico, Albuquerque, NM (United States). Dept. of 
Earth and Planetary Science); Ewing, R.C. Swedish Nuclear Fuel 





and Waste Management Co., Stockholm (Sweden). Jun 1993. 30p. 
Order Number DE94620288. Source: OSTI; NTIS; INIS. 

Samples of uraninite and pitchblende annealed at 1200 degrees 
C in Ho, and untreated pitchblende were sequentially oxidized in 
air at 180-190 degrees C, 230 degrees C, and 300 degrees C. 
Uraninite and untreated pitchblende oxidized to the U,Oo9-type 
oxide, and their x-ray symmetry remained isometric up to 300 de- 
grees C. Reduced pitchblende, after oxidation to UO2,, and 
U,Og9-type oxides, transformed into a-U3;O, at 300 degrees C. Two 
major mechanisms control uraninite and untreated pitchblende sta- 
bility during oxidation: 1. Th and/or lanthanide elements maintain 
charge baiance and block oxygen interstitials near impurity cations; 
2. the uraninite structure saturates with respect to excess and 
radiation-induced oxygen interstitials. Untreated pitchblende during 
oxidation behaved similarly to irradiated UO. in spent nuclear fuel; 
whereas, reduced pitchblende resembled non-irradiated UO2. An 
analysis of the data in the literature, as well as our own efforts 
(XRD, EMPA, SEM, AEM) to identify U;07 in samples form Cigar 
Lake, Canada, failed to provide conciusive evidence of the natural 
occurrence of tetragonal aU307. Most probably, reported occur- 
rences of U307 are mixtures of isometric uraninites of slightly 
different compositions, 45 refs. 


4004 Electrochemistry 
Refer also to citation(s) 14296, 15724, 16057, 16085 


16066 (ANL/MSD/CP-81521) Aluminum chioride-1- 
butylpyridinium chloride melts as an electrolyte for aluminum/ 
polyaniline cells. Koura, N. (Tokyo University of Science, Tokyo 
(Japan). Faculty of Science and Technology); Takeishi, K.; Taka- 
hashi, S.; Curtiss, L.A.; Suzuya, K.; Saboungi, M.L.; Price, D.L. 
Argonne National Lab., IL (United States). Jan 1994. 15p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-940529-4: 185. Electrochemical Society 
meeting, San Francisco, CA (United States), 22-27 May 1994). Or- 
der Number DE94009686. Source: OSTI; NTIS; GPO Dep. 

Dense, smooth Al can be electrodeposited at room temp. (RT) 
from ambient temp. molten AlCl3-1-butylpyridinium chloride (BPC) 
melt. Polyaniline (PAn), used as electrode, has a high doping level 
per polymer unit and a large discharge capcity. Highly electroactive 
PAn can be synthesized from AICIz;-BPC/PAn cells operated at RT. 
The electrochemical behavior of the PAn electrode was investi- 
gated in various composition electrolytes; neutron diffraction was 
also used to study the structure factor, total correlation factor, and 
average pair distribution function. 


16067 (DOE/ER/45273-T1) [Monitoring interfacial dynam- 
ics by pulsed laser techniques}: [Annual report, August 1, 
1988—July 31, 1989]. Richmond, G. Oregon Univ., Eugene, OR 
(United States). [1989]. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG06-86ER45273. Order Num- 
ber DE94009124. Source: OSTI; NTIS; GPO Dep. 

Goal is the development and application of new optical methods 
to the study of dynamic processes at the electrode/electrolyte inter- 
face. The technique which was primarily focused on was second 
harmonic generation (SHG) because of its suitability for probing 
buried interfaces. A photothermal deflection spectroscopy station 
was also built for broad band study of the absorptivity of the inter- 
face. Dynamic processes initiated by either a fast potential step or 
a fast photoexcitation pulse was investigated. In the first case, 
metaVaqueous electrode systems were studied by time-resolved 
SHG. In the second, several photoactive materials of interest for 
solar energy devices were studied. 


4005 Photochemistry 
Refer also to citation(s) 16057, 16070 


16068 (DOE/ER/13500-5) The photodissociation and reac- 
tion dynamics of vibrationaily excited molecules: Technical 
progress report, 1993-1994. Wisconsin Univ., Madison, WI 
(United States). [1994]. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-86ER13500. Order Num- 
ber DE94009655. Source: OSTI; NTIS; GPO Dep. 
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Combined vibrational overtone excitation and laser induced fluo- 
rescence detection was used to study dissociation dynamics of 
hydroxylamine (NH2OH), laser induced grating experiments on 
water were analyzed, discovering the important role that elec- 
trostriction and thermal relaxation play, and a new apparatus for 
preparing vibrationally excited molecules with simulated Raman ex- 
citation was completed and the first measurements made. Role of 
vibrational excitation in photodissociation dynamics was studied us- 
ing a vibrational state preparation technique, such as vibrational 
overtone excitation or stimulated Raman excitation, to create 
molecules with particular nuclear motions and then excite that 
molecule to a dissociative electronic state. Because the vibrational 
excitation alters the dissociation dynamics in the excited state, both 
by providing access to different portions of the excited state sur- 
face and by altering the motion of the system on the surface, it is 
usually refered to as vibrationally mediated photodissociation. 


16069 (DOE/ER/14125-T1) Photochemistry of dithiolate 
complexes of the platinum group elements: Progress report, 
May 1, 1993—April 30, 1994. Eisenberg, R. Rochester Univ., NY 
(United States). Jan 1994. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-90ER14125. Order Num- 
ber DE94009657. Source: OSTI; NTIS; GPO Dep. 

The efforts were focused on square planar complexes of plat- 
inum (Il) of formula PtL2(S-S), where S-S is a dithiolate and L, is 
a,a’-diimine, diphosphine or diolefin chelating ligand or pairs of 
monodentate 2e- donors. Studies on PtL2(S-S), where Lo2=1,5- 
cyclooctadiene and phosphine or diphosphine ligands have been 
completed. A study of photochemistry of Ir(lll) alkyl complexes 
IrR(CO)Lo(mnt) (R=Me, Et, Bz; L=PAr3) was also completed. Ef- 
forts will continue to focus on square planar dithiolate complexes in 
context of light to chemical energy conversion and use as chro- 
mophores for water reduction. 


4006 Radiation Chemistry 
Refer also to citation(s) 14608, 14771, 14772, 16827, 17394 


16070 (ANL/RPG-94/1) Radiation and Photochemistry Sec- 
tion annual report, October 1992—November 1993. Argonne 
National Lab., IL (United States). Nov 1993. 39p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. Order Number DE94008880. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The research described in this survey is a study of transient in- 
termediates and chemistry induced by energetic radiation in the 
condensed phase. The survey is presented in two major parts: the 
first one studies ions, excited states, and other transients in the 
condensed phase; the second one studies the role of solvents in 
chemical reactivity. Some highlights of the past year were observa- 
tions of ion-molecule reactions of excited aromatic cations via flash 
photolysis and transient de conductivity; anion solvation study re- 
vealing role of solvent molecular structure; zeolite matrix study of 
C7Hg, radical cation chemistry; and H atom reaction with Oo, I-, 
and comparison of diffusion of H, D, and muonium in ice. Refs, 25 
figs, 5 tabs. 


16071 (JAERI-M—93-196) Microchanne!l formation in poly- 
imide by heavy ion irradiation: For the electric packaging 
board. Matsumoto, Yasuyo (Sumitomo Electric Industries Ltd., Os- 
aka (Japan)); Matsuura, Yuki; Hibino, Yutaka; Kawakami, Koichi; 
Komaki, Yoshihide; Ishikawa, Niro; Sakurai, Tsutomu; Tachikawa, 
Enzo. Japan Atomic Energy Research Inst., Tokyo (Japan). Oct 
1993. 47p. (In Japanese). Order Number DE94753315. Source: 
OSTI; NTIS; INIS. 

The relations between the formation of microchannels and the 
conditions of heavy ion irradiation and the etching have been ex- 
amined for 35 yum thick polyimide mounted on copper plate, which 
was irradiated over a mask by the heavy ions. A NaClO aqueous 
solution was suitable for etching the irradiated polyimide without 
any attack for copper and the adhesion. The sharp etched pattern 
of micro-channels in polyimide was obtained by irradiation of heav- 
ier ions (10'°-10'2/cm?). The sharp pattern was also obtained by 
the subsequent exposure of the irradiated polyimide to +-ray (more 
than 1 MGy) prior to etching. The short-wave ultraviolet light was 
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less effective than -+-ray. The residual ions in etched polyimide was 
confirmed by activation analysis. Dissolution of the polyimide up to 
the calculated range of ion was found to leave yet the residual ions 
therein and the excess dissolution of 10% over the calculated 
range to decrease the residual ions in the etched polyimide below 
the detection limit. Injected ions increase their ranges during the 
time of irradiation, because the characteristics of polymer change 
in irradiation. For the period calculated from the track etching rate, 
about several % injected ions were estimated to remain in etched 
polyimide. Irradiation by heavy ions leads to degradation of imide 
group and increase in groups of C=0, CO, and CN in polyimide, 
which results in easy etchability. (author). 


4007 Radiochemistry and Nuclear Chemistry 


Refer also to citation(s) 14590, 14676, 14696, 14849, 14894, 
16747, 16751, 16752, 16762, 16767 


16072 (ANL/RERTR/TM-13, pp. 417-433) Production cycle 
of fission molybdenum-99. Ali, S.A. (institute of Radiochemistry, 
Karlsruhe (Germany)); Ache, H.J. Argonne National Lab., IL 
(United States). Jul 1993. (CONF-8809221-—: International meeting 
on reduced enrichment for research and test reactors (RERTR), 
San Diego, CA (United States), 18-24 Sep 1988). In Proceedings 
of the 1988 International Meeting on Reduced Enrichment for Re- 
search and Test Reactors. 468p. Order Number DE94006262. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Technetium-99m for human organ function tests has to fulfill high 
quality standards such as nuclear purity, maximal specific activity 
and radionuclide concentration. This can be only realized by using 
technetium, generated from fission molyodenum-99 separated from 
irradiated shortly cooled nuclear fuel targets. The actual world-wide 
used uranium targets with U-235-enrichments of about 90-93% has 
to be reduced under 20% due to nonproliferation aspects. Ex- 
pected handicaps such as higher irradiation and waste treatment 
costs, resulting from the enrichment depth can be overcome by re- 


placing the actual used UAI,-targets by UsSia-silicides keeping the 
same target dimensions by using low enriched uranium. Due to the 
alkaline digestion behavior of uran-silicide remarkable modifications 
in the existing production processes are needed. Basing on first 
experiences with unirradiated U,Si,-targets of MTR-type expected 
changes in the KfK-production cycle presented will be discussed. 


16073 (ANL/RERTR/TM-—18, pp. 434-442) Processing of low- 
bumup LEU silicide targets. Kwok, J.D. (Argonne National Lab.., 
IL (United States)); Vandegrift, G.F.; Matos, J.E. Argonne National 
Lab., IL (United States). Jul 1993. DOE Contract W-31-109-ENG- 
38. (CONF-8809221-: International meeting on reduced 
enrichment for research and test reactors (RERTR), San Diego, 
CA (United States), 18-24 Sep 1988). In Proceedings of the 1988 
International Meeting on Reduced Enrichment for Research and 
Test Reactors. 468p. Order Number DE94006262. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Currently, much of the world’s supply of °°™Te for medical pur- 
poses is produced from °°Mo derived from the fissioning of high 
enriched uranium (HEU). Substitution of low enriched uranium 
(LEU) silicide fuel for the HEU alloy and aluminide fuels used in 
current target designs will allow equivalent °°Mo yields with no 
change in target geometries. In these studies, targets were irradi- 
ated to low burnup (105%) to produce fission products and 23°Np 
at concentrations conveniently measured by gamma spectroscopy. 
Processing was done by dissolution of LEU targets in acid or base 
followed by alumina column recovery of 9°Mo. Acid dissolution is 
more rapid, but precipitation of silica results in loss of 9®Mo. Disso- 
lution of U3Siz-Al targets in base requires more processing steps 
than the current process for UAI,-Al fuel. A two-step process of 
first dissolving the 6061A1 cladding and fuel meat aluminum, and 
then dissolving the UsSiz fuel particles, has the advantage of elimi- 
nating the aluminum from further processing. Loss of °*Mo during 
the aluminum dissolution is attributed to recoil of 9°Mo out of the 
silicide particles during irradiation. A larger particle size would de- 
crease this °Mo loss. 


16074 (ANL/RERTR/TM-13, pp. 443-460) Continuing inves- 
tigations on electrochemical preparation of LEU targets for 
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®°Mo production. Marshall, S.L. (Argonne National Lab., IL 
(United States)); Redey, L.; Vissers, D.R.; Vandegrift, G.F.; Matos, 
J.E. Argonne National Lab., IL (United States). Jul 1993. DOE 
Contract W-31109-ENG-38 ; AC05-840R21400. (CONF-8809221-: 
International meeting on reduced enrichment for research and test 
reactors (RERTR), San Diego, CA (United States), 18-24 Sep 
1988). In Proceedings of the 1988 International Meeting on Re- 
duced Enrichment for Research and Test Reactors. 468p. Order 
Number DE94006262. Source: OSTI; NTIS; INIS; GPO Dep. 

Continuing investigations of uranium electrodeposition from 
molten salts, as a possible method for the preparation of low- 
enriched uranium targets for °°Mo production, are described. 
Potential-pulse plating has been applied with two electrolytes: (1) a 
UCi3-LiCI-KCI mixture close to the eutectic composition and (2) 4 
w/o UF, in LiCI-KCI-LiF ternary eutectic. The widest range of oper- 
ating conditions is provided by the second electrolyte at 504°C. 
This electrolyte is economically attractive owing to its low uranium 
content. Dendrite-free, well-bonded uranium films have also been 
produced with bipolar current-pulse plating on substrates. Current 
densities sufficient to plate 6-mil coatings in 8 hours have been 
achieved without loss of coating uniformity or adhesion. This pro- 
cess was demonstrated on a cylindrical mock target that was 
approximately 1/3 the size of a commercial target. 


16075 (INIS-mf-13847, pp. 10.15-10.19) Applications of tri- 
tium technology to fusion. Miller, J.M. (Atomic Energy of Canada 
Ltd., Chalk River, ON (Canada). Chalk River Nuclear Labs.); John- 
son, R.E.; Rodrigo, L. Canadian Nuclear Society, Toronto, ON 
(Canada). 1990. 440p. (CONF-900621-: 30. annual conference of 
the Canadian Nuclear Association and the 11th annual conference 
of the Canadian Nuclear Society, Toronto (Canada), 3-7 Jun 1990). 
In Proceedings of the 11th Annual Conference of the Canadian 
Nuclear Society. Order Number DE94622014. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The tritium technology development program carried out at 
CRNL and its application to fusion research are described. 
Technologies and processes developed include metal getters, mon- 
itoring and analysis of tritium, atmosphere detritiation systems and 
components associated with fusion fuel cleanup. Facilities available 
in the CRNL Tritium Laboratory are also briefly described. (Author) 
19 refs., 2 figs. 


16076 (INIS-mf-13854, pp. 19) Modified technique of la- 
belling erythrocytes with °°™Tc for liver hemangioma imaging. 
Tomek, D. (Narodny Onkologicky Ustav Bratislava, Klinika Nuk- 
learnej Mediciny (Slovakia)). Jan 1993. (no.1) 43 (In Slovak). 
(CONF-9209458-—: 29. Nuclear Medicine Days, Olomouc (Czech 
Republic), 29 Sep - 1 oct 1992). In Nuclear medicine: Czech spe- 
cial bulletin. Order Number DE94622019. Source: OSTI; NTIS 
(US Sales Only); INIS. 

English translation available from Nuclear Information Center, 
156 16 Prague-Zbraslav, Czech Republic, at USD 10.- per type- 
written page. 

Short communication. ERYTHROCYTES/labelling; ERYTHRO- 
CYTES; LABELLING; IN VITRO; IN VIVO; LIVER; NEOPLASMS; 
TECHNETIUM 99 


16077 (INIS-mf—-13854, pp. 19) Development and manufac- 
ture of a radiopharmaceutical kit. Prokop, J. (Ustav Jaderneho 
Vyzkumu CSKAE, Rez (Czech Republic)); Budsky, F.; Angelis, B.; 
Kopecka, B. Jan 1993. (no.1) 43 (in Czech). (CONF-9209458-: 
29. Nuclear Medicine Days, Olomouc (Czech Republic), 29 Sep - 1 
ect 1992). In Nuclear medicine: Czech special bulletin. Order 
Number DE94622019. Source: OSTI; NTIS (US Sales Only); INIS. 

English translation available from Nuclear Information Center, 
156 16 Prague-Zbraslav, Czech Republic, at USD 10.- per type- 
written page. 

Short communication. RADIOPHARMACEUTICALS/production; 
PRICES; RADIOPHARMACEUTICALS; PRODUCTION 


16078 (INIS-mf-13854, pp. 20) The ®™Tc-MAG 3 kit. Ange- 
lis, B. (Ustav Jaderneho Vyzkumu CSKAE, Rez (Czech Republic)); 
Prokop, J.; Laznicek, M. Jan 1993. (no.1) 43 (In Czech). (CONF- 
9209458-—: 29. Nuclear Medicine Days, Olomouc (Czech Republic), 
29 Sep - 1 oct 1992). In Nuclear medicine: Czech special bulletin. 





Order Number DE94622019. Source: OSTI; NTIS (US Sales Only); 
INIS. 

English translation available from Nuclear Information Center, 
156 16 Prague-Zbraslav, Czech Republic, at USD 10.- per type- 
written page. 

Short communication. RADIOPHARMACEUTICALS/chemical 
preparation; GLYCINE; LABELLING; RADIOPHARMACEUTICALS; 
TECHNETIUM COMPLEXES; TECHNETIUM 99 


16079 (INIS-mf-13854, pp. 20) The *°™Tc-d,-HM-PAO-stabil. 
kit. Prokop, J. (Ustav Jaderneho Vyzkumu CSKAE, Rez (Czech 
Republic)); Budsky, F.; Laznicek, M. Jan 1993. (no.1) 43 (in 
Czech). (CONF-9209458—-: 29. Nuclear Medicine Days, Olomouc 
(Czech Republic), 29 Sep - 1 oct 1992). In Nuclear medicine: 
Czech special bulletin. Order Number DE94622019. Source: 
OSTI; NTIS (US Sales Only); INIS. 

English translation available from Nuclear Information Center, 
156 16 Prague-Zbrasiav, Czech Republic, at USD 10.- per type- 
written page. 

Short communication. RADIOPHARMACEUTICALS/chemical 
preparation; IN VITRO; LABELLING; OXIMES; RADIOPHARMA- 
CEUTICALS; TECHNETIUM COMPLEXES; TECHNETIUM 99 


16080 (INIS-mf-13854, pp. 20) The °™Tc-MIBICHOL kit. 
Budsky, F. (Ustav Jaderneho Vyzkumu CSKAE, Rez (Czech Re- 
public)); Prokop, J.; Laznicek, M. Jan 1993. (no.1) 43 (in Czech). 
(CONF-9209458—-: 29. Nuclear Medicine Days, Olomouc (Czech 
Republic), 29 Sep - 1 oct 1992). In Nuclear medicine: Czech spe- 
cial bulletin. Order Number DE94622019. Source: OSTI; NTIS 
(US Sales Only); INIS. 

English translation available from Nuclear Information Center, 
156 16 Prague-Zbraslav, Czech Republic, at USD 10.- per type- 
written page. 

Short communication. RADIOPHARMACEUTICALS/chemical 
preparation; ISONITRILES; LABELLING; RADIOPHARMACEUTI- 
CALS; TECHNETIUM COMPLEXES; TECHNETIUM 99 


16081 (INIS-mf—13854, pp. 20) Extended potential of leuko- 
cyte labelling with ®™Tc, Linhart, M. (Zavodni Ustav Narodniho 
Zdravi Uranoveho Prumyslu, Pribram (Czech Republic)). Jan 1993. 
(no.1) 43 (in Czech). (CONF-9209458-: 29. Nuclear Medicine 
Days, Olomouc (Czech Republic), 29 Sep - 1 oct 1992). In Nuclear 
medicine: Czech special bulletin. Order Number DE94622019. 
Source: OSTI; NTIS (US Sales Only); INIS. 

English translation available from Nuclear Information Center, 
156 16 Prague-Zbraslav, Czech Republic, at USD 10.- per type- 
written page. 

Short communication. LEUKOCYTES/labelling; © CHEMICAL 
PREPARATION; LEUKOCYTES; LABELLING; ORGANIC ACIDS; 
RADIOPHARMACEUTICALS; TECHNETIUM 99 


16082 (INIS-mf—13854, pp. 21) Marketed radiopharmaceuti- 
cals and setting their price for the General Health Insurance 
Office. Komarek, P. (ILF Praha (Czech Republic)); Linhart, M.; 
Kleisner, |. Jan 1993. (no.1) 43 (In Czech). (CONF-9209458—: 29. 
Nuclear Medicine Days, Olomouc (Czech Republic), 29 Sep - 1 oct 
1992). In Nuclear medicine: Czech special bulletin. Order Number 
DE94622019. Source: OSTI; NTIS (US Sales Only); INIS. 

English translation available from Nuclear Information Center, 
156 16 Prague-Zbraslav, Czech Republic, at USD 10.- per type- 
written page. 

Short communication. RADIOPHARMACEUTICALS/prices; 
INSURANCE; RADIOISOTOPE GENERATORS; RADIOPHARMA- 
CEUTICALS; PRICES; TECHNETIUM 99 


16083 (INIS-mf—13854, pp. 21) Preparation of the radio- 
pharmaceutical ®°™Tc-Sb2S,. Doubravska, M. (Ustredni Vojenska 
Nemocnice, Prague (Czech Republic)); Kalalova, E.; Novak, M. 
Jan 1993. (no.1) 43 (In Slovak). (CONF-9209458-: 29. Nuclear 
Medicine Days, Olomouc (Czech Republic), 29 Sep - 1 oct 1992). 
In Nuclear medicine: Czech special bulletin. Order Number 
DE94622019. Source: OSTI; NTIS (US Sales Only); INIS. 

English translation available from Nuclear Information Center, 
156 16 Prague-Zbraslav, Czech Republic, at USD 10.- per type- 
written page. 
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Short communication. ANTIMONY SULFIDES/technetium 99; 
RADIOPHARMACEUTICALS/chemical preparation; COLLOIDS; 
LABELLING; PRODUCTION; RADIOPHARMACEUTICALS 


16084 (INIS-mf—-13854, pp. 21-22) Development of m- 
iodobenzylguanidine-'*"| injection solution for therapeutical 
application. Hradilek, P. (Ustav Jaderneho Vyzkumu CSKAE, Rez 
(Czech Republic)); Kopicka, K. Jan 1998. (no.1) 43 (in Czech). 
(CONF-9209458—: 29. Nuclear Medicine Days, Olomouc (Czech 
Republic), 29 Sep - 1 oct 1992). In Nuclear medicine: Czech spe- 
cial bulletin. Order Number DE94622019. Source: OSTI; NTIS 
(US Sales Only); INIS. 

English translation available from Nuclear Information Center, 
156 16 Prague-Zbraslav, Czech Republic, at USD 10.- per type- 
written page. 

Short communication. GUANIDINES/iodine 131; RADIOPHAR- 
MACEUTICALS/chemical preparation; COPPER; GUANIDINES; 
INJECTION; ION EXCHANGE; ISOTOPIC EXCHANGE; 
LABELLING; RADIOACTIVITY; RADIOPHARMACEUTICALS; STA- 
BILITY 


16085 (INIS-mf-14195) Electrochemical corrosion studies 
with unirradiated and irradiated uranium dioxide pellets in 
concentrated salt solutions: Final report. Heppner, P.M. Freie 
Univ. Berlin (Germany). Fachbereich Chemie. 1992. 67p. Spon- 
sored by Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany). Foerderkennzeichen BMFT 02U5998. Order 
Number DE94761175. Source: OSTI; NTIS (US Sales Only); INIS. 

The German strategy for the management of high-level rad- 
wastes encompasses the method of direct ultimate disposal in a 
salt diapir in Northern Germany. For this purpose, the planned dis- 
posal site has to be analysed for radiological safety, i.e. for the 
probable case of the disposed spent fuel elements coming into 
contact with brines. For establishing a database on the corrosion 
behaviour of spent fuel elements in concentrated salt solution, the 
reported chemical and electrochemical studies have been per- 


formed with un-irradiated uranium dioxide, investigating the effects 
of brine constituents, pH value, temperature, and the dependence 
of UOz corrosion on the given potential. Already in an early phase 
of the project, the project management decided to leave out of 
consideration for the time being the behaviour of irradiated UO. 
pellets. (orig./BBR) 


16086 (Jue+-2777) Synthesis, characterization and 
biodistribution of technetium complexes (Tc/®™Tc) 
with 2-amino-2-deoxy-D-hexose oximes. Steinmetz, HJ. 
Forschungszentrum Juelich GmbH (Germany). Inst. fuer Chemie 1 
- Nuklearchemie; Technische Hochschule Aachen (Germany). May 
1993. 177p. (in German). Order Number DE94758729. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In the present work, the synthesis and isolation of isomeric 
complexes of technetium (°°Tc/°™Tc) with the 2-amino-2-deoxy-D- 
hexoses D-glucose aminoxime, D-galactose aminoxime and 
D-mannose aminoxime, the characterization of the complexes as 
°°Te compounds, and bio-distribution studies on the analogous 
%8™Tc complexes have been untertaken. As a first step, the free 
ligands were synthesized and identified using elemental analysis, 
infra-red and nuclear magnetic resonance spectroscopy and FAB 
mass spectroscopy. In the bio-distribution studies on the "Tc 
complexes of D-glucose aminoxime and of D-galactose aminoxime 
in NMRI mice, significant short-term accumulation of Te activity 
in heart muscle could be detected, which may be attributed to a 
biochemical transport mechanism. Uptake in the lungs and the liver 
was found, but a more significant uptake was observed in the kid- 
neys, where the complexes were rapidly secreted in proportion to 
their concentration in the blood plasma. (orig./BBR) 


16087 (KFK-5239) Mew organometallic complexes of tech- 
netium in different oxidation states: Synthesis, properties and 
structures in correlation with the homologous compounds of 
manganese and rhenium. Joachim, J.E. Kernforschungszentrum 
Karlsruhe GmbH (Germany). Inst. fuer Heisse Chemie; Heidelberg 
Univ. (Germany). Naturwissenschaftlich-Mathematische Gesamt- 
fakultaet. Sep 1993. 1938p. (In German). Order Number 
DE94758732. Source: OSTI; NTIS (US Sales Only); INIS. 
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New organometallic compounds of Te(I), Te(Ill) and Te(VIl) were 
synthesized and their properties examined. These compounds 
were correlated with their homologous compounds of manganese 
and rhenium, which were also synthesized by the same route. The 
molecular and crystal structures of most technetium complexes and 
of the homologous complexes of manganese and rhenium were 
determined by single crystal X-ray diffraction. (orig.) 


16088 (LA-UR-94-954) Application of Sephadex to radio- 
chemical separations. Phillips, D.R. (Los Alamos National Lab., 
NM (United States)); Hamilton, V.T.; Jamriska, D.J.; Brzezinski, 
M.A. Los Alamos National Lab., NM (United States). [1994]. 15p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-940401—4: International confer- 
ence on methods and applications of radioanalytical chemistry, 
Kona, HI (United States), 10-16 Apr 1994). Order Number 
DE94009350. Source: OSTI; NTIS; GPO Dep. 

Heteropolymolybdic acid species of a variety of elements bind to 
Sephadex (dextran cross-linked by epichlorohydrin). Solution pH 
can be used as a variable to affect the formation of heteropoly- 
molybdates and thus their affinity for Sephadex. Therefore this 
material may be used to chromatographically separate certain ele- 
ments which have been reacted with molybdate in solution. In this 
paper we report the measurement of distribution coefficients on 
Sephadex for heteropolymolybdates of As, P, Ge, Si, and Se from 
solutions of varying pH. We also describe the application of the 
technique to the recovery of Si-32 from proton-irradiated KC1 tar- 
gets and Ge-68 from proton-irradiated molybdenum targets. 


16089 (LA-UR-94-955) Recent developments in zinc oxide 
target chemistry. Heaton, R.C.; Taylor, W.A.; Phillips, D.R.; Jam- 
riska, D.J. Sr.; Garcia, J.B. Los Alamos National Lab., NM (United 
States). [1994]. 16p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-940401-5: 
International conference on methods and applications of radioana- 
lytical chemistry, Kona, HI (United States), 10-16 Apr 1994). Order 
Number DE94009351. Source: OSTI; NTIS; GPO Dep. 

Zine oxide targets irradiated with high energy protons at the Los 
Alamos Meson Physics Facility (LAMPF) contain a number of ra- 
dioactive spallation products in quantities large enough to warrant 
recovery. This paper describes methods for recovering ’Be, *®Sc, 
and “®\V from such targets and offers suggestions on possible ways 
to recover additional isotopes. The proposed methods are based 
on traditional precipitation and ion exchange techniques, are read- 
ily adaptable to hot cell use, and produce no hazardous waste 
components. The products are obtained in moderate to high yields 
and have excellent radiopurity. 


16090 (ORNL/TM-12485) Nuclear medicine program 
progress report for quarter ending September 30, 1993. Knapp, 
F.F. Jr.; Ambrose, K.R.; Beets, A.L.; Callahan, A.P.; Luo, H.; 
McPherson, D.W.; Mirzadeh, S.; Lambert, C.R.; Hsieh, B.T. Oak 
Ridge National Lab., TN (United States). Jan 1994. 23p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE94009574. Source: OSTI; 
NTIS; GPO Dep. 

Processing of enriched tungsten-186 oxide targets after long irra- 
diations (> 2 cycles) in the ORNL High Flux Isotope Reactor 
(HFIR) has resulted in specific activities significantly lower than the 
theoretical values, with the concomitant formation of varying 
amounts of highly radioactive black insoluble material to total 
tungsten-188 yield, 5% sodium hypochlorite solution has been 
found to dissolve this black material. Yields for longer irradiation 
periods (> 2 cycles) have nearly doubled. As an alternative, more 
simple approach, enriched tungsten-186 metallic targets have also 
now been irradiated. Following irradiation, these targets were dis- 
solved in hydrogen peroxide/NaOH solution with no evidence of 
any residual black insoluble material remaining. Yields for a 2-cycle 
(e.g. 42 days) HFIR irradiation have thus now significantly in- 
creased, for example, from 5-6 mCi '8®W/mg of 18°W, to 10 mCi/ 
mg (43 days) and 12.9 mCi/mg (53 days). Large clinical scale (< 1 
Ci) generators fabricated from tungsten-188 prepared from such 
metal targets have exhibited the expected high '®°Re yield and low 
188W breakthrough. Also during this period, a systematic evaluation 
of the production yields of a number of radioisotopes of current in- 
terest in nuclear medicine were evaluated by irradiation of targets 
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in the Hydraulic Tube Facility (HT) of the ORNL High Flux Isotope 
Reactor (HFIR). Small samples were irradiated for short periods, 
and the radioactive contents of the sealed sources then analyzed 
by gamma spectroscopy. 


16091 (RCM-00792) Study of the applicability of labora- 
tory data to natural conditions, shown for the example of the 
aquifer systems at the Gorleben site: Final report. Kim, J.1.; 
Buckau, G.; Delakowitz, B.; Kanellakopulos, B.; Krenze, R.; Koss, 
V.; Meinrath, G.; Neck, V.; Pashalidis, |.; Rhee, D.S.; Runde, W.; 
Sekine, T.; Wimmer, H.; Zeh, P. Technische Univ. Muenchen, 
Garching (Germany). Inst. fuer Radiochemie. Sep 1992. 128p. (in 
German). Sponsored by Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany). Foerderkennzeichen BMFT 
02U5958. Order Number DE94759063. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The aquifer system at the Gorleben site was chosen as the case 
for verifying the applicability of laboratory data describing the solu- 
bility and sorption of radionuclides to the conditions at the real site. 
For this purpose, the data derived from geochemical models, pre- 
dicting the distribution of the chemical species in the ground water, 
were compared with the experimental data obtained by spectro- 
scopic speciation on site. This procedure allows to perform a 
validation of the geochemical model and of the data underlying the 
model. The study reported encompasses work for establishing or 
supplementing the thermodynamic database, an analysis of site- 
specific data, as e.g. on the formation of colloids, as well as the 
comparative analyses for ascertainment of applicability. Upon com- 
pilation and critical review of data found in the literature, the 
thermodynamic regime of geochemically relevant reactions of se- 
lected actinide ions was examined, leading to data describing the 
thermodynamics of the hydrolysis of (Cm (Ill), Pu (IV), Np (V) and 
Pu (VI)), or the complexation with carbonate (Am (Ill), Cm (Ill) and 
Np (V)). The data are obtained by pH-dependent solubility mea- 
surements, or derived by spectroscopic speciation. In addition, a 
thermodynamic model was established which gives a quantitative 
description of the geochemically relevant complexation with humic 
substances (Am (Ill), Cm (Ill), and Np (V)). It was found that the in- 
crease of the redox potiental, induced in strongly salty solutions by 
a-radiolysis, was worth to be studied for its effect on the stabilisa- 
tion of Pu (VI). Solubility measurements detected the formation of 
hypochlorito-complexes and of metastable, polynuclear Pu (VI)- 
species, which was verified by spectroscopy. (orig.) 


16092 (RCM-—00992) Laser-induced optical spectroscopy 
for the speciation of f-elements in natural aquatic systems: In- 
terim report. Wimmer, H.; Kim, J.I. Technische Univ. Muenchen, 
Garching (Germany). Inst. fuer Radiochemie. Sep 1992. 244p. (in 
German). Sponsored by Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany). Foerderkennzeichen BMFT 
02U5958. Order Number DE94759061. Source: OSTI; NTIS (US 
Sales Only); INIS. 

For the R + D work of this project, the aquifer system of the Gor- 
leben site was the counterpart selected for the comparative 
analysis verifying the applicability of the laboratory data on the sol- 
ubility and sorption of radionuclides in an aquatic system. The 
progress report in hand deals with spectroscopic studies of the 
complex-forming behaviour of trivalent Cm, Eu, and Am, and with 
the spectroscopic quantification of the uranyl ions in aquatic solu- 
tions and ground waters. The experiments were carried out using 
modern, sensitive laser spectroscopy, i.e. techniques such as time- 
resolved, laser-induced fluorescence spectroscopy (TRLFS) and 
laser-induced photoacoustic spectroscopy (LPAS), which at the 
same time were tested and found suitable for analysing the chemi- 
cal reactions of the elements under natural aquatic conditions for 
the concentrations ranging from 1x10-® to 1x10-'* mol L-’. In 
addition, a method was developed and tested allowing a 
quantitative deterination of ground water colloids by means of pho- 
toacoustic measurement of light scattering (PALS). (orig.) 


16093 (RCM-01092) The chemical behaviour of the hex- 
avalent plutonium in concentrated NaCl solutions under the 
impact of its own alpha radiation. Pashalidis, |.; Kim, J.1. Techni- 
sche Univ. Muenchen, Garching (Germany). Inst. fuer 
Radiochemie. Sep 1992. 197p. (In German). Sponsored by Bun- 
desministerium fuer Forschung und Technologie, Bonn (Germany). 





Foerderkennzeichen BMFT 02U5958. Order Number DE94759062. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The R + D work was to verify whether the laboratory data on the 
solubility and sorption of radionuclides are in compliance with natu- 
ral conditions, as studied in the aquifer system of the Gorleben 
site. The progress report in hand deals with the behaviour of the 
hexavalent plutonium in strongly salty (6 M NaCl), CO2-free, aque- 
ous solutions under the effects of its own alpha radiation. Profound 
knowledge of the chemistry of plutonium, one of the major radionu- 
clides in the high-level active waste from nuclear installations, and 
its behaviour in the natural aquatic environment is a fundamental 
requirement for any safety analysis of repositories for ultimate dis- 
posal of heat producing, radioactive waste. The following studies 
were performed in order to allow a quantitative assessment of the 
complex nature of the chemical reactions to be expected in a 
repository: radiolysis in concentrated NaCl solutions induced by al- 
pha radiation, and the resulting redox reactions of the Cl~-ion; 
radiolysis-induced redox behaviour of the Pu ions; stabilisation of 
the hexavalent plutonium by way of complexation with anionic lig- 
ands of the system (CIl-, OH~, and ClO~); solubility of the solid 
phase of PuO2(OH)2 in 5 M NaCl under conditions including and 
not including radiolytic reactions. Absorption spectroscopy and ra- 
diometric techniques were the major methods applied. (orig.) 


16094 (UCRL-JC—115357) Plutonium: An_ introduction. 
Condit, R.H. Lawrence Livermore National Lab., CA (United 
States). Oct 1993. 30p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9309355— 
1: Department of Energy plutonium workshop, Washington, DC 
(United States), 29 Sep 1993). Order Number DE94007938. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report is a summary of the history and properties of pluto- 
nium. It presents information on the atoms, comparing chemical 
and nuclear properties. It looks at the history of the atom, including 
its discovery and production methods. It summarizes the metallurgy 
and chemistry of the element. It also describes means of detecting 
and measuring the presence and quantity of the element. 
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Refer also to citation(s) 14430, 14438, 14439, 14440 


16095 (Jue+2801) Investigations into the behaviour of 
chlorohydrocarbons with a view to thermal waste processing. 
Fachinger, J. Forschungszentrum Juelich GmbH (Germany). Inst. 
fuer Chemische Technologie; Technische Hochschule Aachen (Ger- 
many). Jul 1993. 110p. (In German). Order Number DE94758749. 
Source: OSTI; NTIS (US Sales Only). 

Pyrolysis and combustion of CH are investigated. In order to re- 
duce the work required for the present combination of parameters, 
the following substances were selected: Hexachloroethane, hex- 
achlorocyclohexane, hexachlorobenzene and hexachlorophene. 
The model substances were pyrolyzed or combusted in varying 
conditions, and the combustion or pyrolysis products were ana- 
lyzed. Only the main products were of interest; trace components 
are important only as far as they may throw light on the reaction 
mechanisms. The furnace design resulted in incomplete combus- 
tion and pyrolysis reactions, so that products of all stages of 
combusition or pyrolysis were available for analysis. Reaction pro- 
cesses can be derived from the products. As an alternative to 
thermal treatment of refuse, biological degradation of chlorinated 
hydrocarbons was gone into. The efficiency of decomposition by 
microorganisms was to be compared with the efficiency of thermal 
destruction of chlorohydrocarbons. The investigations showed that 
thermal treatment of refuse is the method of choice. There are only 
a few specific cases in which the use of microorganisms is an al- 
ternative to thermal decomposition, e.g. in the decontamination of 
soils polluted with pentachlorophenol. (orig /BBR) 


16096 (SVF-482) The distribution of trace elements in 
gasification processes. Goertz, S. (Sydkraft Konsult AB, Malmoe 
(Sweden)). Stiftelsen foer Vaermeteknisk Forskning, Stockholm 
(Sweden). Sep 1993. 64p. (in Swedish). Order Number 
DE94756539. Source: OSTI; NTIS. 
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The purpose of this study has been to show how different trace 
elements behave in gasification processes, including an estimation 
of the environmental impact and the technical problems that can 
occur due to trace element behaviour. The work has been carried 
out by compiling published information. During the gasification of 
coal, wood, peat and other solid fuels, the process environment is 
reducing, in an oxygen-poor environment. These circumstances 
lead to the formation of volatile compounds, formed by the fuels 
content of trace elements. Some elements can be expected to 
evaporate in metallic state while other form volatile carboxylic, hy- 
drogenic and metallo-organic compounds among others. The trace 
elements forming these kind of volatile compounds are expected to 
be enriched at the finest particles. This tendency is stronger than 
during traditional burning. A smaller amount of the fuels content of 
trace elements will in gasification processes be led to the gas tur- 
bine in a gaseous state. With the gasification of the fuel, follows 
that the risk for atmospheric pollution of trace elements increases. 
This does however not lead to any larger environmental problem; 
the impact is rather limited. The increased pollution of heavy met- 
als is negligible in comparison with the increased heavy metal 
mobility caused by acidification. The trace elements behavior in 
gasification processes can lead to a row of technical problems, for 
example corrosion on downstream coolers and corrosion and ero- 
sion in the gas turbine in case of its presence. With the knowledge 
of the different kind of problems, they can be prevented. 56 refs, 6 
figs, 15 tabs 
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Refer also to citation(s) 14427, 14429, 14547, 14548, 14550, 
14553, 14555, 14584, 14614, 14640, 14706, 14760, 14783, 14881, 
15217, 15244, 15517, 15638, 15641, 15657, 15728, 16462, 16470, 
16474, 16488, 16739, 17588, 17633, 17636, 17641, 17678, 17695, 
17702 


16097 (AEA-RS—1063) NEACRP intercomparison of codes 
for the shielding assessment of transport packages. Solution 
for the TN12 benchmark problem. Locke, H.F. AEA Reactor Ser- 
vices, Winfrith (United Kingdom). Jun 1991. 61p. Order Number 
DE94619502. Source: OSTI; NTIS (US Sales Only); INIS. 

The Reactor Physics Committee of the Nuclear Energy Agency 
has set up a series of benchmark calculations to compare the per- 
formance of the various codes used in shielding calculations for 
fuel transport flasks. For one benchmark the calculations are to be 
compared with dose-rates measured outside a French TN12 flask 
loaded with 12 irradiated fuel elements from a PWR. This report 
describes the calculations carried out for this flask using the 
FISPIN and MCBEND codes, and compares the results with the 
measured values. (author). 


16098 (BNL-49869) Criticality evaluation for the storage of 
converter plates in drums. Hu, J.P.; Rorer, D.C.; Liu, H.B. 
Brookhaven National Lab., Upton, NY (United States). [1993]. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO2-76CH00016. (CONF-9306305—-2: 1994 American 
Nuclear Society (ANS) annual meeting, New Orleans, LA (United 
States), 19-23 Jun 1993). Order Number DE94005453. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A criticality safety evaluation was performed to support the tem- 
porary storage of 20%-enriched uranium converter plates for future 
use in the Brookhaven Medical Research Reactor (BMRR). A total 
of twelve such plates each containing approximately one kilogram 
of the 25U will be stored in DOT-certified 6M-drums, which have 
the same dimensions as standard 55-gallon drums except that they 
are twice as high (178.5cm). Each drum contains a Celotex liner 
surrounding a central 12.7cm-dia steel pipe. The plates have a 
nominal size of 0.3cmxl0.5cmxI25.7em and fit inside the steel 
pipe, which extends 130cm in the axial direction. Because the ac- 
commodation of twelve plates in one drum is physically possible 
and more economical, this option for plate storage would be rec- 
ommended provided that the criticality safety limit is not exceeded. 
In this paper, the neutron multiplication K,q in drums is calculated 
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using the Monte Carlo Neutron and Photon Transport code 
(MCNP). For conservatism, several different configurations which 
could result.in the most reactive conditions for Kay have been ex- 
amined. As part of the effort to optimize the arrangement of plates 
in drums, a second group of the MCNP calculations is performed 
using twelve plates evenly contained within two drums placed im- 
mediately adjacent to each other model again simulates the most 
reactive conditions for K,q estimations. 


16099 (CEA-CONF—-11679) Decontamination and disman- 
tling of the Piver prototype vitrification facility at Marcoule, 
France. Deschaud, C. (CEA Centre d’Etudes de la Vallee du 
Rhone, 30 - Marcoule (France). Dept. des Procedes de Retraite- 
ment); Jouan, A.; Roudil, S.; Scelo, G. CEA Centre d’Etudes de la 
Vallee du Rhone, 30 - Marcoule (France). Dept. des Procedes de 
Retraitement. 1993. 4p. (CONF-930906-: ‘93 _ international 
conference on nuclear waste management and environmental re- 
mediation, Prague (Czech Republic), 5-11 Sep 1993). Order 
Number DE94621171. Source: OSTI; NTIS (US Sales Only); INIS. 
The Piver facility was built in 1965 on the Marcoule site mainly 
to demonstrate the feasibility of the process proposed for vitrifying 
fission product solutions. It operated from 1969 to 1980. Following 
the demonstration with fission product solutions form gas-cooled re- 
actor fuel reprocessing and the first core of the Phenix fast breeder 
reactor, Piver was shut down permanently in 1980. Cleanup of the 
process cell was decided in 1984 to thoroughly decontaminate the 
process cell and permit installation of a new facility. Cleanup oper- 
ations entered the active phase in 1988 after a preparatory phase 
from 1984 to 1987. Dismantling of the Piver facility has now been 
fully decommissioned. The project has been conducted by the 
French Atomic Energy Commission (CEA) with financial support 
from the Commission of the European Communities. (authors). 


16100 (CNIC—00729) Study and test on RY-1 type transport 
cask for spent fuels. Zhou Yuging (Beijing Inst. of Nuclear 
Engineering (China)); You Meiying; Zhang Yi. China Nuclear Infor- 
mation Centre, Beijing, BU (China). Mar 1993. 10p. (in Chinese). 
(BINE—0023.). Order Number DE94621179. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The RY-1 type transport cask for spent fuels was designed and 
tested in accordance with the stipulation of GB11806 ‘Regulations 
for the Safe Transprot of Radioactive Material’ and the stipulation of 
B(U)F type, category Ill yellow package specified in IAEA standard 
of 'Regulations for the Saft Transprot of Radioactive Material’. The 
characteristics of the cask structure, the technological processes of 
coating lead and pouring lead and the testing plan under special 
conditions are introduced. The test results indicate that the perfor- 
mance of cask has reached the national and IAEA standards. It can 
also be used to transport spent fuels from other research reactors. 


16101 (CONF-940407-7) Sensitivity of calculations of 
252Cf-source-driven noise analysis measurements to cross- 
sections for aqueous fissile plutonium solutions. Valentine, 
T.E. (Oak Ridge Inst. for Science and Education, TN (United 
States)); Mihalczo, J.T.; Potter, J.\W. Oak Ridge National Lab., TN 
(United States). [1994]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From Topi- 
cal meeting on advances in reactor physics; Knoxville, TN (United 
States); 11-14 Apr 1994. Order Number DE94007420. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Previous experiments have shown large changes in noise- 
measured parameters for small changes in the measured 
configuration of fissile material. The sensitivity was investigated by 
the Monte Carlo code KENO-NR. This code calculates the noise 
data from the *52Cf-source-driven neutron noise measurement. 
These calculations have shown that noise-measured quantities are 
more sensitive to cross sections than the neutron multiplication fac- 
tor by a factor of as much as ~50 for this fissile plutonium solution. 
This increased sensitivity means that for verifying calculational 
methods, a subcritical experiment at a k ~ 0.9 by the 252Cf-source- 


driven noise analysis method is more useful than experiments at k 
= 1. 


16102 


(CONF-940424—-28) Simple geometry dose rate 
benchmarks for spent fuel cask analysis. Taniuchi, H. (Kobe 
Steel Ltd. (Japan)); Broadhead, B.L. Oak Ridge National Lab., TN 
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(United States). [1994]. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO5-840R21400. From 8. in- 
ternational conference on radiation shielding; Arlington, TX (United 
States); 24-27 Apr 1994. Order Number DE94009447. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Two sets of simple geometry benchmarks were analyzed using 
two independent Monte Carlo radiation transport codes to estimate 
the expected accuracies of both the spent fuel source terms and 
the neutron and gamma-ray transport for typical spent fuel storage/ 
transport cask applications. The first set of dose rate measure- 
ments were performed at General Electric-Morris Operation for 
single, unshielded spent fuel assemblies in both dry and wet config- 
urations. The second set of benchmark experiments carried out in 
Japan consisted of a series of dose rate measurements for a 2*Cf 
neutron source and a ®©°Co photon source impinging onto shields 
of cask material of varying thicknesses. The details of the analysis 
of these measurements is described herein along with comparison 
with experimentally obtained neutron and gamma dose rates. 


16103 (DOE/CE/23810-33B) Sealed tube comparisons of 
the compatibility of desiccants with refrigerants and lubri- 
cants: Quarterly technical progress report, 1 August 1993-31 
December 1993. Field, J.E. (Spauschus Associates, Inc., Stock- 
bridge, GA (United States)). Air-Conditioning and Refrigeration 
Technology Inst., Inc., Arlington, VA (United States); Spauschus 
Associates, Inc., Stockbridge, GA (United States). Jan 1994. 63p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-91CE23810. Project 655-51100. Order Number 
DE94010050. Source: OSTI; NTIS; GPO Dep. 

Continuing environmental concerns mandate replacement of 
CFC's with alternate refrigeration fluids. At this time reiatively little 
testing has been reported in the literature for compatibility of desic- 
cants in these new working fluids. Using bench scale test methods 
generally accepted throughout the industry today, this work will 
provide data necessary to assess the compatibility of virtually all of 
the currently used desiccant types - both bead and molded core, 
with thirteen refrigerant/lubricant combinations. The desiccants are 
tested by exposure to refrigerant and lubricant in sealed, glass 
tubes in accordance with ASHRAE/ANS| Standard 97-1989. After 
aging, the liquid phase is evaluated for acid anion formation, 
change in color, and presence of halide ions, the gas phase is an- 
alyzed for refrigerant decomposition by gas chromatography, and 
the desiccants are evaluated for changes in crush strength and for 
retention of acids and halide ions. Metal catalysts, also present in 
the seaied tubes, are visually examined for corrosion, copper plat- 
ing, and appearance changes. 


16104 (DOE/EM-0127P) Robotics Technology Develop- 
ment Program: Technology summary. USDOE Office of 
Environmental Restoration and Waste Management, Washington, 
DC (United States). Office of Technology Development. Feb 1994. 
110p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DES94008859. Source: OSTI; NTIS; INIS; GPO Dep. 

The Robotics Technology Development Program (RTDP) is a 
“needs-driven” effort. A lengthy series of presentations and discus- 
sions at DOE sites considered critical to DOE’s Environmental 
Restoration and Waste Management (EM) Programs resulted in a 
clear understanding of needed robotics applications toward resolv- 
ing definitive problems at the sites. A detailed analysis of the Tank 
Waste Retrieval (TWR), Contaminant Analysis Automation (CAA), 
Mixed Waste Operations (MWO), and Decontamination & Disman- 
tlement (D&D). The RTDP Group realized that much of the 
technology development was common (Cross Cutting-CC) to each 
of these robotics application areas, for example, computer control 
and sensor interface protocols. Further, the OTD approach to the 
Research, Development, Demonstration, Testing, and Evaluation 
(RDDT&E) process urged an additional organizational break-out 
between short-term (1-3 years) and long-term (3-5 years) efforts 
(Advanced Technology-AT). The RDTP is thus organized around 
these application areas - TWR, CAA, MWO, D&D and CC&AT —- 
with the first four developing short-term applied robotics. An RTDP 
Five-Year Plan was developed for organizing the Program to meet 
the needs in these application areas. 


16105 (DOE/MC/291 13-3574) Integrated computer- 
enhanced remote viewing system: Quarterly report No. 2, 





January-March 1993. Mechanical Technology, Inc., Latham, NY 
(United States). 3 May 1993. 102p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC21-92MC29113. 
Order Number DE94005914. Source: OSTI; NTIS; GPO Dep. 

The Interactive, Computer-Enhanced, Remote Viewing System 
(ICERVS) is a system designed to provide a reliable geometric de- 
scription of a robotic task space in a fashion that enables robotic 
remediation to be carried out more efficiently and economically 
than with present systems. The key elements are a faithful way to 
store empirical data and a friendly user interface that provides an 
operator with timely access to all that is known about a scene. 


16106 (DOE-STD-3007-93) Guidelines for preparing criti- 
cality safety evaluations at Department of Energy non-reactor 
nuclear facilities. USDOE, Washington, DC (United States). Nov 
1993. 103p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE94007329. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This document contains guidelines that should be followed when 
preparing Criticality Safety Evaluations that will be used to demon- 
strate the safety of operations performed at DOE non-reactor 
nuclear facilities. Adherence to these guidelines will provide consis- 
tency and uniformity in criticality safety evaluations (CSEs) across 
the complex and will document compliance with the requirements 
of DOE Order 5480.24. 


16107 (INIS-mf-13847, pp. 11.25) Tritium gas handling us- 
ing tritide forming materials. Shmayda, W.T. (Ontario Hydro 
Research Lab., Toronto, ON (Canada)); Heics, A.G. Canadian Nu- 
clear Society, Toronto, ON (Canada). 1990. 440p. (CONF-900621-: 
30. annual conference of the Canadian Nuclear Association and 
the 11th annual conference of the Canadian Nuclear Society, 
Toronto (Canada), 3-7 Jun 1990). In Proceedings of the 11th An- 
nual Conference of the Canadian Nuclear Society. Order Number 
DE94622014. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. TRITIUM/getters; STORAGE; TRITIUM; 
GETTERS; TRITIUM RECOVERY; ZIRCONIUM 


16108 (JAERI-M-92-207, pp. 476-483) Prediction of degra- 
dation and fracture of structural materials. Tomkins, B. (AEA 
Technology, Risley (United Kingdom)). Japan Atomic Energy 
Research Inst., Tokyo (Japan). Dec 1992. (CONF-9202184-—: 4. in- 
ternational symposium on advanced nuclear energy research, Mito 
(Japan), 5-7 Feb 1992; JAERI-CONF-1). In Proceedings of the 
fourth international symposium on advanced nuclear energy 
research: Roles and direction of material science in nuclear tech- 
nology. 676p. Order Number DE93508339. Source: OSTI; NTIS; 
INIS. 

Prediction of materials performance in an engineering integrity 
context requires the underpinning of predictive modelling tuned by 
inputs from design, fabrication, operating experience, and labora- 
tory testing. In this regard, in addition to fracture resistance four 
important areas of time dependent degradation are considered - 
mechanical, environmental, irradiation and thermal. The status of 
prediction of materials performance is discussed in relation to a 
number of important components such as LWR reactor pressure 
vessels and steam generators, and Fast Reactor high temperature 
structures. In each case the role of materials modelling is exam- 
ined and the balance of factors which contribute to the overall 
prediction of component integrity/reliability noted. Structural in- 
tegrity arguments must follow a clear strategy if the required level 
of confidence is to be established. Various strategies and their evo- 
lution are discussed. (author). 


16109 (JAERI-M-93-168) Expressions of manipulator kine- 
matic equations via symbolic computation. Sasaki, Shinobu 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai 
Research Establishment). Japan Atomic Energy Research Inst., 
Tokyo (Japan). Sep 1993. 22p. (In Japanese). Order Number 
DE94753245. Source: OSTI; NTIS; INIS. 

While it is simple in principle to determine the position and orien- 
tation of the manipulator hand, its computational process has been 
regarded as extremely laborious since trigonometric functions must 
be calculated many times in operations of revolute or rotation. Due 
to development of a general class of kinematic algorithm based on 
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iterative methods, however, we have come to a satisfactory settle- 
ment of this problem. In the present article, we consider to 
construct symbolic kinematic equations in an automatic fashion 
making use of the algorithm. To this end, recursive expressions are 
applied to a symbolic computation system REDUCE. As a concrete 
result, a complete kinematic model for a six-jointed arm having all 
kinematic attributes is provided. Together with work space analysis, 
the computer-aided generation of kinematic equations in symbolic 
form will serve to liberate us from their cumbersome derivations. 
(author). 


16110 (JAERI-M—93-189) A survey report for the biped lo- 
comotion model under external force. Kato, Ichiro (Waseda 
Univ., Tokyo (Japan)); Takanishi, Atsuo; Kume, Etsuo. Japan 
Atomic Energy Research inst., Tokyo (Japan). Oct 1993. 44p. (In 
Japanese). Order Number DE94753255. Source: OSTI; NTIS; INIS. 
A mechanical design study of biped locomotion robots is being 
performed at JAERI within the scope of the Human Acts Simulation 
Program (HASP). The design study at JAERI is of an arbitrarily 
mobile robot for inspection of nuclear facilities. We have developed 
the simulation software which has capability of obtaining several 
types of stable motions for straight walking in terms of design tools. 
in addition, we are studying more complex walking patterns such 
as turning. However, in order to realize the robustness of walking, 
it is also necessary for the robot to have a capability of walking un- 
der external force as a disturbance which is caused by touching an 
object and so on. A survey has been performed for collecting use- 
ful information from already existing biped locomotion robots. This 
is a survey report for the biped locomotion model under external 
force: the WL-12RIlI/IV designed and developed at Waseda Uni- 
versity. This report includes the machine model, control system, 
control method and results of walking experiments. (author). 


16111 (JAERI-M-93-192) Improvement of arm solutions via 
step width self-tuning algorithm. Sasaki, Shinobu (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Research Es- 
tablishment). Japan Atomic Energy Research Inst., Tokyo (Japan). 
Sep 1993. 20p. (In Japanese). Order Number DE94753251. 
Source: OSTI; NTIS; INIS. 

This paper is concerned with the significant numerical problems 
encountered in solving the manipulator inverse kinematics. That is, 
essential difficulties occurred in linearized calculations such as de- 
pendence on initial guess or narrow search region are improved 
with great success by means of a step width self-tuning algorithm. 
In a practical optimization model based on the reduction of dimen- 
sionality and linearized approximation, it is shown that the desired 
arm solutions are found out at a faster rate over a wider applica- 
tion range. Also, the capability of finding solutions via a traditional 
Newton method is enhanced to a large extent by combined appli- 
cation of the proposed idea and simplex method. (author). 


16112 (KCP-613-5320) Evaluation of five-axis lathe for 
producing squib vaive housings: Final report. McGrath, J.T. 
Allied-Signal Aerospace Co., Kansas City, MO (United States). 
Kansas City Div. Mar 1994. 12p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00613. Order 
Number DE94008664. Source: OSTI; NTIS; GPO Dep. 

The process of machining squib valve housings is often a com- 
plex process involving many different operations on various 
machines. This process has a long flowtime, and a considerable 
number of production hours are invested in the finished product. 
New technology combining traditional turning centers with driven 
tools, such as milling cutters, has the potential to reduce machining 
time as well as flowtime. A five-axis computer numerical controlled 
(CNC) turning machine, with driven tools, was evaluated and deter- 
mined to reduce both machining hours and flowtime on suitable 
vaive housings. 


16113 (LA-12758-T) Conceptual design of a digital control 
system for nuclear criticality experiments. Rojas, S.P. Los 
Alamos National Lab., NM (United States). Apr 1994. 128p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. Order Number DE94009538. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Thesis submitted to New Mexico State Univ., Las Cruces, NM 
(US). Dept. of Engineering. 
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Nuclear criticality is a concern in many areas of nuclear engi- 
neering including waste management, nuclear weapons testing and 
design, basic nuclear research, and nuclear reactor design and 
analysis. As in many areas of science and engineering, experimen- 
tal work conducted in this field has provided a wealth of data and 
insight essential to the formulation of theory and the advancement 
in knowledge of fissioning systems. In light of the many diverse ap- 
plications of nuclear criticality, there is a continuing interest to learn 
and understand more about the fundamental physical processes 
through continued experimentation. This thesis addresses the prob- 
lem of setting up and programming a microprocessor-based digital 
control system (PLC) for a proposed critical experiment using, 
among other devices, a stepper motor, a joystick control mecha- 
nism, and switches. This experiment represents a_ revised 
configuration to test cylindrical nuclear waste packages. A Monte 
Carlo numerical study for the proposed critical assembly has been 
performed in order to illustrate how results from numerical calcula- 
tions are used in the process of assembling the control system and 
to corroborate previous experimental data. in summary, a control 
system utilizing some common devices necessary to perform a 
critical experiment (stepper motor, push-buttons, etc.) has been as- 
sembled. Control components were sized using the results of a 
probabilistic computer code (MCNP). Finally, a program was writ- 
ten that illustrates the coupling between the hardware and the 
devices being controlled in the new test fixture. 


16114 (LA-UR-94-689) Identification of mechanical sys- 
tems using probabilistic neural networks. Hunter, N.F. Los 
Alamos National Lab., NM (United States). [1994]. 9p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-940510-3: Annual technical meeting and 
exposition of the Institute of Environmental Sciences, Rosemont, IL 
(United States), 1-6 May 1994). Order Number DE94007555. 
Source: OSTI; NTIS; GPO Dep. 

Modal vibration testing is a common means of quantifying the 
dynamic behavior of linear mechanical systems. In this paper we 
present the results of a series of modal tests on component sub- 
assemblies. Two distinct types of assemblies were tested. Each 
assembly was tested with and without a small component package 
present. Our results show: (A) The typical variation of the transfer 
functions between test units for these relatively complicated as- 
semblies. (B) The effect on the transfer function of the addition of 
the small component package to the assembly. A probabilistic neu- 
ral network estimates the most likely configuration (component 
package present or absent) based on the measured transfer func- 
tion data. Further analysis allows us to estimate the probability of a 
correct configuration estimate. The method is applicable to deter- 
mining, given a set of units of a in a certain configuration, and a unit 
with an unknown configuration, the degree to which the unknown 
units response is “typical” of the set of units used for comparison. 


16115 (LA-UR-94-827) The wavelet/scalar quantization 
compression standard for digital fingerprint images. Bradley, 
J.N.; Brislawn, C.M. Los Alamos National Lab., NM (United 
States). [1994]. 5p. Sponsored by Department of Defense, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9405118-1: IEEE international symposium on circuits and 
systems, London (United Kingdom), 31 May - 2 jun 1994). Order 
Number DE94009308. Source: OSTI; NTIS; GPO Dep. 

A new digital image compression standard has been adopted by 
the US Federal Bureau of Investigation for use on digitized gray- 
scale fingerprint images. The algorithm is based on adaptive 
uniform scalar quantization of a discrete wavelet transform image 
decomposition and is referred to as the wavelet/scalar quantization 
standard. The standard produces archival quality images at com- 
pression ratios of around 20:1 and will allow the FBI to replace their 
current database of paper fingerprint cards with digital imagery. 


16116 (NEI-NO-397) Visualization and analysis of two- 
phase flows in three-dimensional porous media. Frette, V. Oslo 
Univ. (Norway). Fysisk Inst. Oct 1993. 100p. Order Number 
DE94756549. Source: OSTI; NTIS. 

Fluid-fluid displacement processes have been studied in large, 
transparent, three-dimensional porous media. Transparent porous 
media are made by filling a glass container with plastic grains and 
saturating the packing with a fluid that has an index of refraction 
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matching the one of the grains. Any inclusion of a second fluid 
phase in such a medium can be observed directly. The morphol- 
ogy and growth dynamics of structures generated when a second 
fluid phase is injected into the transparent porous medium have 
been studied. The fluids used are immiscible, the invading fluid is 
non-wetting, and two different classes of flow have been investi- 
gated. Comparison has been made to results from stochastic 
numerical models. The first class is fast displacements in three- 
dimensional, radial geometry. The two fluids had the same density, 
and the invading fluid was injected from a point in the middle of the 
medium. At an intermediate injection rate the invading fluid formed 
a ramified structure centered around the injection point (Papers 1 
and 2). The injection rate was increased in an attempt to reach a 
regime dominated by viscous effects (Paper 3). At high rates, sur- 
prisingly, structures that were quite compact and nearly spherical 
emerged. Experimentally, additional processes superimposed on 
the pure invasion-percolation like behavior were observed (Papers 
4-5). The invasion structure may pinch off in some pores and parts 
of the patterns may alternatively drain and refill. In order to study 
these dynamical processes in more detail, experiments were 
performed at even lower rates (Paper 5). Draining and refilling oc- 
curred in a complex, non-periodic manner. As a result the tip of the 
structure displayed "stick-slip” motion as it advances, with a wide 
distribution of step sizes. 76 refs. 


16117 (ORNL-6161) Critical experiments with mixed 
plutonium-uranium nitrate solutions having Pu:(Pu + U) ratios 
greater than 0.5. Primm, R.T. Ill (Oak Ridge National Lab., TN 
(United States)); Lloyd, R.C.; Clayton, E.D. Oak Ridge National 
Lab., TN (United States). Apr 1986. 82p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO05-840R21400. 
Order Number DE94007611. Source: OSTI; NTIS; GPO Dep. 

A series of critical experiments was conducted with mixed 
plutonium-uranium nitrate solutions having Pu:(Pu+U) ratios >0.5. 
Three geometries and four conditions of reflection were examined. 
The plutonium concentrations ranged from 170 to 350 g/L. The 
value of k-effective for each experiment was calculated using the 
KENO-IV code and 27-group cross sections derived from the Eval- 
uated Nuclear Data File B—version IV (ENDF/B-IV). The mean 
value for the set of 26 experiments was 1.003, with a minimum 
value of 0.987 and a maximum of 1.022. The spread in the distri- 
bution of calculated k-effectives is believed to be the result of 
uncertainties in analytical chemistry measurements. No correlation 
between condition of reflection and calculated k-effective was 
found. An allowable multiplication factor to be used in the evalua- 
tion of reprocessing equipment at conditions that have been 
investigated was calculated to be 0.945. 


16118 Normalization method for video images. Donohoe, 
G.W.; Hush, D.R. To Dept. of Energy. 1992. Filed date 6 Apr 1992. 
U.S. Patent Application 7-863,928. 35p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000 ; 
AC04-76DP00789. Order Number DE94010161. Source: OSTI; 
NTIS; GPO Dep. 

The present invention relates to a method and apparatus for au- 
tomatically and adaptively normalizing analog signals representative 
of video images in object detection systems. Such normalization 
maximizes the average information content of the video images 
and, thereby, provides optimal digitized images for object detection 
and identification. The present invention manipulates two system 
control signals — gain control signal and offset control signal — to 
convert an analog image signal into a transformed analog image 
signal, such that the corresponding digitized image contains the 
maximum amount of information achievable with a conventional ob- 
ject detection system. In some embodiments of the present 
invention, information content is measured using parameters se- 
lected from image entropy, image mean, and image variance. 


16119 


Magnetic gripper device. Meyer, R.E. To Dept. of 
Energy. 1992. Filed date 20 Apr 1992. U.S. Patent Application 7- 


870,965. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE94010140. Source: OSTI; NTIS; GPO Dep. 

A climbing apparatus is provided for climbing ferromagnetic sur- 
faces, such as storage tanks and steel frame structures. A magnet 





assembly is rotatably mounted in a frame assembly. The frame as- 
sembly provides a pair of cam surfaces having different dimensions 
so that, when the frame is rotated, the cam surfaces contact the 
ferromagnetic surface to separate the magnet assembly from the 
surface. The different cam dimensions enable one side of the mag- 
net at a time to be detached from the surface to reduce the effort 
needed to disengage the climbing apparatus. The cam surface 
also provides for smoothly attaching the apparatus. A hardened 
dowel pin is also attached to the frame and the pointed end of the 
dowel engages the surface when the magnet is attached to the 
surface to prevent downward sliding movement of the assembly 
under the weight of the user. 


16120 (PNL-5768) Criticality experiments with mixed plu- 
tonium and uranium nitrate solution at a plutonium fraction of 
0.5 in slab and cylindrical geometry. Lloyd, R.C. Pacific North- 
west Lab., Richland, WA (United States). Dec 1986. 92p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94007614. Source: 
OSTI; NTIS; GPO Dep. 

A series of critical experiments was completed with mixed 
piutonium-uranium solutions having Pu/(Pu + U) ratios of approxi- 
mately 0.5. These experiments were a part of the Criticality Data 
Development Program between the United States Department of 
Energy (USDOE), and the Power Reactor and Nuclear Fuel Devel- 
opment Corporation (PNC) of Japan. A complete description of, 
and data from, the experiments are included in this report. The ex- 
periments were performed with mixed plutonium-uranium solutions 
in cylindrical and slab geometries and included measurements with 
a water reflector, a concrete reflector, and without an added reflec- 
tor. The concentration was varied from 112 to 332 g (Pu + U)/liter. 
The ratio of plutonium to total heavy metal (plutonium plus ura- 
nium) was 52% for all experiments. 


16121 (PNL-5803) Consolidated fuel reprocessing pro- 


gram: Criticality experiments with fast test reactor fuel pins in 


an organic moderator. Bierman, S.R. Pacific Northwest Lab.., 
Richland, WA (United States). Dec 1986. 123p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RLO01830. Order Number DE94007613. Source: OSTI; NTIS; 
GPO Dep. 

The results obtained in a series of criticality experiments per- 
formed as part of a joint program on criticality data development 
between the United States Department of Energy and the Power 
Reactor and Nuclear Fuel Development Corporation of Japan are 
presented in this report along with a complete description of the 
experiments. The experiments involved lattices of Fast Test Reac- 
tor (FTR) fuel pins in an organic moderator mixture similar to that 
used in the solvent extraction stage of fuel reprocessing. The ex- 
periments are designed to provide data for direct comparison with 
previously performed experimental measurements with water mod- 
erated lattices of FTR fuel pins. The same lattice arrangements and 
FTR fuel pin types are used in these organic moderated experimen- 
tal assemblies as were used in the water moderated experiments. 
The organic moderator is a mixture of 38 wt % tributylphosphate in 
a normal paraffin hydrocarbon mixture of Ci;H24q to Cis5sH32 
molecules. Critical sizes of 1054.8, 599.2, 301.8, 199.5 and 165.3 
fuel pins were obtained respectively for organic moderated lattices 
having 0.761 cm, 0.968 cm, 1.242 cm, 1.537 cm and 1.935 cm 
square lattice pitches as compared to 1046.9, 571.9, 293.9, 199.7 
and 165.1 fuel pins for the same lattices water moderated. 


16122 (PNL-6559) Criticality experiments with mixed oxide 
fuel pin arrays in plutonium-uranium nitrate solution. Lioyd, 
R.C. (Pacific Northwest Lab., Richland, WA (United States)); 
Smolen, G.R. Pacific Northwest Lab., Richland, WA (United 
States). Aug 1988. 82p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE94007612. Source: OSTI; NTIS; GPO Dep. 

A series of critical experiments was completed with mixed 
plutonium-uranium solutions having a Pu/(Pu + U) ratio of approxi- 
mately 0.22 in a boiler tube-type lattice assembly. These 
experiments were conducted as part of the Criticality Data Devel- 
opment Program between the United States Department of Energy 
(USDOE) and the Power Reactor and Nuclear Fuel Development 
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Corporation (PNC) of Japan. A complete description of the experi- 
ments and data are included in this report. The experiments were 
performed with an array of mixed oxide fuel pins in aqueous 
plutonium-uranium solutions. The fuel pins were contained in a 
boiler tube-type tank and arranged in a 1.4 cm square pitch array 
which resembled cylindrical geometry. One experiment was 
perfomed with the fuel pins removed from the vessel. The experi- 
ments were performed with a water reflector. The concentration of 
the solutions in the boiler tube-type tank was varied from 4 to 468 
g (Pu + U)/liter. The ratio of plutonium to total heavy metal (pluto- 
nium plus uranium) was approximately 0.22 for all experiments. 


16123 (SAND-92-0652C) Thermal control system for SSF 
sensor/electronics. Akau, R.L.; Lee, D.E. Sandia National Labs.., 
Albuquerque, NM (United States). [1992]. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-9308216—-1: 5. annual thermal and fluids 
analysis workshop, Cleveland, OH (United States), 16-20 Aug 
1993). Order Number DE94006197. Source: OSTI; NTIS; GPO 
Dep. 

As part of the Defense Meteorological Support Program (DMSP) 
with Martin Marieta Astro-Space Division, a thermal control system 
was designed for the SSF (Special Sensor F) sensor/electronics 
box (SSTACK) located on the precision mounting platform of the 
DMSP satellite. Multi-layer insulation and heaters are used to 
maintain the temperatures of the critical components within their 
operating and survival temperature limits. Detailed and simplified 
SSTACK thermal models were developed and temperatures were 
caiculated for worst-case orbital conditions. A comparison between 
the two models showed very good agreement. Temperature predic- 


tions were also compared to measured temperatures from a 
thermal-vacuum test, 


16124 (SAND—92-2732) Emerging nondestructive inspec- 
tion methods for aging aircraft. Beattie, A. (and others); Dahlke, 
L.; Gieske, J. Sandia National Labs., Albuquerque, NM (United 
States). Jan 1994. 193p. Sponsored by Federal Aviation Adminis- 
tration, Washington, DC (United States). DOE Contract 
AC04-94AL85000. Contract DTFA-03-91-A-0018. Order Number 
DE94009010. Source: OSTI; NTIS; GPO Dep. 

This report identifies and describes emerging nondestructive in- 
spection (NDI) methods that can potentially be used to inspect 
commercial transport and commuter aircraft for structural damage. 
The nine categories of emerging NDI techniques are: acoustic 
emission, x-ray computed tomography, backscatter radiation, re- 
verse geometry x-ray, advanced electromagnetics, including 
magnetooptic imaging and advanced eddy current techniques, co- 
herent optics, advanced ultrasonics, advanced visual, and infrared 
thermography. The physical principles, generalized performance 
characteristics, and typical applications associated with each 
method are described. In addition, aircraft inspection applications 
are discussed along with the associated technical considerations. 
Finally, the status of each technique is presented, with a discus- 
sion on when it may be available for use in actual aircraft 
maintenance programs. It should be noted that this is a companion 
document to DOT/FAA/CT-91/5, Current Nondestructive Inspection 
Methods for Aging Aircraft. 


16125 (SAND—93-2010C) Factors governing selection of 
operating frequency for subsurface- imaging synthetic- 
aperture radar. Brock, B.C.; Patitz, W.E. Sandia National Labs., 
Albuquerque, NM (United States). [1993]. 25p. Sponsored by US- 
DOE, Washington, DC (United States). DOE Contract 
AC04-S4AL85000. (CONF-940449-2: Society of Photo-Optical In- 
strumentation Engineers conference on intelligent information 
systems, Orlando, FL (United States), 4-8 Apr 1994). Order Num- 
ber DE94008457. Source: OSTI; NTIS; GPO Dep. 

A subsurface-imaging synthetic-aperture radar (SISAR) has po- 
tential for application in areas as diverse as non-proliferation 
programs for nuclear weapons to environmental monitoring. How- 
ever, subsurface imaging is complicated by propagation loss in the 
soil and surface-clutter response. Both the loss and surface-clutter 
response depend on the operating frequency. This paper examines 
several factors which provide a basis for determining optimum fre- 
quencies and frequency ranges which will allow synthetic-aperture 
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imaging of buried targets. No distinction can be made between ob- 
jects at different heights when viewed with a conventional imaging 
radar (which uses a one-dimensional synthetic aperture), and the 
return from a buried object must compete with the return from the 
surface clutter. Thus, the signal-to-clutter ratio is an appropriate 
measure of performance for a SISAR. A parameter-based modeling 
approach is used to model the complex dielectric constant of the 
soil from measured data obtained from the literature. Theoretical 
random-surface scattering models, based on statistical solutions to 
Maxwell's equations, are used to model the clutter. These models 
are combined to estimate the signal-to-clutter ratio for canonical tar- 
gets buried in several soil configurations. Results indicate that the 
HF spectrum (3-30), although it could be used to detect certain tar- 
gets under some conditions, has limited practical value for use with 
SISAR, while the upper VIHF through UHF spectrum (~100 MHz - 
1 GHz) shows the most promise for a general purpose SISAR sys- 
tem. Recommendations are included for additional research. 


16126 (SAND-—93-2030) Overview of locking systems. Gee, 
K.T. (Sandia National Labs., Albuquerque, NM (United States)); 
Scott, S.H.; Wilde, M.G.; Highland, S.E. Sandia National Labs., Al- 
buquerque, NM (United States). Dec 1993. 82p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. Order Number DE94009251. Source: OSTI; NTIS; 
GPO Dep. 

The purpose of this document is to present technical information 
that should be useful for understanding and applying locking sys- 
tems for physical protection and control. There are major sections 
on hardware for locks, vaults, safes, and security containers. Other 
topics include management of lock systems and safety considera- 
tions. This document also contains notes on standards and 
specifications and a glossary. 


16127 (SAND-—93-2492C) Characteristics of a piezoresistive 
accelerometer in high frequency, high shock environments. 
Bateman, V.I.; Davie, N.T.; Brown, F.A. Sandia National Labs., Al- 
buquerque, NM (United States). [1993]. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-940510—4: Annual technical meeting and exposition of the 
institute of Environmental Sciences, Rosemont, IL (United States), 
1-6 May 1994). Order Number DE94009058. Source: OSTI; NTIS; 
GPO Dep. 

The characteristics of a piezoresistive accelerometer in shock 
environments are being studied at Sandia National Laboratories in 
the Mechanical Shock Testing Laboratory. A Hopkinson bar capa- 
bility has been developed to extend our understanding of the 
piezoresistive accelerometer with and without mechanical isolation 
in the high frequency, high shock environments where measure- 
ments are being made. Two different Hopkinson bar materials are 
being used: titanium and beryllium. The characteristics of the 
piezoresistive accelerometer for frequencies of DC-10 kHz and 
shock magnitudes of up to 4,000 g as determined from measure- 
ments with a titanium Hopkinson bar are presented. The SNL 
uniaxial shock isolation technique has demonstrated acceptable 
characteristics for a temperature range of —50°F to +186°F and a 
frequency bandwidth of DC to 10 kHz. These characteristics have 
been verified by the calibration of the Hopkinson bar used for ac- 
celerometer testing. The beryllium Hopkinson bar configuration is 
described. Preliminary characteristics of the piezoresistive ac- 
celerometer at a nominal shock level of 17,000 g for a frequency 
range of DC-50 kHz are presented. 


16128 


(SAND-94-0145C) A comparison of spent fuel ship- 
ping cask response to 10 CFR 71 normal conditions and 
realistic hot day extremes. Manson, S.J. (Texas Univ., Austin, TX 
(United States). Coll. of Engineering); Gianoulakis, S.E. Sandia Na- 


tional Labs., Albuquerque, NM (United States). [1994]. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-940553-10: International high- 
level radioactive waste management conference, Las Vegas, NV 
(United States), 22-26 May 1994). Order Number DE94006604. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The structural properties of spent nuclear fuel shipping contain- 
ers vary as a function of the cask wall temperature. An analysis is 
performed to determine the effect of a realistic, though bounding, 
hot day environment on the thermal behavior of spent fuel shipping 
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casks. These results are compared to those which develop under a 
steady-state application of the prescribed normal thermal conditions 
of 10CFR71. The completed analysis revealed that the majority of 
wall temperatures, for a wide variety of spent fuel shipping cask 
configurations, fall well below those predicted by using the steady- 
state application of the regulatory boundary conditions. It was 
found that maximum temperatures at the cask surface occasionally 
lie above temperatures predicted under the regulatory condition. 
This is due to the conservative assumptions present in the ambient 
conditions used. The analysis demonstrates that diurnal tempera- 
ture variations which penetrate the cask wall have maxima 
substantially less than the corresponding temperatures obtained 
when applying the steady-state regulatory boundary conditions. 
Therefore, it is certain that vital cask components and the spent 
fuel itself will not exceed the temperatures calculated by use of the 
steady-state interpretation of the 10CFR71 normal conditions. 


16129 (SAND-94-0233C) Burnup verification using the 
FORK measurement system. Ewing, R.|. Sandia National Labs., 
Albuquerque, NM (United States). [1994]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-940553—17: International high-level radioactive 
waste management conference, Las Vegas, NV (United States), 
22-26 May 1994). Order Number DE94007865. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Verification measurements may be used to help ensure nuclear 
criticality safety when burnup credit is applied to spent fuel transport 
and storage systems. The FORK measurement system, designed 
at Los Alamos National Laboratory for the International Atomic En- 
ergy Agency safeguards program, has been used to verify reactor 
site records for burnup and cooling time for many years. The FORK 
system measures the passive neutron and gamma-ray emission 
from spent fuel assemblies while in the storage pool. This report 
deals with the application of the FORK system to burnup credit 
operations based on measurements performed on spent fuel as- 
semblies at the Oconee Nuclear Station of Duke Power Company. 


16130 (SAND-—94-0408C) A multitasking behavioral control 
system for the Robotic All Terrain Lunar Exploration Rover 
(RATLER). Klarer, P. Sandia National Labs., Albuquerque, NM 
(United States). [1994]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
940365-3: CIRFFSS 94: American Institute of Aeronautics 
and Astroanuts/National Aerospace and Space Administration 
(AIAA/NASA) conference on intelligent robots in field, factory, ser- 
vice and space, Houston, TX (United States), 21-24 Mar 1994). 
Order Number DE94007293. Source: OSTI; NTIS; GPO Dep. 

The design of a multitasking behavioral control system for the 
Robotic All Terrain Lunar Exploration Rover (RATLER) is de- 
scribed. The control system design attempts to ameliorate some of 
the problems noted by some researchers when implementing sub- 
sumption or behavioral control systems, particularly with regard to 
multiple processor systems and real-time operations. The architec- 
ture is designed to allow both synchronous and asynchronous 
operations between various behavior modules by taking advantage 
of intertask communications channels, and by implementing each 
behavior module and each interconnection node as a stand-alone 
task. The potential advantages of this approach over those previ- 
ously described in the field are discussed. An implementation of 
the architecture is planned for a prototype Robotic All Terrain Lunar 
Exploration Rover (RATLER) currently under development, and is 
briefly described. 


16131 (SAND-94-0500C) Using virtual objects to aid un- 
derground storage tank teleoperation. Anderson, R.J.; Davies, 
B. Sandia National Labs., Albuquerque, NM (United States). [1994]. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-940550—11: Institute of Electri- 
cal and Electronics Engineers (IEEE) international conference on 
robotics, San Diego, CA (United States), 8-13 May 1994). Order 
Number DE94007857. Source: OSTI; NTIS; INIS; GPO Dep. 

In this paper we describe an algorithm by which obstructions and 
surface features in an underground storage tank can be modeled 
and used to generate virtual barrier function for a real-time teler- 
obotic system, which provides an aid to the operator for both 





real-time obstacle avoidance and for surface tracking. The algo- 
rithm requires that the slave’s tool and every object in the waste 
storage tank be decomposed into convex polyhedral primitives, 
with the waste surface modeled by triangular prisms. Intrusion dis- 
tance and extraction vectors are then derived at every time step by 
applying Gilbert’s polyhedra distance algorithm, which has been 
adapted for the task. This information is then used to determine 
the compression and location of nonlinear virtual spring-dampers 
whose total force is summed and applied to the manipulator’ 
teleoperator system. Experimental results using a PUMA 560 and a 
simulated waste surface validate the approach, showing that it is 
possible to compute the algorithm and generate smooth, realistic 
pseudo forces for the teleoperator system using standard VME bus 
hardware. 


16132 (SAND-94-8224) Final development report H1632 
Adjustable Caster Assembly. Kibalo, E.F. Sandia National Labs., 
Livermore, CA (United States). Mar 1994. 25p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. Order Number DE94009259. Source: OSTI; NTIS; 
GPO Dep 

The H1632 Adjustable Caster Assembly was developed for use 
on the H1501B Transportation Accident Resistant Container 
(TARC). The caster can be raised and lowered via its attached lev- 
eling jack or, by removing a locking pin, can be aligned horizontally 
or removed for transportational purposes. The H1632 is packaged 
as a single kit that contains two left and two right adjustable caster 
assemblies along with the required support plates and hardware. 


16133 (SAND—94-8578C) Mesh convergence differences 


based on failure mechanisms. Pilat, K.R. (Cornell Univ., Ithaca, 
NY (United States)); Revelli, V.D. Sandia National Labs., Liver- 
more, CA (United States). [1994]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DR00789. 
(CONF-940613-3: Pressure vessel and piping conference, Min- 
neapolis, MN (United States), 19-23 Jun 1994). Order Number 
DE94008891. Source: OST!; NTIS; GPO Dep. 


Material properties affect the deformation and failure modes in 
structural parts. When performing finite element analyses to com- 
pare response for different materials, different levels of mesh 
discretization may be necessary for each analyses because the 
failure mode changes, even through the part geometry and loading 
remain the same. Take, for example, strain localization, a material 
dependent phenomenon. When localization occurs, the mesh 
needs to be much finer to capture the steep strain gradients in the 
region of localization than in a case where localization does not oc- 
cur. Although this requirement is almost intuitive once stated, it is 
often not used in practice because the effects are less pronounced 
when failure is not present, and also because failure modes are 
difficult to anticipate. The lack of availability of constitutive models 
for failure prediction is also a contributing factor. This paper de- 
scribes a recent study regarding the effect of mesh refinement on 
failure prediction in a part modeled with two different materials. 


16134 (SRT-CMA-930065) Technical review of RRD-RED- 
930373 criticality safety evaluation for L Area Disassembly 
Basin Cleanup. Reed, R.L. Westinghouse Savannah River Co., 
Aiken, SC (United States). 1 Oct 1993. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO9-89SR18035. 
Order Number DE94005137. Source: OSTI; NTIS; GPO Dep. 

The study documented in RRD-RED-930373 performed an eval- 
uation of the criticality potential associated with sludge removal 
from the Disassembly Basin to the Monitor Basin of L Area Disas- 
sembly. The concern was that sufficient fissionable material has 
been released into the basin (and is now intermixed in the sludge) 
that the process of removing the sludge can cause the fissionable 
material to be formed into a critical configuration. The evaluation 
employed results of analytical measurements of the sludge compo- 
sition to estimate the total amount of fissile materia! in the basin 
and provided comparisons of those fissile masses with accepted 
standard safe subcritical mass limits for each fissile component to 
demonstrate that the fissionable material isotopic composition of 
the sludge can not be formed into a critical configuration. The 
analysis demonstrated that the fissile material content of the L Dis- 
assembly Basin is insufficient to form a critical mass, even with 
optimum geometry and concentration. 
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16135 (SRT-CMA-930069) SRTC criticality safety technical 
review of SRT-CMA-930039. Rathbun, R. Westinghouse Savan- 
nah River Co., Aiken, SC (United States). 3 Dec 1993. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE94008276. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Review of SRT-CMA-930039, “Nuciear Criticality Safety Evalua- 
tion (NCSE): DWPF Melter-Batch 1,” December 1, 1993, has been 
performed by the Savannah River Technical Center (SRTC) Ap- 
plied Physics Group. The NCSE is a criticality assessment of the 
Mek Ceil in the DWPF. Additionally, this pertains only to Batch 1 
operation, which differs from batches to follow. Plans for subse- 
quent batch operations call for fissile material in the Salt Cell 
feed-stream, which necessitates a separate criticality evaluation in 
the future. The NCSE under review concludes that the process is 
safe from criticality events, even in the event that all lithium and 
boron neutron poisons are lost, provided uranium enrichments are 
less than 40%. Furthermore, if all the lithium and as much as 98% 
of the boron would be lost, uranium enrichments of 100% would be 
allowable. After a thorough review of the NCSE, this reviewer 
agrees with that conclusion. This technical review consisted of: an 
independent check of the methods and models employed, indepen- 
dent calculations application of ANSI/ANS 8.1, verification of 
WSRC Nuclear Criticality Safety Manual(*) procedures. 


16136 (UCRL-ID-115372) Impact analysis of the UC-609 
shipping package. Kay, G.J. Lawrence Livermore National Lab., 
CA (United States). Jan 1993. 14p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE94009467. Source: OSTI; NTIS; GPO Dep. 

The inner containment vessel of the UC-609 shipping container 
must remain intact and sealed after undergoing a thirty foot drop 
onto an unyielding surface. The drop scenarios which were consid- 
ered in this study included top corner down and top down drops. 
Results of the calculations performed for this study predict struc- 
tural damage, as measured by accumulated effective plastic 
strains, but no failure of the inner primary containment vessel for 
both drop configurations. The top down impact is predicted to pro- 
duce a higher-impact deceleration in the payload but the amount of 
damage to the primary containment vessel is predicted to be 
greater for the top corner impact configuration. The critical damage 
region for both drop scenarios is confined to the containment can- 
ister flange region. Verification of the analysis methodology was 
accomplished by comparing measured top corner crashes with cal- 
culated top corner crushes. Acceptable damage levels in this study 
were determined from calculated damage comparisons between 
the top corner drop, which reed intact during a top corner impact 
test, and the calculated top down impact damages. Comparisons 
were also made on the calculated maximum shear stress levels, 
which remained near or within NRC regulatory guidelines for both 
scenarios. 


16137 (UCRL-ID-115605) Development of flammable liquid 
storage wooden cabinets for chemical laboratories. Staggs, 
K.J.; Hasegawa, H.K.; Doughty, S.M.; Barr, J.G. Lawrence Liver- 
more National Lab., CA (United States). Nov 1993. 39p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE94009035. Source: 
OSTI; NTIS; GPO Dep 

A fire hardened wooden cabinet was developed for the storage 
of flammable liquids for LLNL Bidg. 151 nuclear chemistry laborato- 
ries. The new cabinet requirements were to fit into existing cabinet 
spaces, match existing cabinets in appearance, and meet the Na- 
tional Fire Protection Association Flammable and Combustible 
Liquids Code. A standard test apparatus was developed to pro- 
duce the required fire exposure necessary to evaluate existing 
cabinets and new designs. The final design was a cabinet insert 
that could be prefabricated and installed into the appropriate stor- 
age area of the existing cabinets. 


16138 (WINCO-1155) Idaho National Engineering Labo- 
ratory decontamination and decommissioning robotics 
development program. McKay, M.D. Westinghouse Idaho Nuclear 
Co., inc., Idaho Falls, ID (United States). Apr 1993. 11p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
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AC07-841D12435. Order Number DE94008914. Source: 
NTIS; INIS; GPO Dep. 

As part of the Idaho National Engineering Laboratory (INEL) 
Robotics Technology Development Program (RTDP) Decontamina- 
tion & Decommissioning (D&D) robotics program, a task was 
designed to integrate the plasma arc cutting technology being de- 
veloped under the Waste Facility Operations (WFO) robotics 
program into D&D cutting applications. The plasma arc cutting 
technology is based upon the use of a high energy plasma torch to 
cut metallic objects. Traditionally, D&D workers removing equip- 
ment and processes from a facility have used plasma arc cutting to 
accomplish this task. The worker is required to don a protective 
suit to shield from the high electromagnetic energy released from 
the cutting operation. Additionally, the worker is required to don 
protective clothing to shield against the radioactive materials and 
contamination. This protective clothing can become restrictive and 
cumbersome to work in. Because some of the work areas contain 
high levels of radiation, the worker is not allowed to dwell in the 
environment for sustained periods of time. To help alleviate some 
of the burdens required to accomplish this task, reduce or elimi- 
nate the safety hazardous to the worker, and reduce the overall 
cost of remediation, a program was established though the Office 
of Technology Development (OTD) to design and develop a robotic 
system capable of performing cutting operations using a plasma 
are torch. Several D&D tasks were identified having potential for 
use of the plasma arc cutting technology. The tasks listed below 
were chosen to represent common D&D type activities where the 
plasma arc cutting technology can be applied. 


OSTI; 


16139 (WSRC-MS—93-453) Aerial robotic data acquisition 
system. Hofstetter, K.J. (Westinghouse Savannah River Co., 
Aiken, SC (United States)); Hayes, D.W.; Pendergast, M.M.; Cor- 
ban, J.E. Westinghouse Savannah River Co., Aiken, SC (United 
States). [1993]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. (CONF-940401-2: Inter- 
national conference on methods and applications of radioanalytical 
chemistry, Kona, HI (United States), 10-16 Apr 1994). Order Num- 
ber DE94009114. Source: OSTI; NTIS; GPO Dep. 

A small, unmanned aerial vehicle (UAV), equipped with sensors 
for physical and chemical measurements of remote environments, 
is described. A miniature helicopter airframe is used as a platform 
for sensor testing and development. The sensor output is inte- 
grated with the flight control system for real-time, interactive, data 
acquisition and analysis. Pre-programmed flight missions will be 
flown with several sensors to demonstrate the cost-effective 
surveillance capabilities of this new technology. 


16140 (WSRC-TR-93-613) Criticality safety evaluation for 
K Area Disassembly Basin cleanup. Rosser, M.A. Westinghouse 
Savannah River Co., Aiken, SC (United States). Feb 1994. 23p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACOS-89SR18035. Order Number DE94008641. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Preparations are currently being made to remove sludge from 
the Disassembly Basin in all reactor areas. Because this sludge 
contains fissile isotopes, it is necessary to perform a criticality 
safety evaluation for the planned activities. A previous evaluation 
examined the criticality safety aspects of the sludge removal pro- 
cess for L Area. This document addresses the criticality safety 
aspects of the K Area Disassembly Basin cleanup work. The K 
Area Disassembly Basin cleanup will involve, as a first step, 
pumping the basin sludge into the Monitor Basin portion of the Dis- 
assembly Basin. From the Monitor Basin, the sludge will be 
pumped into tanks or containers for permanent disposition. The 
criticality safety evaluation discussed in this document covers the 
transfer of the sludge to the Monitor Basin. 


4204 Heat Transfer and Fluid Flow 


Refer also to citation(s) 14892, 15374, 17343, 17434, 17631, 
17632, 17636, 17642, 17643, 17644 


16141 (ANL/EP/PP—77569) Spectral radiative heat transfer 
in coal furnaces using a hybrid technique. Ahluwalia, R.K.; Im, 
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K.H. Argonne National Lab., IL (United States). [1994]. 26p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. Order Number DE94008119. Source: OSTI; 
NTIS; GPO Dep. 

A hybrid technique has been developed to solve three- 
dimensional spectral radiation transport equations for absorbing, 
emitting and anisotropically scattering media. An optimal mix of 
computational speed and accuracy is obtained by combining the 
discrete ordinate method (S,), modified differential approximation 
(MDA) and P, approximation for use in different range of optical 
thicknesses. The technique is used in conjunction with a char 
burnout model and spectroscopic data for HzO, CO,, CO, char, 
soot and ash to determine the influence of ash composition, ash 
content and coal preparation on furnace heat absorption. 


16142 (DOE/ER/13572-T1) Effect of electric fields on mass 
transfer to droplets: Final report. Carleson, T.E.; Budwig, R. 
Idaho Univ., Moscow, ID (United States). Feb 1994. 9p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG07- 
86ER13572. Order Number DE94008181. Source: OSTI; NTIS; 
GPO Dep. 

During the six year funding period, the effects of a direct and al- 
ternating field upon single drop hydrodynamics and mass transfer 
were evaluated both experimentally and theoretically. Direct current 
field effects upon drop size, velocity and mass transfer rates were 
also observed for multiple drops formed in a three stage sieve tray 
column. Drop size, velocity, and mass transfer rates were mea- 
sured experimentally and compared to simple models for direct 
current electric fields. Agreement between theory and experiment 
was found for drop charge, size, and velocity. Drop mass transfer 
coefficients were substantially larger than theoretical predictions 
while extraction efficiencies were moderately higher. Drop distortion 
and oscillation were observed and are thought to result in the ex- 
perimentally observed higher values. For alternating current fields, 
drop flow streamlines and oscillations were measured and found to 
compare well with predictions from a solved mathematical model. 
In addition, equipment was constructed to determine mass transfer 
rates to oscillating drops. Concentration profiles in still and oscillat- 


ing drops were measured and qualitatively compared to theoretical 
predictions. 


16143 (DOE/ER/25048-T8) Parallel supercomputing: Ad- 
vanced methods, algorithms, and software for large-scale 
linear and nonlinear problems. Carey, G.F.; Young, D.M. Texas 
Univ., Austin, TX (United States). Center for Numerical Analysis. 
[1993]. 45p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG05-87ER25048. Order Number 
DE94008446. Source: OSTI; NTIS; GPO Dep. 

The program outlined here is directed to research on methods, 
algorithms, and software for distributed parallel supercomputers. Of 
particular interest are finite element methods and finite difference 
methods together with sparse iterative solution schemes for scien- 
tific and engineering computations of very large-scale systems. 
Both linear and nonlinear problems will be investigated. In the non- 
linear case, applications with bifurcation to multiple solutions will be 
considered using continuation strategies. The parallelizable numeri- 
cal methods of particular interest are a family of partitioning 
schemes embracing domain decomposition, element-by-element 
strategies, and multi-level techniques. The methods will be further 
developed incorporating parallel iterative solution algorithms with 
associated preconditioners in parallel computer software. The 
schemes will be implemented on distributed memory parallel archi- 
tectures such as the CRAY MPP, Intel Paragon, the NCUBE3, and 
the Connection Machine. We will also consider other new architec- 
tures such as the Kendall-Square (KSQ) and proposed machines 
such as the TERA. The applications will focus on large-scale three- 
dimensional nonlinear flow and reservoir problems with strong 
convective transport contributions. These are legitimate grand chal- 
lenge class computational fluid dynamics (CFD) problems of 
significant practical interest to DOE. The methods developed and 
algorithms will, however, be of wider interest. 


16144 (DOE/MC/26008-94/C0240) High pressure ceramic 
air heater for indirectly fired gas turbine applications. LaHaye, 
P.G.; Briggs, G.F.; Orozxo, N.J.; Seger, J.L. Hague International, 
South Portland, ME (United States). [1993]. 13p. Sponsored by 





USDOE, Washington, DC (United States). DOE Contract FC21- 
90MC26008. (CONF-930893-18: Joint contractors meeting on 
advanced turbine systems, fuel cells and coal-fired heat, Morgan- 
town, WV (United States), 3-5 Aug 1993). Order Number 
DE94002968. Source: OSTI; NTIS; GPO Dep. 

The EFCC cycle is conceptually simple. Air enters the compres- 
sor where it is pressurized and becomes the tube-side flow of the 
ceramic air heater. Heat transferred from the hot combustion gases 
flowing through the shell-side raises the air temperature to the de- 
sired turbine inlet temperature. Internally insulated high pressure 
piping returns the heated compressor air to the turbine, where it is 
expanded providing power to drive the electric generator and gas 
turbine compressor. Exhaust air from the turbine is used as the 
combustion air for the coal combustor. The EFCC cycle burns pul- 
verized coal in an atmospheric combustion chamber similar to the 
combustion system in a conventional steam generator. The com- 
bustion gas exits the combustor and enters a slag screen, or 
impact separator, where the larger ash particles are collected to 
prevent fouling of the heat exchanger. After the slag screen, the 
combustion gas enters the shell-side of the CerHX where its ther- 
mal energy is transferred to the tube side air flow. Shell-side exit 
temperatures are sufficiently high to provide thermal energy for the 
bottoming Rankine Cycle through a heat recovery steam generator. 
Exhaust gas exiting the steam generator passes through a flue gas 
desulfurization system and a particulate removal system. 


16145 (DOE/PC/92152-T6) The effect of turbulence on the 
stability of liquid jets and the resulting droplet size distribu- 
tions: Fourth quarterly technical report, October 1, 
1993—December 31, 1993. Mansour, A.; Chigier, N. Carnegie- 
Mellon Univ., Pittsburgh, PA (United States). Dept. of Mechanical 
Engineering. [1993]. 70p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-92PC92152. Order Number 
DE94009131. Source: OSTI; NTIS; GPO Dep. 

In this progress report the authors report on progress in making 
experimental measurements to describe the rheological properties 
of non-Newtonian fluids. Non-Newtonian liquids exhibit a non linear 
relationship between the shear stress and the shear rate. A typical 
time-dependent rheological phenomenon is thixotropy. Thixotropic 
fluids show a limited decrease in the shear viscosity of the fluid 
with time under a suddenly applied constant stress. Thixotropic flu- 
ids also show a hysteresis loop and a decaying stress on the 
shear stress-shear rate plot. Here the authors are using a power 
law model to describe the behavior of such non-Newtonian liquids. 


16146 (EDF—93-NB-00112) Solution of Euler unsteady 
equations using a second order numerical scheme. Devos, J.P. 
Electricite de France (EDF), 92 - Clamart (France). Aug 1992. 
219p. (In French). Order Number DE94621160. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In thermal power plants, the steam circuits experience incidents 
due to the noise and vibration induced by trans-sonic flow. In these 
configurations, the compressible fluid can be considered the per- 
fect ideal. Euler equations therefore constitute a good model. 
However, processing of the discontinuities induced by the shock- 
waves are a particular problem. We give a bibliographical synthesis 
of the work done on this subject. The research by Roe and Harten 
leads to TVD (Total Variation Decreasing) type schemes. These 
second order schemes generate no oscillation and converge to- 
wards physically acceptable weak solutions. (author). 12 refs. 


16147 (INIS-mf—13847, pp. 12.1-12.7) An efficient heat- 
transfer prediction package suitable for steady-state and 
accident analysis. Leung, L.K.H. (Atomic Energy of Canada Ltd., 
Chalk River, ON (Canada). Chalk River Nuclear Labs.); Groen- 
eveld, D.C. Canadian Nuclear Society, Toronto, ON (Canada). 
1990. 440p. (CONF-900621-: 30. annual conference of the Cana- 
dian Nuclear Association and the 11th annual conference of the 
Canadian Nuclear Society, Toronto (Canada), 3-7 Jun 1990). In 
Proceedings of the 11th Annual Conference of the Canadian Nu- 
clear Society. Order Number DE94622014. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A software package has been developed to evaluate the heat- 
transfer rate and flow regime in convective boiling, and provide the 
thermodynamic and transport properties of fluids such as light wa- 
ter, heavy water, freon, etc. It is organized in a user-friendly form 
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for the IBM-PC AT/XT or other compatible microcomputers, but can 
also be used on mainframes and integrated into large reactor- 
safety codes. Prediction methods and correlations employed in this 
package are selected mainly for their accuracy, wide range of con- 
ditions, and correct parametric and asymptotic trends. Validation of 
the computational method has been thoroughly performed with 
many sets of experimental data. The parametric trend of the pre- 
dictions has also been examined in detail. (Author) 14 refs., 9 figs. 
16148 (INIS-mf-13847, pp. 12.13-12.18) Turbulent flow 
structure in subchannels of a 37-element bundle. Sutradhar, 
S.C. (Atomic Energy of Canada Ltd., Chalk River, ON (Canada). 
Chalk River Nuclear Labs.). Canadian Nuclear Society, Toronto, 
ON (Canada). 1990. 440p. (CONF-900621—: 30. annual confer- 
ence of the Canadian Nuclear Association and the 11th annual 
conference of the Canadian Nuclear Society, Toronto (Canada), 3- 
7 Jun 1990). In Proceedings of the 11th Annual Conference of the 
Canadian Nuclear Society. Order Number DE94622014. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The effect of curvature on the distribution of turbulent eddy 
viscosities in the wall subchannel of a CANDU bundle was demon- 
strated using the results obtained in a straight-wall subchannel (a 
subchannel bounded by a straight wall and a rod) and an annulus. 
The curvature reduced the anisotropy factor of turbulent viscosities 
from that in a straight-wall subchannel, but this factor was higher 
than that in a pipe. Correlations for the turbulent intensities at the 
narrow gap be.ween the pressure tube wall and the fuel rod were 
developed. These correlations showed good agreement with the 
experimental data obtained in an up-scale model of the 37-element 
bundle. (Author) 13 refs., 8 figs. 


16149 (INIS-mf—13847, pp. 12.19-12.21) Two-phase pres- 
sure drop and wall-temperature measurements at steady state 
in the high-pressure, nucleate and film-boiling regimes. Leung, 
L.K.H. (Atomic Energy of Canada Ltd., Chalk River, ON (Canada). 
Chalk River Nuclear Labs.); Groeneveld, D.C. Canadian Nuclear 
Society, Toronto, ON (Canada). 1990. 440p. (CONF-900621—: 30. 
annual conference of the Canadian Nuclear Association and the 
11th annual conference of the Canadian Nuclear Society, Toronto 
(Canada), 3-7 Jun 1990). In Proceedings of the 11th Annual Con- 
ference of the Canadian Nuclear Society. Order Number 
DE94622014. Source: OSTI; NTIS (US Sales Only); INIS. 

Measurements of critical heat flux, post-dryout pressure drops 
and wall temperatures have been obtained using two circular tubes 
of different inside diameters. The test sections were constructed 
with Inconel-600 tubes and electrically heated with direct current. 
They were positioned vertically and cooled with an upward flow of 
light water. Six pressure taps and 15 thermocouples were installed 
along various axial locations. The tests covered pressures of 5000, 
7000 and 9600 kPa, mass flux of 1000 to 10000 kg.m~?.s—', and 
inlet quality of -20 to -1%. This paper presents some observations 
and preliminary results obtained from the experiment. (Author) 3 
refs., 5 figs., tab. 


16150 (INIS-mf-13847, pp. 12.9-12.11) Development of a 
model to predict CHF enhancement in subchannels with spac 
ing devices. Rudzinski, K.F. (Atomic Energy of Canada Ltd., 
Chalk River, ON (Canada). Chalk River Nuclear Labs.); Snoek, 
C.W.; Sutradhar, S.C. Canadian Nuclear Society, Toronto, ON 
(Canada). 1990. 440p. (CONF-900621-—: 30. annual conference of 
the Canadian Nuclear Association and the 11th annual conference 
of the Canadian Nuclear Society, Toronto (Canada), 3-7 Jun 1990). 
In Proceedings of the 11th Annual Conference of the Canadian 
Nuclear Society. Order Number DE94622014. Source: OSTI; 
NTIS (US Sales Only); INIS. 

An enhancement factor correlation was developed to improve the 
prediction of CHF at different axial locations in a fuel bundle by ac- 
counting for the effect of quality, mass flux and bundie-appendage 
enhancement. The correlation was developed with CHF data from 
an experiment with a test section comprised of three equal sub- 
channels. It adequately accounts for the effect of spacers, mass 
flux and local quality in predicting the CHF enhancement for up- 
stream dryouts. Additional work is suggested to further improve the 
correlation’s predictive capability, especially in subchannels, where 
misalignment affects the dryout enhancement. (Author) 11 refs., 3 
figs. 
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16151 (INIS-mf-13847, pp. 2.1-2.7) Transient effects on 
critical heat flux and quenching in directly heated tubes. Su- 
tradhar, S.C. (Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs.); Groeneveld, D.C.; Leung, 
L.K.H. Canadian Nuclear Society, Toronto, ON (Canada). 1990. 
440p. (CONF-900621-: 30. annual conference of the Canadian 
Nuclear Association and the 11th annual conference of the Cana- 
dian Nuclear Society, Toronto (Canada), 3-7 Jun 1990). In 
Proceedings of the 11th Annual Conference of the Canadian Nu- 
clear Society. Order Number DE94622014. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The effect of power and flow transients on critical heat flux 
(CHF) and rewetting were investigated experimentally in a high- 
pressure steam-water loop at Chalk River Nuclear Laboratories. 
Experiments were performed in two round-tube test sections 
equipped with six pressure taps and 15 surface-mounted thermo- 
couples along the 25 m heated length. The tests included the 
loss-of-regulation accident (LORA) conditions for typical CANDU 
reactors. The results showed that for fast power transients there is 
an hysteresis effect due to the thermal inertia of the system. Occa- 
sionally a slight reduction in heat flux was observed at the return to 
nucleate boiling compared to the CHF. No significant effect of flow 
oscillation on CHF was observed. (Author) 7 refs., 9 figs. 


16152 (INIS-mf-13847, pp. 2.21-2.25) Tabular approach for 
predicting critical heat flux. Groeneveld, D.C. (Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.); Leung, L.K.H. Canadian Nuclear Society, Toronto, ON 
(Canada). 1990. 440p. (CONF-900621-: 30. annual conference of 
the Canadian Nuclear Association and the 11th annual conference 
of the Canadian Nuclear Society, Toronto (Canada), 3-7 Jun 1990). 
In Proceedings of the 11th Annual Conference of the Canadian 
Nuclear Society. Order Number DE94622014. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Chalk River Nuclear Laboratories has developed an improved ta- 
bie look-up method for predicting the critical heat flux (CHF) in 
tubes. This look-up table provides CHF values at discrete values of 
pressure, mass flux, and aye quality covering the ranges of 0.1- 
20 MPa, 0-7500 kg.m—*s~—", and -50 to +100%. Correction factors 
have been derived and permit the use of this method to a much 
wider range of application than before: horizontal flow, flow tran- 
sients, non-uniform radial and axial profiles, etc. Compared to the 
other CHF prediction methods (over 500 are now available for 
tubes only), the table look-up approach has the following advan- 
tages: 1) greater accuracy, 2) wider range of application, 3) correct 
asymptotic and parametric trends, 4) less computing time, 5) larger 
data base, and 6) ease in updating if additional data become avail- 
able. A separate version of the CHF table has been developed 
specifically for the 37-element bundie geometry. It is based on 
CHF data obtained from a horizontal string of segmented bundles 
and is currently being used for both channel-critical power and ac- 
cident analysis. This bundle version has been extended outside the 
data base using the parametric trends observed for tube CHF data. 
(Author) 12 refs., 4 tabs. 


16153 (INIS-mf-13847, pp. 2.35-2.40) Measurement of 
enthalpy migration in a horizontal test assembly with two in- 
terconnected subchannels. Yin, S.T. (Atomic Energy of Canada 
Ltd., Chalk River, ON (Canada). Chalk River Nuclear Labs.); 
Snoek, C.W. Canadian Nuclear Society, Toronto, ON (Canada). 
1990. 440p. (CONF-900621-—: 30. annual conference of the Cana- 
dian Nuclear Association and the 11th annual conference of the 
Canadian Nuclear Society, Toronto (Canada), 3-7 Jun 1990). In 
Proceedings of the 11th Annual Conference of the Canadian Nu- 
clear Society. Order Number DE94622014. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This paper presents the results of an experimental investigation 
of enthalpy migration in a horizontal test assembly with two inter- 
connected subchannels. Measurements were conducted using 
water at pressure and mass flux typical of CANDU reactor condi- 
tions. For mass fluxes at and below 4 Mg/M’s, the upper 
subchannel carried considerably more energy than the lower one. 
At the highest mass flux of 5 Mg/m?s, the enthalpy migration phe- 
nomenon seemed to disappear. A comparison was made between 
the ASSERT code predictions and the test data at several mass 
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fluxes and, under flow matching conditions, good agreement was 
found. (Author) 7 refs., 7 figs., tab. 


16154 (INIS-mf-13847, pp. 2.41-2.49) Bubble migration in 
horizontal tubes and rod-bundie geometries. Osamusali, S.1. 
(Ottawa Univ., ON (Canada). Dept. of Mechanical Engineering); 
Cheng, S.C.; Groeneveld, D.C.; Schenk, J.R. Canadian Nuclear 
Society, Toronto, ON (Canada). 1990. 440p. (CONF-900621-: 30. 
annual conference of the Canadian Nuclear Association and the 
11th annual conference of the Canadian Nuclear Society, Toronto 
(Canada), 3-7 Jun 1990). In Proceedings of the 11th Annual Con- 
ference of the Canadian Nuclear Society. Order Number 
DE94622014. Source: OSTI; NTIS (US Sales Only); INIS. 

The migration of bubbles injected at the bottom of a horizontal 
37-rod bundle channel with liquid flow has been determined using 
a twin-needle fibre-optic probe. The void migration was further in- 
vestigated visually in a 30.5 mm i.d. Lucite tube with and without a 
transparent Lucite rod-bundle contained in the tube. The experi- 
ments were performed for air-water flow at room temperature and 
atmospheric pressure. The results show that bubbles migrate to 
the top of the subchannels and form bubble clusters prior to pass- 
ing through the narrow inter-element gaps. A subsequent study 
using a video camera confirmed this observation and further re- 
vealed that bubbles with diameters larger than the gaps cannot 
pass through, and hence remain trapped within the subchannel. 
The bubble sizes and velocities were determined using the twin- 
needle fibre-optic probe. Analytical expressions have been derived 
based on the physical mechanisms of the process. The effects of 
geometry, axial liquid velocities and void fraction have been ac- 
counted for, and good agreement with experimental results were 
obtained. (Author) 6 refs., 12 figs. 


16155 (JAERI-M—93-199) Study on flooding in two-phase 
flow. Koizumi, Yasuo (Kogakuin Univ., Tokyo (Japan)); Yagi, Junji; 
Kumamaru, Hiroshige. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Oct 1993. 57p. (in Japanese). Order Number 
DE94753259. Source: OSTI; NTIS; INIS. 

In a countercurrent two-phase flow, where gas phase flows in the 
upward direction against a gravity-driven liquid downflow, the liquid 
downflow rate begins to be limited when the gas flow rate exceeds 
a certain threshold value. This phenomenon, termed ‘flooding’, may 
occur during a loss-of-coolant accident (LOCA) at such locations in 
reactor coolant system as steam generator (SG) U-tubes in a pres- 
surized water reactor (PWR). Flooding generally tends to reduce 
the amount of water available for core cooling in emergency situa- 
tions. Flooding has been studied for various flow conditions and 
geometries, in particular for vertical channels. Most of these stud- 
ies were concerned with those situations where the lower entry of 
the channel is exposed to the gas phase or a gas-continuous two- 
phase flow, and scarcely dealt with such situations where the liquid 
is the continuous phase at the channel lower entry. However, in a 
PWR small-break LOCA, where the reactor coolant inventory is de- 
pleted only slowly, the latter situations would be encountered more 
frequently than the former. The present study is concerned with 
flooding in a vertical channel whose lower entry is facing to a liquid- 
continuous two-phase flow. Experiments were conducted using 
Freon R-113 as a simulant of high-pressure steam-water two-phase 
flow. Experimental results indicate that flooding for this situation ini- 
tiates when the two-phase mixture swell level in the channel, which 
indicates large fluctuations with time, reaches the channel top entry 
at the peaks of level fluctuations. It was also found that the flood- 
ing correlation developed formerly by the authors for air-water 
flows can be applied to the present R-113 case if the difference in 
fluid properties are considered appropriately. (author). 


16156 (KFK-5174) Experimental investigation of turbulent 
mixed convection in the wake of a heated sphere. Suckow, D. 
Kernforschungszentrum Karlsruhe GmbH (Germany). Inst. fuer 
Angewandte Thermo- und Fluiddynamik (IATF); Karlsruhe Univ. 
(T.H.) (Germany). Fakultaet fuer Maschinenbau. Nov 1993. 151p. 
(in German). Order Number DE94760725. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The axisymmetric wake of a heated sphere under conditions of 
turbulent mixed convection is investigated in the water test section 
FLUTMIK. The sphere is located in a vertical channel with forced 
convective upward flow. The influence of buoyancy forces to the 





flow field is studied by comparison with the unheated wake. The 
theoretical fundamentals describing turbulent flows and different 
versions of the k-e turbulence model extended by buoyancy terms 
are described in detail. The quantities to be determined experimen- 
tally are derived. The temperature and the components of the 
velocity vector in axial and radial directions are measured simulta- 
neously by means of a thermocouple probe and a two component, 
two color laser Doppler anemometer. The flow quantities are deter- 
mined at axial distances between 5 and 106 sphere diameters. The 
functional principle and the basis of the laser Doppler anemometer 
are explained. The mean velocity, the mean temperature, the in- 
tensities of their fluctuations and the turbulent exchange quantities 
of momentum and heat transport are calculated. The decay laws of 
the quantities along the axis of the channel and the radial profiles 
are indicated and discussed. The applicability of the experimental 
results of the axisymmetric buoyancy influenced turbulent wake 
with respect to the turbulence models presented are shown. (orig.) 


16157 (KFTI-93-18) Ward identity in theory of dynamic 
systems with noise. Laskin, N.V.; Tur, A.V.; Yanovskij, V.V. AN 
Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 
1993. 21p. (in Russian). Order Number DE94622465. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A new functional method of dynamic systems with noise investi- 
gation was developed. The problem of static hydrodynamics of 
incompressible fluid is considered as an example. A procedure of 
ward identity performing operator construction for stochastic sys- 
tems is proposed on the base of this method. The algebra of these 
operators was studied and explicit expressions of some performing 
operators are given. A BRST-symmetry of quantum field theory 
used for description of a dynamic system with noise in terms of 
continual integral is considered. Performing operator of Ward iden- 
tifies generated by this symmetry was found and consequences 
following from its existence are discussed. (author). 19 refs. 


16158 (LA-UR-93-3298) Spatial and temporal variation of 
the surface temperature and heat flux for saturated pool nu- 
cleate boiling at lower heat fluxes. Unal, C.; Pasamehmetoglu, 
K.O. Los Alamos National Lab., NM (United States). [1993]. 33p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-940625—1: 6. AIAA/ASME ther- 
mophysics and heat transfer conference, Colorado Springs, CO 
(United States), 20-23 Jun 1994). Order Number DE94000897. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The spatial and temporal variations of local surface temperature 
and heat flux for saturated pool nucleate boiling are investigated 
parametrically using a numerical model. The numerical model con- 
sisted of solving the three-dimensional transient heat conduction 
equation within the heater subjected to nucleate boiling over its 
upper surface. The surface topography model to distribute the cavi- 
ties over the boiling surface used a Monte Carlo scheme. All 
cavities were assumed to be conical in shape. The cavity radii are 
obtained using an exponential probability density function with a 
known mean value. Local surface temperatures showed significant 
spatial and temporal variations, depending upon the surface topog- 
raphy and the heater material and thickness. However, the 
surface-averaged temperature showed practically no temporal vari- 
ation. The temporal variations in local temperatures caused the 
surface-averaged heat flux to vary significantly. The temporal varia- 
tions in the surface-averaged heat flux were similar for smooth and 
rough and thick and thin copper and nickel plates. Results indi- 
cated that the use of a classical energy balance equation to 
evaluate the surface heat flux must consider the spatial variation of 
the temperature. Results also showed that any thermocouple em- 
bedded beneath the surface of the heater does not follow the 
temporal variations at the surface. 


16159 (LA-UR-93-3474) Pressure Loss Modulus for corre- 
lation of steady-state AP across uniformly distributed-loss 
devices. Nunz, GJ. Los Alamos National Lab., NM (United 
States). 1993. 15p. Sponsored by Department of Defense, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-940623-1: 30. joint propulsion conference and exhibit, Indi- 
anapolis, IN (United States), 27-29 Jun 1994). Order Number 
DE94000679. Source: OSTI; NTIS; GPO Dep. 
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A dimensionless group, called a Pressure Loss Modulus (Np), is 
introduced which, in conjunction with an appropriately defined 
Reynolds number, is of considerable engineering utility in correlat- 
ing steady-state AP vs. flow calibration data and subsequently as a 
predictor, using the same or a different fluid, in uniformly 
distributed pressure loss devices. It is particularly useful under op- 
eration in the transition regime. Applications of this simple bivariate 
correlation to three diverse devices of particular interest for small 
liquid rocket engine fluid systems are discussed: large L/D capil- 
lary tube restrictors; packed granular catalyst beds; and stacked 
vortex-loss disc restrictors. 


16160 (LA-UR-93-3922) A cell-centered ICE method for 
multiphase flow simulations. Kashiwa, B.A. (Los Alamos Na- 
tional Lab., NM (United States)); Padial, N.T.; Rauenzahn, R.M.; 
VanderHeyden, W.B. Los Alamos National Lab., NM (United 
States). [1993]. 30p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-940659—4: 
1994 ASME (Americal Society of Mechanical Engineers) fluids en- 
gineering summer meeting, Lake Tahoe, NV (United States), 19-23 
Jun 1994). Order Number DE94003964. Source: OSTI; NTIS; 
GPO Dep. 

The Implicit Continuous-fluid Eulerian (ICE) method is a finite- 
volume scheme that is stable for any value of the Courant number 
based on the sound speed. In the incompressible limit, the ICE 
method becomes essentially identical to the Marker and Cell 
(MAC) method, so the two schemes are closely related. In this 
article, the classical ICE method is extended to multiple interpene- 
trating phases, and employed with a single control volume 
(nonstaggered) mesh framework. The incompressible limit is pre- 
served, so that problems involving equations of state, or those 
exhibiting constant material densities, can be addressed with the 
same computer code. The scheme reduces properly to a single- 
fluid method, enabling benchmarking using well-known test cases. 
Thus, the numerical issues focus only on those aspects unique to 
problems having multiple density, velocity and temperature fields. 
The discussion begins with a derivation of the exact, ensemble- 
averaged equations. Examples of the most basic closures axe 
given, and the well-posedness of the equations is demonstrated. 
The numerical method is described in operator notation, and the 
discretization is sketched. The flow patterns in a bubble column 
are computed as an incompressible flow example. For a compress- 
ible flow example, the expansion and compression of a bubble 
formed by high-explosive gases under water is shown. In each 
case, comparison to experimental data is made. 


16161 (LA-UR-94-771) A multimaterial formalism. Kashiwa, 
B.A. (Los Alamos National Lab., NM (United States)); Rauenzahn, 
R.M. Los Alamos National Lab., NM (United States). [1994]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-940659-6: 1994 ASME (Ameri- 
cal Society of Mechanical Engineers) fluids engineering summer 
meeting, Lake Tahoe, NV (United States), 19-23 Jun 1994). Order 
Number DE94009300. Source: OSTI; NTIS; GPO Dep. 

This is the first of two articles concerned with the simulation of 
multiphase flows. The discussion begins here with a derivation of 
the exact, ensemble-average equations. Examples of the most ba- 
sic closures are given, and the well-posedness of the equations is 
demonstrated in the context of forward-time numerical solution pro- 
cedures. 


16162 (NEI-NO-394) Analysis of space and time structures 
in two-phase flow using capacitance sensors. Time, R.W. 
Hoegskolesenteret i Rogaland, Stavanger (Norway). Dec 1998. 
259p. Order Number DE94756561. Source: OST; NTIS. 

A multielectrode capacitance sensor system has been developed 
which can measure fluid phase distributions, fluid fractions, and 
velocities. This thesis describes: Development of capacitance sen- 
sors, analysis techniques and computer programs; laboratory, 
experimental facilities and experiments; experimental analysis of 
horizontal two-phase flow to investigate flow velocities, structures, 
flow regimes and fluid fractions; and modeling of two-phase flow 
instabilities and flow regime transitions. The sensors are only 1 cm 
long and allow flow fluctuations to be analyzed with high time reso- 
lution. Flow velocity is determined with correlation techniques. We 
found that using least square fit it is possible to measure flow 
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velocities with time integration window down to 50 ms. Flow struc- 
tures are found by an inversion algorithms which compare 
measured values with predicted values for idealized flow regimes. 
This method is referred to as the structure function method (SFM). 
We find distinct variation of the gas fraction distribution as flow 
rates are varied. Dispersed bubble and slug flow experiments have 
been investigated in particular detail. We have found that spatial 
and temporal fluid fraction variations are related, and that transver- 
sal gas fraction distribution is closely connected to the oscillations. 
We conclude that turbulent dispersed bubble flow and slug flow are 
different aspects of the same physical state, the main difference 
being the amount of gas split out of from the turbulent mixing pro- 
cess into the Taylor bubbies. The flow behavior at flow regime 
transitions shows strong similarity with the dynamics of phase tran- 
sitions in statistical mechanics. 193 refs., 177 figs., 6 tabs. 


16163 (ORNL/TM-12630) Performance analysis of recipro- 
cating regenerative magnetic heat pumping: Final report. 
Chen, D.T. (Oak Ridge Associated Universities, Inc., TN (United 
States)); Murphy, R.W.; Mei, V.C.; Chen, F.C.; Lue, J.W.; Lubell, 
M.S. Oak Ridge National Lab., TN (United States). Feb 1994. 99p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE94009488. Source: 
OSTI; NTIS; GPO Dep. 

Transient flow phenomena in the regenerator tube of reciprocat- 
ing magnetic heat pumps have been studied numerically and 
experimentally. In the numerical study, two approaches were taken: 
(1) solving the energy balance equations for fluid through a porous 
bed directly and (2) solving the Navier-Stokes equations with a 
buoyancy force term in the momentum equation. A flow thermal 
mixing problem was found in both approaches because of the 
piston-like motion of the regenerator tube that hinders the develop- 
ment of the temperature. The numerical study results show that a 
45 K temperature span can be reached in 10 minutes of charge 
time through the use of a 7-Tesla magnetic field. Using the second 
numerical approach, temperature stratification in the regenerator 
fluid column was clearly indicated through temperature rasters. The 
study also calculates regenerator efficiency and energy delivery 
rates when heating load and cooling load are applied. Piecewise 
variation of the regenerator tube moving speed has been used in 
the present numerical study to control the mass flow rate, reduce 
thermal mixing of the flow and thus the regenerative losses. The 
gadolinium’s adiabatic temperature has been measured under 6.5 
Tesla of magnet field and different of operating temperatures rang- 
ing from 285 K to 320 K. Three regenerative heat pumping tests 
have also been conducted based on the Reynolds number of the 
regenerator tube flow, namely Re=300, Re=450, and Re=750 with- 
out loads. Maximum temperature span are 12 & 11 K and 9 K for 
the case of Re=300, Re=450 and Re=750, respectively. Experi- 
mental data are in good agreement with the numerical calculation 
results, and have been used to calibrate the numerical results and 
to develop a design database for reciprocating-type room- 
temperature magnetic heat pumps. 


16164 (SAND—93-1439C) Numerical simulations of flow in 
a three-dimensional cavity-channel geometry. Torczynski, J.R.; 
O’Hern, T.J. Sandia National Labs., Albuquerque, NM (United 
States). [1993]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF-940659— 
1: 1994 ASME (Americal Society of Mechanical Engineers) fluids 
engineering summer meeting, Lake Tahoe, NV (United States), 19- 
23 Jun 1994). Order Number DE94001828. Source: OSTI; NTIS; 
GPO Dep. 

The computational fluid dynamics code FIDAP (Fiuid Dynamics 
International) is used to perform simulations of the steady laminar 
flow of an incompressible fluid in a three-dimensional rectangular 
cavity. Although most previous studies have considered a “lid- 
driven” cavity, where a uniform horizontal velocity is imposed on 
the cavity lid, the flow in the channel above the cavity is explicitly 
included in the computational domain in these simulations. Simula- 
tions are performed for various Reynolds numbers in the range 0 
< Re < 1000 and are compared to corresponding two-dimensional 
results. The three-dimensional flow are seen to exhibit a topologi- 
cal complexity not present in the two-dimensional results, including 
a change in topology around Re ~ 35. 
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16165 (SAND-93-1613C) Analysis of a High Velocity 
Oxygen-Fuel (HVOF) thermal spray torch: Part 1, Numerical 
formulation. Oberkampf, W.L. (Sandia National Labs., Albu- 
querque, NM (United States)); Talpallikar, M. Sandia National 
Labs., Albuquerque, NM (United States). [1994]. 21p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-940684—1-Pt.1: 1994 national thermal spray 
conference, Boston, MA (United States), 20-24 Jun 1994). Order 
Number DE94005590. Source: OSTI; NTIS; GPO Dep. 

The fluid and particle dynamics of a High Velocity Oxygen-Fuel 
(HVOF) torch are analyzed using computational fluid dynamic 
(CFD) techniques. The thermal spray device analyzed is similar to 
a Metco Diamond Jet torch with powder injection. The spray nozzle 
is axisymmetric with powder injection on the centerline, premixed 
fuel and oxygen fed from an annulus, and air cooling injected 
along the interior surface of the aircap. Choked flow conditions oc- 
cur at the exit of the aircap and a supersonic, under-expanded jet 
develops externally. The CFD simulation assumes three injection 
streams (solid metal particles with argon as a carrier gas, premixed 
oxyger/fuel, and air) inside the aircap and solves the combusting 
two-phase flow until the external spray stream decays to sonic 
conditions. The numerical formulation solves the mass, momentum, 
and energy transfer for both the gas and particle phase and 
strongly couples each phase. The combustion process is modeled 
using approximate equilibrium chemistry with dissociation of the 
gas with a total of nine species. Melting and re-solidification of the 
metal panicles is modeled as a lumped-mass system. Turbulent 
flow is modeled by a two equation k-e turbulence model, including 
compressibility effects on turbulent dissipation. A time iterative, im- 
plicit, finite volume numerical method is used to solve the partial 
differential equations. A companion paper [10] presents the results 
of the numerical simulation and gives a detailed discussion of the 
gas and panicle dynamics. 


16166 (SAND-93-1614C) Analysis of a High Velocity 
Oxygen-Fuel (HVOF) thermal spray torch: Part 2, Computa- 
tional results. Oberkampf, W.L. (Sandia National Labs., 
Albuquerque, NM (United States)); Taipallikar, M. Sandia National 
Labs., Albuquerque, NM (United States). [1993]. 24p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-940684—2-Pt.2: 1994 national thermal spray 
conference, Boston, MA (United States), 20-24 Jun 1994). Order 
Number DE94005589. Source: OSTI; NTIS; GPO Dep. 

The fluid dynamics inside and outside a High Velocity Oxygen- 
Fuel (HVOF) torch are analyzed using computational fluid dynamic 
(CFD) techniques. The thermal spray device analyzed is similar to 
a Metco Diamond Jet torch with powder injection. The spray nozzle 
is axisymmetric with powder injected on the centerline, premixed 
fuel and oxygen fed from an annulus, and air cooling injected 
along the interior surface of the aircap choked flow conditions oc- 
cur at the exit of the aircap and a supersonic, under-expanded jet 
develops externally. The details of the CFD simulation are given in 
a companion paper. This paper describes the general gas dynamic 
features of HVOF spraying and then gives a detailed discussion of 
the computational predictions of the present analysis. The gas ve- 
locity, temperature, pressure and Mach number distributions are 
presented for various locations inside and outside the torch. Char- 
acteristics of the metal spray particle velocity, temperature, Mach 
number, trajectory, and phase state (solid or liquid) are also pre- 
sented and discussed. Extensive numerical flow visualization is 
provided to show flow features such as mixing layers, shock 
waves, and expansion waves. 


16167 (SVF—-496) Catalytic heat exchangers for industrial 
applications: Final report. Ahistroem-Silversand, F. (Katator AB, 
Lund (Sweden)); Hargitai, T. Stiftelsen foer Vaermeteknisk Forskn- 
ing, Stockholm (Sweden). Jan 1994. 142p. (In Swedish). Order 
Number DE94756512. Source: OSTI; NTIS. 

Purpose of the study was to investigate theoretical and technical 
conditions for catalytic combustion in combination with simultane- 
ous heat exchange and to investigate market potential for catalytic 
heat exchange burners. Design of catalytic heat exchanger is 
based on both theoretical and practical experience. Function of the 
burner has been evaluated in dynamic computer simulation pro- 
grams and by practical experiments. The performance of a catalytic 





heat exchanger, based on theoretical calculations, is presented in 
the present study. Burner construction is based on heat exchange 
sections, each of which produces a certain amount of heat. Differ- 
ent effect output levels can be obtained by combination of a 
number of heat exchange sections. Combustion reactions are dom- 
inated by mass transfer limitations. This observation has been 
confirmed by theoretical calculations and practical experiments. 
The properties of a catalytic heat exchanger with an effect output of 
100 kW has been investigated by a computer simulation program. 
The maximum catalyst temperature was about 1100 degrees C and 
the turnover for the reaction was about 95%. The conclusions from 
the simulation experiments are that there are a number of different 
factors which can be changed in order to effect the combustion re- 
actions and the heat flow characteristics in the construction. Due to 
the importance of the catalyst design a number of different catalysts 
have been studied in a micro reactor. A catalytic heat exchange 
prototype burner has been constructed by the obtained results 
from practical experiment in the micro reactor and by the computer 
simulation results. Some experiments have also been performed in 
the prototype construction. The experimental results confirm results 
obtained in computer simulation calculations. A survey of different 
areas of application is also presented in the report. There seems to 
be a number of applications suitable for (Abstract Truncated). 


16168 (TRITA-MEK-93-16) Experiments in a boundary 
layer subjected to free stream turbulence. Part 1: Boundary 
layer structure and receptivity. Westin, K.J.A.; Boiko, A.V.; Kling- 
mann, B.G.B.; Kozlov, V.V.; Alfredsson, P.H. Royal Inst. of Tech., 
Stockholm (Sweden). Dept. of Mechanics. Dec 1993. 26p. Order 
Number DE94622466. Source: OSTI; NTIS; INIS. 

The modification of the mean and fluctuating characteristics of a 
flat plate boundary layer subjected to nearly isotropic free stream 
turbulence (FST) is studied experimentally using hot-wire anemom- 
etry. The study is focussed on the region upstream of the transition 
onset, where the fluctuations inside the boundary layer are domi- 
nated by elongated flow structures which grow downstream both in 
amplitude and length. Their downstream development and scaling 
is investigated, and the results are compared to those obtained by 
previous authors. This allows some conclusions about the parame- 
ters which are relevant for the modelling of the transition process. 
The mechanisms underlying the transition process and the relative 
importance of the Tolimien-Schlichting wave instability in this flow 
are treated in an accompanying paper. 25 refs. 


16169 (TRITA-MEK-93-17) Experiments in a boundary 
layer subjected to free stream turbulence. Part 2: The role of 
TS waves in the transition process. Boiko, A.V.; Westin, K.J.A.; 
Klingmann, B.G.B.; Kozlov, V.V.; Alfredsson, P.H. Royal Inst. of 
Tech., Stockholm (Sweden). Dept. of Mechanics. Dec 1993. 26p. 
Order Number DE94622467. Source: OSTI; NTIS; INIS. 

The natural occurrence of Tollmien-Schlichting (TS) waves has 
so far only been observed in boundary layers subjected to moder- 
ate levels of free stream turbulence (Tu <1%), due to the difficulty 
in detecting small-amplitude waves in highly perturbed boundary 
layers. By introducing controlled oscillations with a vibrating ribbon, 
it is possible to study small amplitude waves using phase-selective 
filtering techniques. In the present work, the effect of TS-waves on 
the transition is studied at Tu = 1.5%. It is demonstrated that TS- 
waves can exist and develop in a similar way as in an undisturbed 
boundary layer. It is also found that TS-waves with quite small am- 
plitudes are involved in nonlinear interactions which lead to a 
regeneration of TS-waves in the whole unstable frequency band. 
This results in a significant increase in the number of turbulent 
spots, which promote the onset of turbulence. 28 refs. 


16170 (UCRL-CR-115875) Flow through three-dimensional 
arrangements of cylinders with alternating streamwise planar 
tilt: Final report, ending September 1993. Sahraoui, M. (Michi- 
gan Univ., Ann Arbor, MI (United States)); Marshall, H.; Kaviany, 
M. Lawrence Livermore National Lab., CA (United States); Michi- 
gan Univ., Ann Arbor, MI (United States). 14 Sep 1993. 16p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE94008968. Source: 
OSTI; NTIS; GPO Dep. 

In this report, fluid flow through a three-dimensional model for 
the fibrous filters is examined. In this model, the three-dimensional 
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Stokes equation with the appropriate periodic boundary conditions 
is solved using the finite volume method. In addition to the numeri- 
cal solution, we attempt to model this flow analytically by using the 
two-dimensional extended analytic solution in each of the unit cells 
of the three-dimensional structure. Particle trajectories computed 
using the superimposed analytic solution of the flow field are 
closed to those computed using the numerical solution of the flow 
field. The numerical results show that the pressure drop is not af- 
fected significantly by the relative angle of rotation of the cylinders 
for the high porosity used in this study (« = 0.8 and « = 0.95). The 
numerical solution and the superimposed analytic solution are also 
compared in terms of the particle capture efficiency. The results 
show that the efficiency predictions using the two methods are 
within 10% for St = 0.01 and 5% for St = 100. As the the porosity 
decreases, the three-dimensional effect becomes more significant 
and a difference of 35% is obtained for « = 0.8. 


16171 (UCRL-JC—114593) Large-eddy simulation using the 
finite element method. McCallen, R.C. (Lawrence Livermore Na- 
tional Lab., CA (United States)); Gresho, P.M.; Leone, J.M. Jr.; 
Kollmann, W. Lawrence Livermore National Lab., CA (United 
States). Oct 1993. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-940659-3: 
1994 ASME (Americal Society of Mechanical Engineers) fluids en- 
gineering summer meeting, Lake Tahoe, NV (United States), 19-23 
Jun 1994). Order Number DE94004021. Source: OSTI; NTIS; 
GPO Dep. 

In a large-eddy simulation (LES) of turbulent flows, the large- 
scale motion is calculated explicitly (i.e., approximated with 
semi-empirical relations). Typically, finite difference or spectral nu- 
merical schemes are used to generate an LES; the use of finite 
element methods (FEM) has been far less prominent. In this study, 
we demonstrate that FEM in combination with LES provides a vi- 
able tool for the study of turbulent, separating channel flows, 
specifically the flow over a two-dimensional backward-facing step. 
The combination of these methodologies brings together the ad- 
vantages of each: LES provides a high degree of accuracy with a 
minimum of empiricism for turbulence modeling and FEM provides 
a robust way to simulate flow in very complex domains of practical 
interest. Such a combination should prove very valuable to the en- 
gineering community. 
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Refer also to citation(s) 14378, 15359, 15855, 15864, 16467, 
16471, 16771 


16172 (EDF-93-NJ-00036) Study of a method for the defect 
detection by ultrasonic’s technic: Prony’s method, theory and 
practice. Roux, J. Electricite de France (EDF), 92 - Clamart 
(France). May 1993. 125p. (in French). Order Number 
DE94621211. Source: OSTI; NTIS (US Sales Only); INIS. 

Goal of PRONY’s method is to identify a sampling of N signal's 
values with a finite linear development of p complex exponentials. 
This was done to use this method for the identification of a signal 
obtained by "insonification” (i.e. by interacting with an ultrasonic 
impulsion) of a target. Identified complex exponentials give consti- 
tutive amplitudes, dampings, frequencies and phases of the signal, 
these values characterize geometry and size of unknown targets. 
Mathematics involve that the solution of 3D-elastodynamic equa- 
tions is given asymptotically in time by an infinite summation of 
complex exponentials. Signal obtained by "insonification” is charac- 
teristic of this solution: it means that PRONY’s method can be well 
suited for this identification. For that it was necessary to under- 
stand this method in all its aspects. We expose its principle and 
algorithm. We prove, it is one of its advantages, that PRONY is an 
interpolation method if N = 2p. If N > 2p the method is working 
like a least square method. We study how the two essentials 
parameters N and p of the method interact one with the other. In- 
fluence of the noise is observed. And then we approach the 
practice of the method, in order to verify its quality for identified 
tests problems. Successively we analyze a damping signal, an 
electric signal with damping, a pure periodic signal. Behaviour of 
PRONY is excellent with a few precautions that we specify. Finally 
we are interested with a “realistic” seismic signal. The ultrasonic 
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wave iteration with defect is then observed in paragraph 4. 
Physical and experimental device are briefly described. The identi- 
fication’s problem of a target, “1 practice the identification of a 
defect, is still widely opened if we use PRONY. Is it necessary to 
give up. Certainly not, the conclusions of the paragraph 5 offers 
rather stimulating challenges for the (Abstract Truncated). 


16173 (JAERI-M—92-207, pp. 484-492) Development of 
quantitative evaluation procedure of in-service materials 
degradation. Takahashi, Hideaki (Tohoku Univ., Sendai (Japan). 
Research Inst. for Fracture Technology). Japan Atomic Energy 
Research Inst., Tokyo (Japan). Dec 1992. (CONF-9202184—: 4. in- 
ternational symposium on advanced nuclear energy research, Mito 
(Japan), 5-7 Feb 1992; JAERI-CONF-1). In Proceedings of the 
fourth international symposium on advanced nuclear energy 
research: Roles and direction of material science in nuclear tech- 
nology. 676p. Order Number DE93508339. Source: OSTI; NTIS; 
INIS. 

The quantitative nondestructive evaluation procedure for detect- 
ing in-service materials degradation of low alloy structural steels by 
both small punch test and the electrochemical method has been 
developed. The static and dynamic small punch test method have 
been developed in order to apply this technique to R and D study 
for fusion reactor material development, such as 14 MeV irradiation 
damage evaluation. The characteristic changes in polarization 
curves attributed to IGC have an excellent correlation with shifts in 
FATT caused by temper embrittlement for Cr-Mo and Cr-Mo-V 
steels. (author). 


16174 (SAND-—92-2416) Electrostatic Discharge testing of 
propellants and primers. Berry, R.B. Sandia National Labs., Albu- 
querque, NM (United States). Feb 1994. 35p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. Order Number DE94007840. Source: OSTI; NTIS; 
GPO Dep. 

This report presents the results of testing of selected propellants 
and primers to Electrostatic Discharge (ESD) characteristic of the 
human body. It describes the tests and the fixturing built to accom- 
modate loose material (propellants) and the packed energetic 
material of the primer. The results indicate that all powders passed 
and some primers, especially the electric primers, failed to pass 
established requirements which delineate insensitive energetic 
components. This report details the testing of components and ma- 
terials to four ESD environments (Standard ESD, Severe ESD, 
Modified Standard ESD, and Modified Severe ESD). The purpose 
of this study was to collect data based on the customer require- 
ments as defined in the Sandia Environmental Safety & Health 
(ES&H) Manual, Chapter 9, and to define static sensitive and in- 
sensitive propellants and primers. 


16175 (SAND-93-8675C) A servo-mechanical load frame 
for in situ, non-invasive, imaging of damage development. Bre- 
unig, T.M. (Sandia National Labs., Livermore, CA (United States)); 
Nichols, M.C.; Gruver, J.S.; Kinney, J.H.; Haupt, D.L. Sandia Na- 
tional Labs., Livermore, CA (United States); Lawrence Livermore 
National Lab., CA (United States). [1993]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DRO0789 ; W-7405-ENG-48. (CONF-940135-5: 18. annual 
conference on composites and advanced ceramics, Cocoa Beach, 
FL (United States), 9-14 Jan 1994). Order Number DE94009906. 
Source: OSTI; NTIS; GPO Dep. 

The X-ray tomographic microscope (XTM) is a non-invasive X- 
ray imaging instrument for characterizing a material's structure 
three-dimensionally with microscopic spatial resolution. The authors 
have designed a servomechanical load frame for use with the XTM 
which will allow imaging of samples under load. The load frame is 
capable of generating tensile or compressive forces up to 15.6 KN 
with a design system stiffness of 8.76 x 10® N/m. The test speci- 
men can be rotated through 360°, without induced bending or 
torque. Torqueless motion is accomplished by synchronously rotat- 
ing the grips on precision bearings with an accuracy of 0.01°. With 
this load frame it will be possible, for the first time, to image the ini- 
tiation and accumulation of internal damage (0.5 ym detectability) 
formed in a 6 mm diameter specimen during the application of a 
monotonic or low frequency cyclic load. This is accomplished by in- 
terrupting the test and maintaining a fixed load (or displacement) 
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during the non-invasive XTM data collection procedure. This paper 
describes the in situ load frame design and experimental capabili- 
ties. This system can be used to enhance the understanding of 
failure in composite materials. 


16176 (SAND-94-0128) Inspection reliability of a Nortec-30 
Eddyscan system. Spencer, F.W. Sandia National Labs., Albu- 
querque, NM (United States). Jan 1994. 18p. Sponsored by 
Federal Aviation Administration, Washington, DC (United States). 
DOE Contract AC04-94AL85000. Contract DTFA-03-91-A-0018. 
Order Number DE94008831. Source: OSTI; NTIS; GPO Dep. 

This report presents the results of an inspection around fastener 
holes in simulated lap splice specimens using a Nortec-30 Ed- 
dyscan inspection system. The inspector performing the tests had 
no prior knowledge of the extent or location of cracks in the speci- 
mens examined. The results of the inspection are presented in 
terms of various probability of detection curve models and are 
compared to various other eddy current inspections performed on 
the same set of test specimens. Results indicate that the system is 
capable, with high confidence, of detecting 60 to 70 mil cracks 
from under countersink fasteners. 


16177 (SKI-TR-93-37) Theoretical models for ultrasonic 
nondestructive evaluation of cracks: probe modelling and nor- 
malization by a side-drilled hole. Bostroem, A. (Chalmers Univ. 
of Technology, Gothenburg (Sweden). Dept. of Mechanics). 
Swedish Nuclear Power Inspectorate, Stockholm (Sweden). Oct 
1993. 25p. Order Number DE94621212. Source: OSTI; NTIS; INIS. 

Ultrasonic nondestructive testing is an important procedure that 
finds applications in the inspection of nuclear power plant compo- 
nents, for instance. As experimental work is expensive the last 
decade has seen a growing interest in numerical methods for mod- 
elling the testing situation. The present report describes one such 
mode! that is presently being developed. The developed computer 
program is complete in the sense that it includes all the most im- 
portant aspects of the testing: the probe as both transmitter and 
receiver, the defect and the normalization by a side-drilled hole. 
The probe acting as transmitter is modelled by prescribing the trac- 
tion from the probe on the components surface. The probe may be 
of longitudinal or transverse type of any angle and frequency and it 
may be rectangular or elliptical. It may be fluid coupled or glued to 
the component and the prescribed traction may be constant or it 
may drop off towards the edges (giving less spurious waves from 
the edges). The effect of the receiving probe is obtained by a 
electro-mechanical reciprocity argument, and it is thus the electrical 
signal from the probe that is obtained from program. The defects 
may be volumetric or cracks. The crack is penny-shaped and it 
may be open, fluid-filled or partly closed due to a static compres- 
sive pressure. It is also possible for one of the mentioned defects 
to be situated close to a back surface. Surface-breaking cracks are 
not included yet. The normalization is by a side-drilled hole that is 
assumed to be parallel to the scanning surface and perpendicular 
to the probe beam axis. The hole can have any radius. The main 
limitation of the program is on the size of the defect or - what is 
the same thing - on the frequency. The largest defect that can be 
accommodated at present are about nine ultrasonic transverse 
wavelengths. 21 refs. 


16178 (Y/DW-1262) Nondestructive x-ray microanalysis 
bidirectional scanning and data acquisition system. Lawson, 
R.L. Oak Ridge Y-12 Plant, TN (United States). 12 Sep 1989. 67p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. Order Number DE94010034. Source: 
OSTI; NTIS; GPO Dep. 

A system for making fast scans of specimens and acquiring data 
was developed at the oak Ridge Y-12 Plant. An LSI 11/23 computer 
using the RT11 operating system controls the scan and data acqui- 
sition. Scan software was written which would program a Unidex Ill 
stepping motor controller to make the scan motions while the posi- 
tion was monitored and the data acquired through the computer's 
timer/counter boards from the multichannel analyzer’s four region 
of interest (ROI) outputs. Small areas of a part or specimen are 
scanned by moving the part back and forth in the x-ray beam using 
stepping motor actuated tables. A detector receives the scattered 
x-rays from the part and sends a signal to the multichannel ana- 
lyzer which digitizes it. After the data has been acquired using the 





scan computer, the data is then transferred to a PC to where it is 
processed and an image is generated and displayed for analysis. 
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16179 (DOE/PC/92160—-T5) Engineering development of ad- 
vanced coal-fired low-emission boiler systems: Quarterly 
technical progress report, October-December 1993. Babcock 
and Wilcox Co., Barberton, OH (United States). Contract Research 
Div. 28 Jan 1994. 20p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-92PC92160. Order Number 
DE94009710. Source: OSTI; NTIS; GPO Dep. 

Preliminary subsystem designs were developed for a Low- 
Emission Boiler System. Key features of the NO, and Boiler 
Subsystem includes: deep staged combustion with advanced low 
NO, burners in a furnace arrangement designed to minimize NO, 
emission, advanced pulverizer design, advanced operating diag- 
nostics and control integration of steam conditions, combustion, 
burner management, and sootblowing. 


16180 (EDF—-93-NB-00100) Validity of heat transfer mea- 
surements in circulating fluidized bed mock-ups. Tan, R.; 
Montat, D.; Mareux, H.; Couturier, S. Electricite de France (EDF), 
92 - Clamart (France). Jun 1993. 10p. (In French). Order Number 
DE94749207. Source: OSTI; NTIS (US Sales Only). 

Analysis of measurements carried out on TTA department's 
BASILIC cold mock-up have shown the influence of several param- 
eters on the relationship between convective heat transfer in a 
circulating fluidized bed and semi-local particle concentration. Heat 
transfer probe axial position in the riser and probe length are some 
of these influent parameters. This point have been shown to be 
linked to the development inside the riser of two dynamic and two 
thermal boundary layers due to the upward and downward flows of 
particles. These results question the validity of the transposition to 
industrial scale units of heat transfer measurements carried out in 
small scale risers with small length probes, and of the models 
oased on these measurements. (author). 


16181 (SVF-487) Experimental investigation of a condens- 
ing boiler with a thermomax burner and flue gas reheating. 
Naeslund, M. (Lund Inst. of Tech. (Sweden). Dept. of Heat and 
Power Engineering). Stiftelsen foer Vaermeteknisk Forskning, 
Stockholm (Sweden). Nov 1993. 41p. Project Vaermeforsk-G8-816. 
Order Number DE94756534. Source: OSTI; NTIS. 

Flue gas reheating in small, gas fired condensing boilers pro- 
vides an alternative to corrosion resistant chimney liners. This 
report discusses reheating and how it can be coupled to the boiler, 
the building and the heating system. Experiments involving one of 
the suggested boiler designs are described. An experimental boiler 
was designed for this purpose. The boiler consists of a circular 
burner and finned heat exchanger tube wound around the burner. 
Without reheating the boiler showed an efficiency of about 95% at 
a 3.5-8 kW heat load. The efficiencies at the same loads, using re- 
heating, were measured at 70-75%. The low boiler efficiency with 
reheating can be explained by high heat losses. Since the cause 
for the losses is known neither a redesign nor more tests were 
made. The efficiency can be considerably increased by added heat 
insulation. Too great a degree of reheating also accounted for a 
part of this low efficiency. The report ends with a couple of design 
criteria for the favourable operation of a small, gas fired condens- 
ing boiler using flue gas reheating; the criteria being limited to this 
design. 7 refs, 20 figs, 6 tabs 
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16182 (NEI-NO-396) Nonlinear dynamic response and reli- 
ability analysis of drag-dominated offshore platforms. 
Karunakaran, D.N. Trondheim Univ. (Norway). Norges Tekniske 
Hoegskole. Nov 1993. 180p. Order Number DE94756556. Source: 
OSTI; NTIS. 

For slender structures like jack-ups and deep-water jackets, the 
response to wave loading is frequently of a dynamic character. 
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Due to the drag-type of loading on these structures, pronounced 
non-Gaussian statistical properties of the response are observed 
for the highest sea states. The main purpose of this work is to 
study the stochastic nonlinear dynamic behavior of slender offshore 
structures, to quantify the sensitivity to various parameters and to 
assess their importance for nonlinear dynamic response. The pa- 
rameters considered in this study are related to the environmental 
loading, the nonlinear soil-structure interaction and the environmen- 
tal modeling for long term response analysis. The main emphasis 
in on extreme load conditions. However, a limited study is per- 
formed to investigate the influence of nonlinear behavior on the 
fatigue response also. The second objective is to introduce a pro- 
cedure for reliability analysis based on a full nonlinear long term 
response analysis. The findings from the parametric studies will 
form the basis for the reliability analysis. In this work, present 
design procedures are reviewed and an efficient procedure for non- 
linear dynamic response analysis of fixed offshore platforms is 
described. The procedure is exemplified by application to two jack- 
up platforms designed to operate in the Central part of Southern 
part of the North Sea and to a slender deep water jacket platforms 
installed in the Central part of the North Sea. Furthermore, the 
importance of various parameters on the short term nonlinear dy- 
namic response is investigated. The parameters included are: 
wave kinematic models, wave-current interaction, structural and hy- 
drodynamic damping and nonlinear soil-structure interaction. 150 
refs., 45 figs., 42 tabs. 
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16183 (AECL—10757) An externally heated copper vapour 
laser. Rochefort, P.A.; Sopchyshyn, F.C.; Selkirk, E.B.; Green, 
L.W. Atomic Energy of Canada Ltd., Chalk River, ON (Canada). 
Chalk River Nuclear Labs. Aug 1993. 70p. Order Number 
DE94619484. Source: OSTI; NTIS (US Sales Only); INIS. 

A pulsed Copper Vapour Laser (CVL), with a nominal 6 kHz rep- 
etition rate, was designed, build, and commissioned at Chalk River 
laboratories. The laser was required for Resonant lonization Mass 
Spectroscopy (RIMS) experiments and for projects associated with 
Atomic Vapour laser Isotope Separation (AVLIS) studies. For the 
laser to operate, copper coupons position along the length of a ce- 
ramic tube must be heated sufficiently to create an appropriate 
vapour pressure. The AECL CVL uses an external heater element 
with a unique design to raise the temperature of the tube. The 
Cylindrical graphite heating element is shaped to compensate for 
the large radiation end losses of the laser tube. The use of an ex- 
ternal heater saves the expensive high-current-voltage switching 
device from heating the laser tube, as in most commercial lasers. 
This feature is especially important given the intermittent usage 
typical of experimental research. As well, the heater enables better 
parametric control of the laser output when studying the lasing of 
copper (or other) vapour. This report outlines the lasing process in 
copper vapour, describes in detail all three major laser sub- 
systems: the laser body; the laser tube heater; the high voltage 
pulsed discharge; and, reports parametric measurements of the 
individual sub-systems and the laser system as a whole. Also in- 
cluded are normal operating procedures to heat up, run and shut 
down the laser. 


16184 (ANL/CHM/CP-81871) Molecular systems for ultra- 
fast optical switching: Controlling electron transfer reactions 
with femtosecond laser pulses. Greenfield, S.R.; Gosztola, D.J.; 
Wasielewski, M.R. Argonne National Lab., IL (United States). 
Chemistry Div. [1994]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-940593— 
7: 9. international conference on ultrafast phenomena, Dana Point, 
CA (United States), 1-5 May 1994). Order Number DE94009695. 
Source: OSTI; NTIS; GPO Dep. 
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Rapid, reversible photoinduced electron transfer reactions are a 
class of photophysical phenomena that can be exploited to develop 
schemes for optical switching. Molecular electronic switches, wires, 
micro-sensors for chemical analysis, and opto-electronic compo- 
nents for use in optical computing are currently under active 
investigation. The principal advantages of using molecules in these 
applications are high component density, increased response 
speeds, and high energy efficiency. Since photoinduced electron 
transfer processes within molecules can take place on a picosec- 
ond time scale, it should be possible to produce efficient devices 
that respond very rapidly. Molecules that employ reversible elec- 
tron transfer reactions for optical switching should possess both 
speed and photostability advantages over molecular switches 
based on photochemical changes in molecular structure. For this 
purpose the authors recently designed several molecular systems 
that display properties that may be exploited for optical switching. 
In this paper, two or more laser pulses are used to manipulate 
photochromic ion pairs that results from rapid reversible photoin- 
duced electron transfer in complex donor-acceptor molecules. 


16185 (ANL/CHMW/CP-81872) Optical parametric generation 
and amplification of intense tunable femtosecond pulses by a 
regeneratively-amplified Ti:Sapphire laser. Greenfield, S.R.; 
Wasielewski, M.R. Argonne National Lab., IL (United States). 
[1994]. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-940593-5: 9. in- 
ternational conference on ultrafast phenomena, Dana Point, CA 
(United States), 1-5 May 1994). Order Number DE94009683. 
Source: OSTI; NTIS; GPO Dep. 

The design for a optical parametric generator - optical parametric 
amplifier using KTP pumped by a_ regeneratively-amplified 
Ti:Sapphire laser is given. The frequency-doubled, microjoule- 
energy femtosecond pulses are tunable from 550 to 840 nm. 


16186 (BNL-49776) Concepts for UV-FEL optics. Johnson, 
E.D. Brookhaven National Lab., Upton, NY (United States). Nov 
1993. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. Order Number 
DE94008996. Source: OSTI; NTIS; GPO Dep. 

Brookhaven National Laboratory has developed a design for an 
ultra-violet free electron laser facility utilizing a seeded amplifier ap- 
proach. Since the accelerator is a single pass device, resonator 
and outcoupler mirrors which are a difficult aspect of oscillator FEL 
designs are not required. The result is a source of high peak 
power VUV radiation with the mode structure, bandwidth and fre- 
quency stability of the input seed laser. The accelerator provides 
pulses of radiation at up to 10 kHz, so to maximize the utilization 
of the source, novel optical systems to share the radiation had to 
be developed. These include specialized alignment, beam trans- 
port, order sorting, and multiplexing optics. In addition, FEL on FEL 
pump-probe experiments are made possible by a variable optical 
delay of up to 10 ns operating in the wavelength range of 200 to 
75 nm. Some aspects of the FEL design are also described to clar- 
ity the constraints and choices for the optical system. 


16187 (CONF-881244-12) Intracavity flux dependent ab- 
sorption in e-beam pumped KrF. Seamans, J.F. (Spectra 
Technology, Inc., Bellevue, WA (United States)); Kimura, W.D.; 
Hanson, D.E. Los Alamos National Lab., NM (United States). 
[1988]. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. From LASERS ’88: 10th 
international conference on lasers and applications; Lake Tahoe, 
NV (United States); 5-9 Dec 1988. Order Number DE94009112. 
Source: OSTI; NTIS; GPO Dep. 

Transient absorption measurements are performed on e-beam 
excited KrF under lasing and nonlasing conditions for 10% Kr (Ar 
diluent) and 99.6% Kr gas mixtures. The intracavity flux is varied 
by changing the output mirror reflectivity. The deposition rate for 
this experiment is ~396 kW/cm®. For the 10% Kr and Kr-rich mix- 
tures, the small signal absorption at 248.4 nm is 0.76%/cm and 
1.25%/cem, respectively; while the nonsaturable absorption in 
0.62%/cm and 0.90%/cm, respectively. A flux loading of ~1.5 MW/ 
cm? is needed to achieve nearly complete saturation of the sat- 
urable absorption. 
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16188 (CONF-940673-1) Efficiency consideration of DC 
link soft-switching inverters for motor drive applications. Lai, 
J.S.; Young, R.W.; McKeever, J.W. Oak Ridge National Lab., TN 
(United States). [1994]. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO5-840R21400. From Insti- 
tute of Electrical and Electronic Engineers (IEEE) power electronics 
specialists conference; Taipei (Taiwan, Province of China); 20-24 
Jun 1994. Order Number DE94003604. Source: OSTI; NTIS; GPO 
Dep. 

This paper critically evaluates efficiency of soft switching invert- 
ers including an actively clamped resonant dc link inverter and a 
clamped-mode resonant pole inverter. An analytical approach to 
evaluating efficiency of the clamped-mode soft switching inverter 
has been developed. The evaluation results are compared with 
that of the standard pulse-width-modulation (PWM) inverter. A 50- 
kW induction motor is used as the variable load, and the inverter 
efficiency is evaluated under different speed and torque conditions. 
The clamped-mode soft-switching inverter, although eliminating the 
switching loss, shows poor efficiency over the entire load range. 
Under low load conditions, the efficiency profile is even worse. The 
actively clamped resonant dc link inverter shows highest efficiency 
over the entire speed and torque range. However, its energy sav- 
ing over the standard PWM inverter is marginal under full load or 
high speed conditions. 


16189 (DOE/ER/40545—T6) Electron acceleration by laser 
fields in a gas: Technical progress report. Fontana, J.R. Califor- 
nia Univ., Santa Barbara, CA (United States). Dept. of Electrical 
and Computer Engineering. 31 Aug 1993. 20p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG03- 
90ER40545. Order Number DE94008345. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Both the 50-MeV electron accelerator and the short-pulse CO2 
laser have become operational, and preliminary tests have already 
been performed involving electrons and shaped lasers beams in- 
side a gas cell. Theoretical work has been performed on the topic 
of interaction region synthesis and on FEL-type devices involving a 
gas medium and no wiggler structures. Appendixes present some 
of the results. 


16190 (DOE/FTR-94004042) Assessment of the current 
European research and developments in non-invasive 
integrated circuit analysis: Foreign trip report, August 29- 
September 18, 1993. Campbell, A.N. Sandia National Labs., 
Albuquerque, NM (United States). 24 Nov 1993. 14p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. Order Number DE94004042. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The purpose of this trip was to develop an understanding and 
assessment of the current European research and developments in 
non-invasive integrated circuit (IC) analysis. This was achieved by 
attending the 4th European Conference on Electron and Optical 
Beam Testing of Electronic Devices (EOBT 93) and by visiting se- 
lected European research organizations. 


16191 (KCP—613-5283) Thick film fabrication of aluminum 
nitride microcircuits: Final report. Perdieu, L.H. Allied-Signal 
Aerospace Co., Kansas City, MO (United States). Kansas City Div. 
Mar 1994. 36p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00613. Order Number 
DE94010107. Source: OSTI; NTIS; GPO Dep. 

A new substrate material, aluminum nitride (AIN), and 11 new 
thick film inks were analyzed to determine their chemical compati- 
bility, their electrical properties, their mechanical properties, and 
their overall suitability for use in the manufacturing of high-power 
microcircuits with efficient thermal properties. Because high-power 
chips emit a great deal of heat in a small surface area, a new sub- 
strate material was needed to dissipate that heat faster than the 
substrate material currently in use. Overall, the new materials were 
found to be acceptable for accomplishing this purpose. 


16192 


(KCP-613-5330) New thick film feedthrough config- 
urations: Final report. Fritsche, C.T. Allied-Signal Aerospace Co., 
Kansas City, MO (United States). Kansas City Div. Mar 1994. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 





Contract AC04-76DP00613. Order Number DE94008706. Source: 
OSTI; NTIS; INIS; GPO Dep. 

An investigation determined that thick film feedthroughs could 
successfully be printed with 12-mil holes in 20-mil square pads, 10- 
mil holes in 15-mil square pads, 6 x 12-mil oval-shaped holes in 
10 x 35-mil rectangular pads, and 6 x 9-mil oval-shaped holes in 
10 x 25-mil rectangular pads. The results were verified by printing 
test vehicles containing the four feedthrough configurations, electri- 
cally testing the feedthroughs for continuity, and cross-sectioning 
each of the feedthroughs in two axes. 


16193 (KCP-613-5377) Residual gas analysis (RGA) and 
shear strength characteristics of a silver-filled epoxy and poly- 
imide under long-term, high-temperature storage conditions: 
Final report. Adams, B.E. Allied-Signal Aerospace Co., Kansas 
City, MO (United States). Kansas City Div. Apr 1994. 19p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00613. Order Number DE94010106. Source: OSTI; 
NTIS; GPO Dep. 

Introduction of organic materials into hermetically sealed elec- 
tronic packages increases the risk of failure due to contamination. 
The contaminants of concern are moisture and ionics. This combi- 
nation can lead to unwanted electrical pathways and/or corrosion. 
To minimize sealed-in moisture, packages are vacuum-baked for 
16 hours at 200 C and Au/Sn solder-sealed i a glove box purged 
with dry nitrogen. Even following this procedure, the package 
plating and organic adhesive can still outgas moisture during high- 
temperature storage. Long-term aging characteristics for a 
silver-filled epoxy and a silver-filled polyimide were investigated. 
Leadless chip carriers (LCCs) containing die attached with epoxy 
or polyimide were aged at 25 C, 100 C, 150 C, and 200 C for up 
to six months. Residual gas analysis (RGA) and die shear testing 
were performed on each package. Results indicate that the epoxy 
can withstand storage at 150 C with no increase in internal mois- 
ture. The polyimide could only be stored at 100 C. No loss in shear 
strength for epoxy or polyimide was noted at any storage condition. 


16194 (LA-SUB-94-6) Experimental support for KrF laser 
modeling: Final report. Los Alamos National Lab., NM (United 
States); Spectra Technology, Inc., Bellevue, WA (United States). 19 
Jul 1989. 72p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE94009065. Source: OSTI; NTIS; GPO Dep. 

This paper is the final report for a project to do characterization 
studies on the KrF laser system. The project did experimental work 
on KrF lasers in support of modeling studies, with the objective be- 
ing to see if this technology could be competitive for use in the ICF 
program. This program has provided LANL with data critical for 
their model development. Section 2 describes the laser extraction 
experiments together with the calibration of the diagnostics and the 
re-examination of the analysis procedure. Section 3 discusses the 
gain and transient absorption measurements, and Section 4 gives 
the conclusion for this program. 


16195 (LA-SUB—94-11) Short wavelength chemical laser 
demonstration based on N(?D) chemistry: Final technical re- 
port. Los Alamos National Lab., NM (United States); Hercules, 
Inc., Magna, UT (United States). Bacchus Works. 19 Jan 1990. 
17p. Sponsored by Department of Defense, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE94009066. Source: OSTI; NTIS; GPO Dep. 

The overall goal of this project was to demonstrate lasing on the 
NCi(b-—+x) transition at 665 nm. Our scheme is based on chemical 
production of excited nitrogen atoms in the *D metastable state 
and subsequent reaction of N(*D) with Clo to produce NCI(b). Our 
intermediate objectives were: (1) demonstrate chemical generation 
of N(*D), (2) identify and measure rate constants important to the 
chemical scheme, and (3) demonstrate production of NCI(b) from 
the N(*D) + Clp reaction. The program results and accomplish- 
ments are summarized in this report. 


16196 


(LA-SUB-94-58) Kinetics modeling and interpreta- 
tion of experimental results for XeF: Annual report, December 
1985—November 1986. Salesky, E.T. (North East Research Asso- 
ciates, Inc., Woburn, MA (United States)). Los Alamos National 
Lab., NM (United States); North East Research Associates, Inc., 
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Woburn, MA (United States). [1986]. 111p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE94009070. Source: OSTI; NTIS; GPO Dep. 

in this report the author presents a detailed discussion of a com- 
puter model of the electron beam pumped XeF laser which was 
developed for Los Alamos National Laboratory during FY86. in its 
present form, it should provide useful modeling and scaling of XeF 
laser experiments currently of interest. Additional modifications will 
be required for long pulse (tp>5ysec) simulations. The model 
includes all of the important energy transport processes which con- 
tribute to the formation and quenching of XeF in the B-state (upper 
laser level), X-state (lower laser level), C-state (which mixes with 
the B-state as a loss mechanism), and the unbound (repulsive) A- 
State to which the C-state decays. The gain of the B to X transition 
is resolved for the three most important laser (vibrational) lines: (0- 
3) at 353 nm, (0-2) and (1-4) at 351 nm. This report describes the 
kinetics model and computer code for electron beam pumped XeF 
lasers which use gas mixtures composed of argon (the buffer), 
xenon, and fluorine. The temperatures, energy flow, and chemistry 
(plasma and neutral) are calculated in a self-consistent manner; 
balances of energy, matter, and charge are tracked by the code 
and output with each print cycle. The model includes the time his- 
tory of all of the important absorbers: Aro*, Xeo*, Ar* and Xe* (s 
and p states), F2, F~, and XeoF*. Energy extraction in the form of 
lasing is computed using a modified Rigrod analysis which treats 
multiline lasing. This extraction model assumes a spatially uniform 
laser flux and is therefore a one dimensional (in time) treatment. 
The more general extraction model which treats non-uniform spa- 
tial effects (laser flux and pumping by a non-uniform electron 
beam) is being developed, and will be integrated with excimer 
model in the FY87 reporting period. The computer code was writ- 
ten in FORTRAN77 on a DEC MICROVAX II which uses the VAX/ 
VMS operating system. 


16197 (LA-UR-94-485) Single-shot intensity and phase 
measurements of detuning and saturation effects in an ultra- 
short XeCi amplifier. Clement, T.S. (Los Alamos National Lab., 
NM (United States)); Taylor, A.J.; Trebino, R.; DeLong, K.W.; 
Kane, D.J. Los Alamos National Lab., NM (United States). [1994]. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-940593—4: 9. international con- 
ference on ultrafast phenomena, Dana Point, CA (United States), 
1-5 May 1994). Order Number DE94007535. Source: OSTI; NTIS; 
GPO Dep. 

The effects of detuning and saturation in XeCl amplifiers are 
studied using a single-shot self-diffraction frequency-resolved opti- 
cal gating (FROG) device 


16198 (LA-UR-94-502) Ti:sapphire based ultrafast pump- 
probe laser source in the violet and ultraviolet. Rodriguez, G.; 
Roberts, J.P.; Taylor, A.J. Los Alamos National Lab., NM (United 
States). [1994]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-940142— 
26: OE/LASE '94: conference on optics, electro-optics, and laser 
applications in science and engineering, Los Angeles, CA (United 
States), 22-29 Jan 1994). Order Number DE94007542. Source: 
OSTI; NTIS; GPO Dep. 

Frequency conversion of an ultrafast 810 nm Ti:sapphire laser 
has produced 15 mJ, 165-fs pulses at 405 nm with an energy con- 
version efficiency of 35%. Upon tripling the fundamental to 270 nm, 
an energy of 0.8 mJ is obtained. Unconverted to 405-nm light is 
used to generate an ultrafast supercontinuum in water that extends 
from 200 nm to 600 nim. The system operates at a 5 Hz repetition 
rate, and is useful for applications in deep ultraviolet pump-probe 
ultrafast spectroscopy. 


16199 (NEI-NO-392) Time domain simulation and modeling 
of power electronic circuits: Development of a simulation tool. 
Mo, O. Trondheim Univ. (Norway). Norges Tekniske Hoegskole. 
Aug 1993. 240p. Order Number DE94756569. Source: OSTI; NTIS. 

This thesis presents the results of a study on the topic: Time do- 
main modeling and simulation of power electronic circuits. The 
objectives of the presented work have been to improve and ex- 
pand the simulation program KREAN. This also included search 
for, development and implementation of models suited for analysis 
of power electronic circuits. The main contribution of the work is 
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the improved KREAN program itself and the models created for the 
program. Further, the work has led to this thesis which is a docu- 
mentation of the applied methods. The thesis shows how to create 
a power electronic simulation tool and how to meet the special 
problems encountered in power electronic circuits. Among the ma- 
jor improvements of KREAN are: Better methods for solution of 
nonlinear algebraic equations. Major modifications have been im- 
plemented in the modified Newton iteration method. The old 
method suffered from insufficient control of the iteration error. 
Improved efficiency, accuracy and robustness of the breakpoint de- 
tection methods (breakpoints are time instants of discontinuous 
behavior in models). A new linear circuit now replaces the nonlin- 
ear modules at each stage in the iteration. The old one could give 
serious errors in the results and was not applicable after introduc- 
tion of voltage response terminals. Several new models have been 
implemented as KREAN modules. Together with the old basic 
ones, they form a powerful set for simulation of power electronics. 
The thesis describes the applied methods, the implemented mod- 
els and also presents results from study of the accuracy and 
efficiency of the program. The applied methods in the program are 
stated to be good enough for most simulation purposes. 100 refs., 
93 figs., 14 tabs. 


16200 (ORNL/FTR-4850) Travel to Japan to interact with 
scientists and design engineers on electron holography, elec- 
tron optics, and instrumental modifications HF-2000: Foreign 
trip report, October 29-November 6, 1993. Allard, L.F.; Voelki, E. 
Oak Ridge National Lab., TN (United States). 6 Dec 1993. 17p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. Order Number DE94004157. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Travel to Japan to interact with scientist and design engineers on 


electron holography, electron optics, and instrumental modifications 
(HF-2000). 


16201 Digitally controlled distributed phase shifter. Hietala, 
V.M.; Kravitz, S.H.; Vawter, G.A. To Dept. of Energy. 1992. Filed 


date 19 Mar 1992. U.S. Patent Application 7-854,024. 22p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 


AC04-76DP00789. Order Number DE94010172. Source: 
NTIS; GPO Dep. 

A digitally controlled distributed phase shifter is comprised of N 
phase shifters. Digital control is achieved by using N binary length- 
weighted electrodes located on the top surface of a waveguide. A 
control terminal is attached to each electrode thereby allowing the 
application of a control signal. The control signal is either one of 
two discrete bias voltages. The application of the discrete bias volt- 
ages change the modal index of a portion of the waveguide that 
corresponds to a length of the electrode to which the bias voltage 
is applied, thereby causing the phase to change through the under- 
lying portion of the waveguide. The digitally controlled distributed 
phase shift network has a total phase shift comprised of the sum of 
the individual phase shifters. 


OSTI; 


16202 (SAND—93-1772) Laser drilling of vertical vias in sili- 
con. Miller, W.D.; Gassman, R.A.; Keicher, D.M. Sandia National 
Labs., Albuquerque, NM (United States). Aug 1993. 22p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-94AL85000. Order Number DE94009250. Source: OSTI; 
NTIS; GPO Dep. 

Any advance beyond the density of standard 2D Multichip Mod- 
ules (MCM) will require a vertical interconnect technology that can 
produce reliable area array interconnection with small feature 
sizes. Laser drilled vertical vias have been controllably produced in 
standard silicon (Si) wafers down to 0.035mm (0.0014 inches) in 
diameter. Several laser systems and their system parameters have 
been explored to determine the optimum parametric set for repeat- 
able vias in Si. The vias produced have exhibited clean smooth 
interior surfaces with an aspect ratio of up to 20:1 with little or no 
taper. All laser systems used, their system parameters, design 
modifications, theory of operation, and drilling results are dis- 
cussed. 


16203 (SAND-93-2559C) Design and simulation of an 
FPGA-based printed wiring assembly. Eilers, D.L. Sandia 
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National Labs., Albuquerque, NM (United States). [1993]. 7p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-94AL85000. (CONF-9404119-1: Programable Logic Device 
(PLD) conference, San Jose, CA (United States), 11-13 Apr 1994). 
Order Number DE94007861. Source: OSTI; NTIS; GPO Dep. 

Past generations of electronic products have been constructed 
using relatively few (often just one) field programmable gate arrays 
(FGPA) or Application Specific Integrated Circuits (ASIC) sur- 
rounded by a collection of medium to large scale integration parts. 
Today, the new generations of electronic products are becoming in- 
creasingly complex. The specification, design, and simulation of 
this new generation of FPGA and ASIC based products places ad- 
ditional demands on computer-aided engineering (CAE) systems. 
FPGA and ASIC devices offer both high pin count and high internal 
logic density. Both of these features serve to increase the density 
and functionality of the products in which they are used; however, 
these features also detract from the ability to debug the final hard- 
ware with conventional techniques. Fine pitch parts with high pin 
counts present a great challenge to probing. The simulations done 
on individual designs address many of these concerns; however, 
when FPGA's and/or ASIC’s make up a significant portion of the 
electronics assembly or when the interfaces between them are 
complicated, product level simulation becomes very important. This 
paper will describe the electronic product realization process that 
has evolved in Department 2335 at Sandia National Laboratories. 
Department 2335 is a hardware development group which works to 
support various system development departments. The customers 
for these electronics products are a group of system design and in- 
tegration engineers who architect and implement the final system. 
The following phases of the design process are described in terms 
of an FPGA based product design; however, they are generally ap- 
plicable to all types of electronic designs. This paper contains the 
bulk of the details of the design process which was utilized to de- 
velop the latest generation of electronic products. 


16204 (SAND-93-2585C) The influence of temperature and 
humidity on the wettability of immersion tin coated printed 
wiring boards. Ray, U. (AT and T Bell Labs., Princeton, NJ (United 
States)); Artaki, |.; Vianco, P.T. Sandia National Labs., Albu- 
querque, NM (United States). [1993]. 21p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-940596-3: 44. electronic components and technology con- 
ference, Washington, DC (United States), 1-4 May 1994). Order 
Number DE94008947. Source: OSTI; NTIS; GPO Dep. 

This paper investigates the merits and drawbacks of immersion 
tin coatings as potential printed wiring board (PWB) surface fin- 
ishes. Immersion tin films applied in various thicknesses (0.2 to 2 
uum) to different copper substrates were characterized relative to 
thermal stability and shelflife. Thermal excursions included those 
typical in mixed technology assembly processes. Exposure to tem- 
perature/humidity was varied from near ambient (35°C/85%RH) to 
harsh (steam aging). A minimum thickness of ~60yin (1.5m) was 
determined to be critical for assembly operations involving multiple 
thermal excursions. Even though formation of Cu-Sn intermetallic 
compounds (IMC) is facile, at the copper-tin interface, these com- 
pounds do not adversely affect the soldering performance, as long 
as the IMC phase is protected by a tin surface layer. Immersion tin 
finishes are relatively stable to thermal exposure, but are readily 
oxidized in the presence of humidity. This oxide growth is directly 
responsible for solderability degradation. The underlying copper 
substrate was also found to have a significant impact on the ther- 
mal stability of tin films. An electroless copper substrate caused 
significantly more intermetallic formation, that resulted in poor sol- 
derability even under moderate temperature, humidity conditions. 


16205 (SAND—93-2586C) Prototyping lead-free solders on 
hand-soldered, through-hole circuit boards. Vianco, P.T. (San- 
dia National Labs., Albuquerque, NM (United States)); Mizik, P.M. 
Sandia National Labs., Albuquerque, NM (United States). [1993]. 
20p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-940658-2: 7. International So- 
ciety for the Advancement of Material and Process Engineering 
materials processes electronics conference, Parssipany, NJ (United 


States), 21-23 Jun 1994). Order Number DE94007866. Source: 
OSTI; NTIS; GPO Dep. 





The lead-free solders 96.5Sn-3.5Ag (wt %), 95.5Sin-4.0Cu-0.5Ag, 
91. 84Sn-3.33Ag-4.83Bi were used in the assembly of a through- 
hole circuit board to determine the feasibility of their suitability in 
hand soldering processes. Prototypes assembled with 63Sn-37Pb 
solder were manufactured to serve as control units. Implementation 
of the lead-free alloys were performed with a rosin-based, mildly 
activated (RMA) flux and a 700°F soldering tip. A procedure was 
developed to remove the tin-lead finish from the leaded compo- 
nents and replace it with a 100Sn hot dipped coating. Assembly 
feasibility was demonstrated for all three lead-free solders. Defect 
counts were greater than observed with the tin-lead control alloy; 
however, the number of defects diminished with experience gained 
by the operator. Visual examination of the solder joints indicated 
satisfactory wetting of both the device leads and circuit board land 
with no apparent damage to the underlying laminate nor to the de- 
vice packages. Cross sections of the lead-free solder joints showed 
that the were more susceptible to void formation within the holes 
than was the case with the tin-lead solder. Some cracking was ob- 
served at the interface between the Sn-Ag-Bi solder and the 
copper lands; the relatively high strength of this solder and fast 
cooling rate of the hand assembly process was believed responsi- 
bie for this defect. 


16206 (SAND-93-2637C) Critical analysis of via hole etch- 
ing with a manutacturable RIE process using SiCl,/BCi,/Cl. 
chemistries. Lovejoy, M.L. (Sandia National Labs., Albuquerque, 
NM (United States)); Shul, R.J.; Rieger, D.J.; Constantine, C. San- 
dia National Labs., Albuquerque, NM (United States). [1993]. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-940588-2: 1994 conference on 
GaAs manufacturing, Las Vegas, NV (United States), 2-5 May 
1994). Order Number DE94007736. Source: OSTI; NTIS; GPO 
Dep. 

A manufacturable RIE (reactive ion etching) process for via hole 
etching is critically analyzed to optimize a non-CFC, environmen- 
tally favorable etch process. The strong effect on via hole profile 
and etch rates due to various thicknesses of wafer carriers that are 
used for mechanical support during the processing of 50-100 um 
GaAs wafers and of the corresponding cathode covering materials 
are studied. An optimized via hole process that uses a single-apply 
photoresist (PR) process with high etch rates is presented. 


16207 (SAND~-93-3989C) Phase-locked arrays of vertical- 
cavity surface-emitting lasers. Warren, M.E. (Sandia National 
Labs., Albuquerque, NM (United States)); Lear, K.L.; Gourley, P.L.; 
Hadley, G.R.; Vawter, G.A.; Brennan, T.M.; Hammons, B.E.; 
Zolper, J.C.; Lott, J.A.; Chalmers, S.A. Sandia National Labs., Al- 
buquerque, NM (United States). [1994]. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-940142-32: OE/LASE '94: conference on 
optics, electro-optics, and laser applications in science and engi- 
neering, Los Angeles, CA (United States), 22-29 Jan 1994). Order 
Number DE94009279. Source: OSTI; NTIS; GPO Dep. 
Vertical-Cavity Surface-Emitting Lasers (VCSELS) are of increas- 
ing interest to the photonics community because of their 
surface-emitting structure, simple fabrication and packaging, wafer- 
level testability, and potential for low cost manufacture. Scaling 
VCSELs to higher power outputs requires increasing the device 
area, which leads to transverse mode control difficulties if devices 
become larger than about 5 microns. One approach to increasing 
the device size while maintaining a well controlled transverse mode 
profile is formation of coupled or phase-locked two-dimensional ar- 
rays of VCSELs that are individually single-transverse mode. Such 
arrays have unique optical properties, not all of which are desir- 
able. This paper covers some of the basic principles of these 
devices and reviews recent work on device designs, fabrication and 
operation. A technique for improving the far-field properties of the 
arrays is demonstrated and performance limitations are discussed. 


16208 


(SAND-93-8663C) Development of a_ laboratory 
extreme-ultraviolet lithography tool. Tichenor, D.A. (Sandia 
National Labs., Livermore, CA (United States)); Kubiak, G.D.; Mali- 
nowski, M.E.; Stulen, R.H.; Haney, S.J.; Berger, K.W.; Nissen, 
R.P.; Wilkerson, G.A.; Paul, P.H.; Birtola, S.R.; Jin, P.S.; Arling, 
R.W.; Ray-Chaudhuri, A.K.; Sweatt,.Sandia National Labs., Liver- 
more, CA (United States). [1994]. 11p. Sponsored by USDOE, 
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Washington, DC (United States);Department of Defense, Washing- 
ton, DC (United States). DOE Contract AC04-76DR00789. 
(CONF-940271-1: Society of Optical Engineering (SPIE) meeting 
on microlithography, San Jose, CA (United States), 27 Feb - 4 mar 
1994). Order Number DE94008892. Source: OSTI; NTIS; GPO 
Dep. 

The development of a laboratory EUV lithography tool based on 
a laser plasma source, a 10x Schwarzchild camera, and a magnet- 
ically levitated wafer stage is presented. Interferometric 
measurements of the camera aberrations are incorporated into 
physical-optics simulations to estimate the EUV imaging perfor- 
mance of the camera. Experimental results demonstrate the 
successful matching of five multilayer reflecting surfaces, coated to 
specification for a wide range of figure and incidence angle re- 
quirements. High-resolution, 10x-reduction images of a reflection 
mask are shown. 


16209 (SAND-94-0009C) From display and PWB to MCMs: 
Large panel manufacturing. Palmer, D.W.; Worobey, W. Sandia 
National Labs., Albuquerque, NM (United States). [1994]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-9404118—1: International Soci- 
ety for Hybrid multichip modules, Denver, CO (United States), 
13-15 Apr 1994). Order Number DE94007855. Source: OSTI; 
NTIS; GPO Dep. 

Considerable manufacturing development is currently aimed at 
reducing high density Multichip Module (MCM) cost through the 
use of large panels (>40 cm x 40 cm) to fabricate many intercon- 
nection substrates in parallel. This drive for low cost MCM 
manufacturing is aided by the growing base of similar panel tech- 
nology for the Printed Wiring Board (PWB) and Flat Panel display 
industries. It is toward this experience that the infant large panel 
MCM efforts are looking. In particular, the MCM Consortium formed 
by the Electronic Industry Association (EIA) and funded under the 
federal TRP effort is charged with developing a line of equipment 
optimized for large panel, fine line manufacture. PWB line definition 
research into large panels of glass and smooth non-woven lami- 
nate at 2-4 mil lines and spaces reveals that present equipment 
and processes are extendible well beyond commercial PWB prod- 
uct. In contrast, the ultra-cleanliness and spin coating of the silicon 
integrated circuit technology prove too expensive when scaled from 
150mm diameter wafers to 560mm panels. Thus low waste pho- 
toresist (and other polymer dielectrics) application methods are 
needed for large panel manufacture. Similarly, PWB contact pho- 
tomasking is nearing limits at 2-4 mil feature size, and projection or 
maskless direct write processes may be needed. Even small hand- 
held flat panel displays are manufactured from large panels to 
reduce the cost per display for conductive and dielectric layer 
deposition and patterning. In addition, as low cost flat displays be- 
come larger and improve in resolution, the line pitch and density 
approach that needed in high density MCMs. 


16210 (SAND-94-0054C) Temperature-humidity-bias aging 
technique to identify defective surface mount capacitors. 
Chanchani, R. Sandia National Labs., Albuquerque, NM (United 
States). [1994]. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF-940337— 
2: 14. capacitor and resistor technology symposium, Jupiter 
Beach, FL (United States), 21-24 Mar 1994). Order Number 
DE94005354. Source: OSTI; NTIS; GPO Dep. 

Ceramic chip capacitors can potentially crack due to thermal 
stresses in a surface mount assembly process. The electrical per- 
formance of the cracked capacitors will degrade with time, and 
they will prematurely short. In high reliability applications, the 
cracked capacitors must be identified and eliminated. We have de- 
veloped and demonstrated the temperature-humidity-bias (THB) 
aging technique to identify cracked capacitors. The initial phase of 
the study involved setting up automated test equipment to monitor 
100 surface mounted capacitors at 85% relative humidity, 85°C 
with 50 volts de bias. The capacitors subjected to severe thermal 
shock were aged along with control samples. Failure mode analy- 
sis was done on the failed capacitors. The capacitors with surface 
cracks short-out within the first 8 hours of aging, whereas the ca- 
pacitors that failed after a longer aging time (8 to 1000 hours) had 
a shorting path in an internal void. Internal voids are typical defects 
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introduced during manufacturing of multilayer ceramic (MLC) ca- 
pacitors. In the second phase of the study, we used the THB aging 
technique to study the effect of surface mount processes on capac- 
itor cracking and, thus the reliability. The surface mount processes 
studied were vapor phase, infra-red (IR) and convection belt reflow 
soldering. The results shoed that 6.3% of vapor phase soldered 
capacitors, and 1.25% of the IR and convection belt soldered ca- 
pacitors had cracks. In all capacitors, regardless of the solder 
process used, an additional 3 to 4% of the capacitors failed due to 
a shorting path in the internal void. The results of this study con- 
firm that this technique can be used to screen cracked capacitors 
and compare different solder and manufacturing processes. 


16211 (SAND-94-0188C) Application of diffractive optics 
to photonic integrated circuit packaging. Warren, M.E. (and 
others); Kravitz, S.H.; Hadley, G.R. Sandia National Labs., Albu- 
querque, NM (United States). [1994]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-9406116-2: Optical Society of America meeting on diffrac- 
tive optics: design, fabrication and applications, Rochester, NY 
(United States), 6-8 Jun 1994). Order Number DE94007301. 
Source: OSTI; NTIS; GPO Dep. 

Photonic packaging concepts using anamorphic microlenses and 
second-order grating couplers were demonstrated by coupling a 
ridge waveguide to an out-of-plane single-mode fiber. 


16212 (SAND—94-0236C) Illuminators for extreme ultravio- 
let lithography cameras with ring fields. Sweatt, W.C. Sandia 
National Labs., Albuquerque, NM (United States). [1994]. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-9406116-3: Optical Society of 
America meeting on diffractive optics: design, fabrication and appli- 
cations, Rochester, NY (United States), 6-8 Jun 1994). Order 
Number DE94008423. Source: OSTI; NTIS; GPO Dep. 

Scanning, ring-field lithographic cameras designed for 14-nm 
radiation can print 100-nm features on large chips. Mating high- 
efficiency illuminators are described. 


16213 


(SAND-94-0277C) Sandia’s photonic program and 
its changing national role. Carson, R.F.; Meyer, W.J. Sandia Na- 


tional Labs., Albuquerque, NM (United States). [1994]. lip 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-940142-29: OE/LASE '94: 
conference on optics, electro-optics, and laser applications in sci- 
ence and engineering, Los Angeles, CA (United States), 22-29 Jan 
1994). Order Number DE94008616. Source: OSTI; NTIS; GPO 
Dep. 

Photonics activities at Sandia National Laboratories are founded 
on an extensive materials research program. In 1988, the 
Compound Semiconductor Research Laboratory (CSRL) was es- 
tablished at Sandia to bring together device and materials research 
and development, in support of Sandia’s role in weapons technolo- 
gies. Recently, industrial competitiveness has been added as a 
major mission for the national iaboratories. As a result, present 
photonics programs are not only directed towards internal 
applications-driven projects, but are increasingly tied to the Depart- 
ment Of Energy’s (DOE's) Technology Transfer Initiatives (TTIs), 
Cooperative Research and Development Agreements (CRADAs), 
and participation in partnerships and consortia. This evolution 
yields a full range of photonics programs, ranging from materials 
synthesis and device fabrication to packaging, test, and subsystem 
development. This paper presents an overview of Sandia's 
photonics-program directions, using three applications as exam- 
ples. 


16214 (SAND—94-0405C) Application of the modified 
voltage-dividing potentiometer to overlay metrology in a 
CMOS/bulk process. Allen, R.A. (National Inst. of Standards and 
Technology, Gaithersburg, MD (United States)); Cresswell, M.W.; 
Linholm, L.W.; Owen, J.C. Ill; Ellenwood, C.H.; Hill, T.A.; Benecke, 
J.D.; Volk, S.R.; Stewart, H.D. Sandia National Labs., Albuquerque, 
NM (United States). 1 Feb 1994. 21p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-940363-2: Institute of Electrical and Electronics Engineers 
(IEEE) international conference on microelectronic test structures, 
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San Diego, CA (United States), 22-24 Mar 1994). Order Number 
DE94007937. Source: OSTI; NTIS; GPO Dep. 

The measurement of layer-to-layer feature overlay will, in the 
foreseeable future, continue to be a critical metrological require- 
ment for the semiconductor industry. Meeting the image placement 
metrology demands of accuracy, precision, and measurement 
speed favors the use of electrical test structures. In this paper, a 
two-dimensional, modified voltage-dividing potentiometer is applied 
to a short-loop VLSI process to measure image placement. The 
contributions of feature placement on the reticle and overlay on the 
wafer to the overall measurement are analyzed and separated. 
Additional sources of uncertainty are identified, and methods devel- 
oped to monitor and reduce them are described. 


16215 (SAND—94-0470C) Manufacturing feasibility of sev- 
eral lead-free solders for electronic assembly. Jackson, A.M. 
(AT and T Bell Labs., Princeton, NJ (United States)); Artakl, |.; 
Vianco, P.T. Sandia National Labs., Albuquerque, NM (United 
States). [1994]. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF-940658— 
1: 7. International Society for the Advancement of Material and 
Process Engineering materials processes electronics conference, 
Parssipany, NJ (United States), 21-23 Jun 1994). Order Number 
DE94007732. Source: OSTI; NTIS; GPO Dep. 

This paper reports on a surface mount assembly evaluation with 
a series of existing lead-free solders. The wettability of the 
lead-free solders under investigation was measured by the menis- 
cometer/wetting balance technique. This data provided an initial 
screening assessment of viable candidates for prototype develop- 
ment. Assembly process capability was based on visual, 
mechanical and metallurgical analyses of prototype circuit boards. 
The study demonstrated the feasibility of using several of the lead- 
free solders tested in a surface mount application and identified 
specific areas (e.g., paste formulation, board finishes, reflow pa- 
rameters) for improving the manufacturing performance. 


16216 (SAND—94-0477C) High-pertormance GaAs/AlGaAs 
optical phase modulators for microwave photonic integrated 
circuits. Hietala, V.M.; Kravitz, S.H.; Armendariz, M.G.; Vawter, 
G.A.; Carson, R.F. Sandia National Labs., Albuquerque, NM 
(United States). [1994]. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
9405112-1: 1994 Institute of Electrical and Electronics Engineers 
(IEEE) microwave theory technique symposium, San Diego, CA 
(United States), 23-27 May 1994). Order Number DE94007376. 
Source: OSTI; NTIS; GPO Dep. 

A high-performance high-speed optical phase modulator for pho- 
tonic integrated circuit (PIC) use is described. Integration of these 
optical phase modulators into a real system (compass) Is also dis- 
cussed. The optical phase modulators are based on depletion-edge 
translation and have experimentally provided optical phase shifts in 
excess of 60°/V-mm with approximately 4 dB/cm loss while simul- 
taneously demonstrating bandwidths in excess of 10 GHz. 


16217 (SAND-94-0483C) Wafer-level pulsed-DC electromi- 
gration response at very high frequencies. Pierce, D.G.; 
Snyder, E.S.; Swanson, S.E.; Irwin, L.W. Sandia National Labs., 
Albuquerque, NM (United States). [1994]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-940453—4: International reliability physics 
symposium, San Jose, CA (United States), 11-14 Apr 1994). Order 
Number DE94008455. Source: OSTI; NTIS; GPO Dep. 

DC and pulsed-DC electromigration tests were performed at the 
Wafer-Level Pulsed-DC Electromigration Response and pulsed-DC 
electromigration tests were performed at the wafer level using stan- 
dard and self-stressing test structures. DC characterization tests 
over a very large temperature range (180 to 560°C) were consis- 
tent with an interface diffusion mechanism in parallel with lattice 
diffusion. That data allowed for extraction of the respective activa- 
tion energies and the diffusion coefficient of the rapid mechanism. 
The ability to extract simultaneously a defect-based diffusion coeffi- 
cient and activation energy is significant given the extreme difficulty 
in making those measurements in aluminum. The pulsed-DC ex- 
periments were conducted over a range that includes the highest 
frequency to date, from DC to 500 MHz. Measurements were also 





made as a function of duty factor from 15% to 100% at selected fre- 
quencies. The data shows that the pulsed-DC lifetime is consistent 
with the average current density model at high (> 10 MHz) fre- 
quencies and showed no additional effects at the highest frequency 
tested (500 MHz). At low frequencies, we attribute the lessened 
enhancement to thermal effects rather than vacancy relaxation ef- 
fects. Finally, the deviation in lifetime from the expected current 
density dependence, characterized over 13 orders of magnitude in 
current density, is explained in terms of a shift in the boundary 
condition for electromigration as the current density is decreased. 


16218 (SAND-94-0524C) Reconfigurable optical switches 
with monolithic electrical-to-optical interfaces. Cheng, J. (New 
Mexico Univ., Albuquerque, NM (United States). Center for High 
Technology Materials); Zhou, P.; Zolper, J.C.; Lear, K.L.; Vawter, 
G.A.; Leibenguth, R.E.; Adams, A.C. Sandia National Labs., Albu- 
querque, NM (United States). [1994]. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-940142-27: OE/LASE '94: conference on optics, electro- 
optics, and laser applications in science and engineering, Los 
Angeles, CA (United States), 22-29 Jan 1994). Order Number 
DE94007745. Source: OSTI; NTIS; GPO Dep. 

Vertical cavity surface-emitting lasers (VCSELs) can be 
integrated with heterojunction phototransistors (HPTs) and hetero- 
junction bipolar transistors (HBTs) on the same wafer to form high 
speed optical and optoelectronic switches, respectively, that can be 
optically or electrically addressed. This permits the direct communi- 
cation and transmission of data between distributed electronic 
processors through an optical switching network. The experimental 
demonstration of an integrated optoelectronic HBT/VCSEL switch 
combining a GaAs/AlGaAs heterojunction bipolar transistor (HBT) 
with a VCSEL is described below, using the same epilayer struc- 
ture upon which binary HPT/VCSEL optical switches are also built. 
The monolithic HBT/VCSEL switch has high current gain, low 
power dissipation, and a high optical to electrical conversion effi- 
ciency. Its modulation has been measured and modeled. 


16219 (SAND-94-0597C) An electrical test system for con- 
ductor formation process analysis. Estes, T.A. (Sandia National 
Labs., Albuquerque, NM (United States)); Rhodes, R.J. Sandia Na- 
tional Labs., Albuquerque, NM (United States). [1994]. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-9404112-—1: Institute for Inter- 
connecting and Packaging Electronic Circuits (IPC) printed circuits 
spring expo, Boston, MA (United States), 24-27 Apr 1994). Order 
Number DE94007291. Source: OSTI; NTIS; GPO Dep. 

Sandia National Laboratories has designed and built an electrical 
test system which fulfills a requirement to quickly, accurately and 
precisely measure the resistance of conductors formed on Printed 
Wiring Board (PWB) substrates. This requirement stems from the 
need to measure small variations in conductors and thus to deter- 
mine the source of the variations. With this test technology, 
experiments can be conducted with new materials, equipment, and 
processes in a timely and scientific manner. Conductor formation 
processes can be optimized for both conductor yield and unifor- 
mity, and process equipment can be fine-tuned prior to processing 
product to ensure that conductor attributes fulfill requirements. 
Significant resources have been spent by Sandia National Labora- 
tories and Texas Instruments modifying commercially available 
two-probe testers. AT&T has built a two-probe tester and obtained 
a commercially available “bed-of-nails” test system. The two-probe 
systems have limitations in speed and precision; the “bed-of-nails” 
system has proved to be superior to the two-probe designs but is 
expensive, and lacks test pattern flexibility and ease of use. Due to 
the need to establish a testing technology which meets the require- 
ments of Sandia National Laboratories and the National Center for 
Manufacturing Sciences PWB Consortium Imaging Team (current 
Imaging Team members; AT&T, Texas Instruments, AlliedSignal, 
IBM, and Sandia National Laboratories), a prototype test system 
was designed and built by Sandia. This paper will discuss the de- 
sign and performance of the test system and the results of a 
comparison to other test systems. 


16220 (SAND—94-0635C) Techniques for the evaluation of 
outgassing from polymeric wafer pods. Mcintyre, D.C. (Sandia 
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National Labs., Albuquerque, NM (United States)); Liang, A.; 
Thornberg, S.M.; Bender, S.F.; Lujan, R.D.; Blewer, R.S.; Bowers, 
W.D. Sandia National Labs., Albuquerque, NM (United States). 
[1994]. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-940267-1: Con- 
tamination control strategies conference, Austin, TX (United 
States), 28 Feb 1994). Order Number DE94008427. Source: OSTI; 
NTIS; GPO Dep. 

In recent years there has been increasing interest in using 
wafer-level isolation environments or pods (microenvironments) to 
provide a more controllable, cleaner wafer environment during 
wafer processing. It has been shown that pods can be effective in 
reducing the amount of particulate contamination on wafers during 
manufacturing. However, there have also been studies that indicate 
that pods and wafer boxes can be the source of condensible, 
molecular organic contamination. This paper summarizes the work 
that has been performed during the past year at Sandia National 
Laboratories’ Contamination Free Manufacturing Research Center 
(CFMRC) on (1) devising standard, low-temperature, high sensitiv- 
ity techniques to detect outgassing of volatile organic compounds 
(VOCs) from polymers used to construct wafer pods and (2) devel- 
opment of a technique that can be used to continuously measure 
the condensible contamination within pods so that the pod environ- 
ment can be monitored during manufacturing. Although these 
techniques have been developed specifically for assessing contam- 
ination threats from wafer pods, they can be used to evaluate other 
potential contamination sources. The high sensitivity outgassing 
techniques can be used to evaluate outgassing of volatiles from 
other clean-room materials and the real-time outgassing sensor can 
be used to monitor contamination condensation in non-pod environ- 
ments such as baliroom-type cleanrooms and minienvironments. 


16221 (SAND—94-0765C) The use of optically triggered, 
high gain GaAs switches tor UWB pulse generation. Loubriel, 
G.M.; Zutavern, F.J.; O’Malley, M.W.; Gallegos, R.R.; Helgeson, 
W.D. Sandia National Labs., Albuquerque, NM (United States). 
[1994]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-9404127-1: 
1994 conference on ultra-wideband, short-pulse electro-magnetic, 
Brooklyn, NY (United States), 5-7 Apr 1994). Order Number 
DE94009277. Source: OSTI; NTIS; GPO Dep. 

A high peak power impulse pulser that is controlled with high 
gain, optically triggered GaAs Photoconductive Semiconductor 
Switches (PCSS) has been constructed and tested. The system 
has a short 50 Q line that is charged to 100 kV and discharged 
through the switch when the switch is triggered with as little as 90 
nJ of laser energy. The laser that is used is a small laser diode ar- 
ray whose output is delivered through a fiber to the switch. The 
current in the system ranges from 1 kA (with one laser) to 1.3 kA 
(with two) and the pulse widths are 1.9 and 1.4 ns, respectively. 
The peak power and the energy delivered to the load are 50 MW 
to 84 MW and 95 NJ to 120 mJ for one or two lasers. The small 
trigger energy and switch jitter are due to a high gain switching 
mechanism in GaAs. This experiment also shows a relationship 
between the rise time of the voltage across the switch and the re- 
quired trigger energy and switch jitter. 


16222 (SLAC-437) Workshop on scientific applications of 
coherent x-rays. Arthur, J. (Stanford Univ., CA (United States). 
Stanford Linear Accelerator Center); Materlik, G.; Winick, H.; Birge- 
neau, R.J.; Fadley, C.S. Stanford Linear Accelerator Center, Menlo 
Park, CA (United States); Stanford Univ., CA (United States). Stan- 
ford Synchrotron Radiation Lab. 12 Feb 1994. 290p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00515. (SLAC/SSRL-0066; CONF-940250—: Workshop on 
scientific applications of coherent x-rays, Stanford, CA (United 
States), 12 Feb 1994). Order Number DE94009472. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This is a report on a workshop held at SLAC on February 12, 
1994 to assess the science that would become possible using high 
peak power, short pulses of coherent radiation from a Free Elec- 
tron Laser (FEL) operating in the hard x-ray region, at wavelengths 
down to about 1 A. Sixty-three people participated in the workshop. 
The appendices to this report give a list of participants, the work- 
shop agenda, and the charge to the workshop. Material describing 
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the performance parameters of several possible sources was made 
available to the participants along with a graph showing the spec- 
tral distribution of the spontaneous as well as the coherent radiation 
and a note on peak power issues. This material is also included as 
an appendix to this report. This report consists of an Executive 
Summary, brief summaries by the speaker for each of the talks 
that were given, and copies of some of the viewgraphs that were 
shown. Also included are important points raised in the discussions 
that followed each talk. In addition, two contributions from scientists 
who could not attend the workshop are included, plus one contribu- 
tion received from a participant after the workshop. A serious storm 
on the East coast made it impossible for three speakers and sev- 
eral intended participants to reach Stanford. The talk by Janos Kirz 
was presented by Malcolm Howells using viewgraphs sent by FAX. 
The talks by Keith Nelson and Brian Stephenson were not given. 
We include summaries by them of the talks they would have given, 
plus copies of some of their viewgraphs, in this report. 


16223 (SLAC-PUB-6443) A reliable low-maintenance 
flashiamp-pumped Ti:sapphire laser operating at 120 PPS. 
Witte, K.H. Stanford Linear Accelerator Center, Menio Park, CA 
(United States). Mar 1994. 2p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC03-76SF00515. (CONF- 
931237—-9: LASERS ‘93: international conference on lasers and 
applications, Lake Tahoe, NV (United States), 6-10 Dec 1993). Or- 
der Number DE94009030. Source: OSTI; NTIS; INIS; GPO Dep. 

Flashlamp-pumped Ti:sapphire lasers have been reported to pro- 
duce high-energy pulses with broad tunability. However, with the 
flashlamps operated close to their explosion energy, and thermal 
loading effects in the laser rod, these lasers were restricted to low 
repetition rates (typically around 10 PPS). Higher repetition rates at 
constant laser pulse energy reduce the flashiamp lifetime drasti- 
cally. The author reports on a reliable flashlamp-pumped 
Ti:sapphire laser that has been operating at 120 PPS for over 10° 
shots with the only cavity or pump chamber maintenance being 
flashlamp changes less than every 2x10® pulses — the lowest 
maintenance reported. A specular dual-lamp pump chamber was 
used to pump a 4 mm x 6 inches, 0.1% doped Ti:sapphire rod. 
This resulted in a very low lasing threshold, which ensured a stable 
output at low pump levels. The criterion for pump power was to ob- 
tain a highly stable output at the edge of the selected tuning range, 
from 790 to 860 nm. The combination of flashiamp walls, flashiamp 
flow tubes, and rod solarization. 


16224 (UCRL-JC—115513) 900-mW average power and tun- 
ability from a diode-pumped 2.94-.m Er:YAG oscillator. 
Hamilton, C.E.; Beach, R.J.; Sutton, S.B.; Furu, L.; Krupke, W.F. 
Lawrence Livermore National Lab., CA (United States). Jan 1994. 
1ip. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-940226-6: 9. advanced solid- 
state lasers meeting, Salt Lake City, UT (United States), 7-10 Feb 
1994). Order Number DE94009511. Source: OSTI; NTIS; GPO 
Dep. 

In this paper, the authors report on a diode-side-pumped Er:YAG 
laser that generates over 500 mW of average power at 2.94 um, 
and tunes over a 6 nm range centered about the 2.94-..m transi- 
tion. Prior to the development of the laser, diode-pumped Er:YAG 
lasers have been end-pumped monolithic devices that deliver 
~200 mW of output at 2.94 4m. Much of the difficulty in obtaining 
higher average power from Er:YAG stems from the unfavorable 
lifetimes of the upper and lower laser levels, the complex state dy- 
namics, and a low stimulated emission cross section (c x 3 x 
10-20 cm?). One of the most important dynamical processes in 
Er:YAG is cross relaxation between neighboring Er* ions in the 
4\3 /2 ‘evel. By recycling much of the 41,3 /2 population (lower laser 


level) into 41,, /2 (upper laser level), the cross relaxation overcomes 
the unfavorable lifetimes of the two levels, allowing the population 
inversion to be sustained. It is this cross relaxation along with ther- 
malization of the two laser levels that allows cw oscillation on the 
2.94 ym line to take place. The laser that they describe here is a 
quasi-cw device as the approach to obtaining higher average 
power and limited tunability relies on side pumping with a quasi-cw 
InGaAs laser diode array. In this way, a higher gain-length product 
is generated, which is necessary for extending the tuning range of 
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the laser, and for overcoming the higher losses associated with a 
discreet-element resonator. 


16225 (UCRL-JC—116059) Improved performance of high 
average power semiconductor arrays for applications in diode 
pumped solid state lasers. Beach, R.; Emanuel, M.; Benett, W.; 
Freitas, B.; Ciarlo, D.; Carlson, N.; Sutton, S.; Skidmore, J.; Solarz, 
R. Lawrence Livermore National Lab., CA (United States). Jan 
1994. 30p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-940142-33: 
OE/LASE ’94: conference on optics, electro-optics, and laser appli- 
cations in science and engineering, Los Angeles, CA (United 
States), 22-29 Jan 1994). Order Number DE94009516. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The average power performance capability of semiconductor 
diode laser arrays has improved dramatically over the past several 
years. These performance improvements, combined with cost re- 
ductions pursued by LLNL and others in the fabrication and 
packaging of diode lasers, have continued to reduce the price per 
average watt of laser diode radiation. Presently, we are at the point 
where the manufacturers of commercial high average power solid 
state laser systems used in material processing applications can 
now seriously consider the replacement of their flashlamp pumps 
with laser diode pump sources. Additionally, a low cost technique 
developed and demonstrated at LLNL for optically conditioning the 
output radiation of diode laser arrays has enabled a new and scal- 
able average power diode-end-pumping architecture that can be 
simply implemented in diode pumped solid state laser systems 
(DPSSL’s). This development allows the high average power 
DPSSL designer to look beyond the Nd ion for the first time. Along 
with high average power DPSSL's which are appropriate for mate- 
rial processing applications, low and intermediate average power 
DPSSL's are now realizable at low enough costs to be attractive 
for use in many medical, electronic, and lithographic applications. 


16226 (UCRL-JC—116292) Chirped-Pulse Amplification with 
flashlamp-pumped Ti:Sapphire amplifiers. Bonlie, J.D.; White, 
W.E.; Price, D.F.; Reitze, D.H. Lawrence Livermore National Lab., 
CA (United States). Jan 1994. 13p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-940142-31: OE/LASE '94: conference on optics, electro- 
optics, and laser applications in science and engineering, Los 
Angeles, CA (United States), 22-29 Jan 1994). Order Number 
DE94009101. Source: OSTI; NTIS; GPO Dep. 

Ti:Sapphire (Ti:AlpO3) amplifier stages are typically pumped with 
Q-switched Nd:YAG lasers doubled to 532 nm because of good 
spectral overlap, short temporal width, high repetition rate (i.e., 10 
Hz to > 5 kHz) and the problems associated with flashlamp pump- 
ing a material with a relatively short upper state lifetime. Limitations 
to this pumping method arise due to the 1 to 1.5 joule/pulse ceiling 
found in most commercial high rep rate Nd:YAG lasers. The avail- 
ability of high quality, large aperture Ti:Sapphire rods has made the 
flashlamp-pumping scheme an attractive option. The excellent 
thermal properties of Ti:Sapphire also allows an amplifier to be op- 
erated at high repetition rates. The front end of our laser relies on 
Chirped Pulse Amplification (CPA) in laser pumped Ti:Sapphire to 
generate 55 NJ, 90 fsec pulses at a 10 Hz rate. We report the use 
of a flashlamp pumped Ti:Sapphire head to further amplify the out- 
put of our system, producing 90 fsec, 250 NJ pulses at 5 Hz. The 
excellent output spatial profile yields a near diffraction-limited 5 um 
spot size and peak irradiance in excess of 5 x 1018 W/cm?. 
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Refer also to citation(s) 14659, 14665, 16356, 16361, 16417, 
16750, 16908, 16958, 16959 


16227 (JINR-R-13-93-149) Measurement of relative mag- 
netic permeability. Vorozhtsov, $S.B.;  Kalinichenko, V.V.; 
Lomakina, O.V. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Nuclear Problems. 1993. 10p. (In Russian). 
Order Number DE94621182. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Determination of relative magnetic permeability of magnetic ma- 
terials with permeameters implies measurement of longitudinal 





components of induction and field strength in a sample of the ma- 
terial to be tested. The magnetic field strength in the sample can 
be determined be measuring the field strength on its surface. The 
instruments in use (Hall sensors, measuring coils) allow one to 
measure field strength near the surface (and not on surface itself), 
which reduces the accuracy in determination of the relative mag- 
netic permeability. To increase the measurement accuracy, it is 
proposed in this paper that the correction coefficients should be 
determined in the induction range of interest. These coefficients, 
which relate the field strength values near the surface to those on 
the surface, are obtained by numeric calculation of the field distri- 
bution in the sample and near its surface. 5 refs., 7 figs. 


16228 (TRI-89-1) Proceedings of the kaon pds magnet 
design workshop. Otter, A.J.; Strathdee, A. (eds.). TRIUMF, Van- 
couver, BC (Canada). Mar 1989. 183p. (CONF-8810196—: Magnet 
design workshop, Vancouver (Canada), 3-5 Oct 1988). Order Num- 
ber DE94621183. Source: OSTI; NTIS (US Sales Only); INIS. 

These proceedings bring together the papers given at the Mag- 
net Design Workshop (October 3 - 5 ) which was held to kick off 
the Kaon Factory PDS which was officially started on October 1, 
1988. The workshop included sessions on power supplies and 
measurements as well as synchrotron and kicker magnet design. 
The aim of the meetings was to bring together experts who could 
advise us on magnet and power supply techniques which, prior to 
the Kaon era, have not been required at TRIUMF. These include 
fast - cycling cyclotron magnets and their power supplies, and the 
kickers needed to switch the beam from one ring to another or to 
the experimental areas. We also invited participation from industrial 
companies who will be potential magnet suppliers when Kaon Fac- 
tory is funded. It was a pleasure to have representatives from six 
industrial companies amongst the participants. 
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Refer also to citation(s) 14616, 14926, 17243 


16229 (AECL—10782) Mechanical design development of a 
476 MHz RF cavity for the PEP-Il asymmetric B-factory. de- 
Jong, M.S.; Tran-Ngoc, T.; Adams, F.P.; Lipsett, M.G.; Mellors, W. 
Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs. Feb 1993. 55p. DE-AC03-76SF00515. Order 
Number DE94619530. Source: OSTI; NTIS (US Sales Only); INIS. 
This report describes the development of a mechanical design 
for a single-cell 476 MHz room-temperature rf cavity suitable for 
the PEP-Il Asymmetric B-Factory Project at the Stanford Linear Ac- 
celerator Center. The work comprised preparation of a preliminary 
mechanical design of a single-cell 476 MHz rf cavity capable of 
handling 150 kW dissipation in the cavity walls. The results of ex- 
tensive two dimensional and three dimensional heat transfer and 
thermal stress analyses of the cavity structure under high power 
operating conditions are presented, and a mechanical design and 
fabrication scheme is proposed. (Author) 9 refs., 38 figs., 4 tabs. 


16230 (BNL-—60092) Design analysis tor a 100-MeV inverse 
Cerenkov laser accelerator. Fontana, J.R. (California Univ., Santa 
Barbara, CA (United States)); Kimura, W.D.; Steinhauer, L.C.; 
Pogorelsky, |. Brookhaven National Lab., Upton, NY (United 
States); ST! Optronics, Bellevue, WA (United States); California 
Univ., Santa Barbara, CA (United States). [1993]. 4p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH00016 ; ACO06-83ER40128 ; FG03-90ER40545. 
(CONF-930511-517: PAC '98: international particle accelerator 
conference, Washington, DC (United States), 17-20 May 1993). Or- 
der Number DE94009002. Source: OSTI; NTIS; INIS; GPO Dep. 

The analysis of a 100-MeV demonstration experiment based 
upon inverse Cerenkov acceleration (ICA) is presented. This exper- 
iment would use the Accelerator Test Facility (ATF) at Brookhaven 
National Laboratory. With 50-GW of delivered laser peak power 
from the ATF COz laser, our analysis indicates the 65-MeV ATF e- 
beam can be accelerated to >165 MeV using three stages of 
acceleration in ~1 m of total length. The number of electrons ac- 
celerated can be raised to ~10° by prebunching the e-beam using 
an already available device. 
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16231 (BNL-60141) Production and supply of radioiso- 
topes with high-energy particle accelerators current status and 
future directions. Srivastava, S.C.; Mausner, L.F. Brookhaven Na- 
tional Lab., Upton, NY (United States). [1994]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. (CONF-940268—1: 21. Japan conference on radiation 
and radioisotopes, Tokyo (Japan), 2-4 Feb 1994). Order Number 
DE94008704. Source: OSTI; NTIS; INIS; GPO Dep. 

Although the production of radioisotopes in reactors or in low to 
medium energy cyclotrons appears to be relatively well established, 
especially for those isotopes that are routinely used and have a 
commercial market, certain isotopes can either be made only in 
high-energy particle accelerators or their production is more cost 
effective when made this way. These facilities are extremely ex- 
pensive to build and operate, and isotope production is, in general, 
either not cost-effective or is in conflict with their primary mandate 
or missions which involve physics research. |sotope production us- 
ing high-energy accelerators in the US, therefore, has been only 
an intermittent and parasitic activity. However, since a number of 
isotopes produced at higher energies are emerging as being poten- 
tially useful for medical and other applications, there is a renewed 
concern about their availability in a continuous and reliable fashion. 
in the US, in particular, the various aspects of the prediction and 
availability of radioisotopes from high-energy accelerators are 
presently undergoing a detailed scrutiny and review by various sci- 
entific and professional organizations as well as the Government. A 
number of new factors has complicated the supply/demand equa- 
tion. These include considerations of cost versus needs, reliability 
factors, mission orientation, research and educational components, 
and commercial viability. This paper will focus on the present 
status and projected needs of radioisotope production with high- 
energy accelerators in the US, and will compare and examine the 
existing infrastructure in other countries for this purpose. 


16232 (CRN-93-22, pp. 1-20) Present status of the VIVIT- 
RON. Heusch, B. (Strasbourg-1 Univ., 67 (France). Centre de 
Recherches Nucleaires). Strasbourg-1 Univ., 67 (France). Centre 
de Recherches Nucleaires. 1993. (CONF-9305336—: Workshop on 
open problems in heavy ion reaction dynamics at VIVITRON ener- 
gies, Strasbourg (France), 5-7 May 1993). In Proceedings of the 
Workshop on open problems in heavy ion reaction dynamics at 
VIVITRON energies. 697p. Order Number DE94621184. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Test measurement results and their analysis of the VIVITRON 
tandem accelerator are presented. The planning for the generator 
— accelerator transformation, and future prospects are mentioned. 
The document consists of transparencies presented at the work- 
shop, text is missing. (K.A.) 13 figs. 


16233 (GANIL-A-92-01) The next generation control sys- 
tem of GANIL. Luong, T.T.; David, L.; Lecorche, E.; Ulrich, M. 
Grand Accelerateur National d’lons Lourds (GANIL), 14 - Caen 
(France). 1992. 7p. (CONF-911116—: ICALEPCS '91: International 
conference on accelerator and large experimental physics control 
systems, Tsukuba (Japan), 11-15 Nov 1991). Order Number 
DE94619531. Source: OSTI; NTIS (US Sales Only); INIS. 

A short description of the new control system of GANIL is pre- 
sented. it consists of a three layer distributed architecture of a 
VAX6000-410/VMS host computer, a real time control system 
made up of a dual-host VAX3800 and workstation based operator 
consoles, and VME and CAMAC processors at the frontend 
segment, running under the VAXELN operating system, and pro- 
grammable logic controllers for local controls. The basic issues 
with regard to architecture, human interface, information manage- 
ment, etc. are discussed. First implementations and operation 
results are presented. (author) 11 figs. 


16234 (GANIL-A-92-05) A cyclotron as a mass spectrome- 
ter. Bricault, P. (Grand Accelerateur National d’lons Lourds 
(GANIL), 14 - Caen (France)); Auger, G.; Bajard, M.; Baron, E.; Bi- 
bet, D.; Chabert, A.; Ferme, J.; Gaudart, L.; Joubert, J.; Audi, G.; 
Gillibert, A.; Fifield, K. Grand Accelerateur National d’lons Lourds 
(GANIL), 14 - Caen (France). 1992. 5p. (CONF-920741-: 13 inter- 
national conference on cyclotrons and their applications, Vancouver 
(Canada), 6-16 Jul 1992). Order Number DE94621185. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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Taking advantage of the system of coupled cyclotrons at GANIL, 
a method has been developed for mass measurements with a cy- 
clotron. The secondary nuclei are produced in a target located 
between the two separated sector cyclotrons by the interaction of a 
beam coming from the first cyclotron. They are subsequently accel- 
erated in the second cyclotron. The prior tuning of this cyclotron for 
those very low intensity is accomplished using a beam having the 
same Q/A ratio at the right velocity. For fine tuning, a probe inside 
one sector of the cyclotron has been developed. This new probe is 
described and first results are presented. (author) 7 refs., 4 figs. 


16235 (GANIL-A-92-07) GANIL status report. Bajard, M. 
GANIL Group. Grand Accelerateur National d’lons Lourds (GANIL), 
14 - Caen (France). 1992. 5p. (CONF-920741-: 13 international 
conference on cyclotrons and their applications, Vancouver 
(Canada), 6-16 Jul 1992). Order Number DE94621186. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Following the OAE (augmentation of energy) modification and 
the installation of the SME (medium energy facility) the accelerator 
has been operating for three years with the new ECR source 
(CAPRICE IIB at 10GHz). Results obtained with new beams, 
metallic beams and the first tests with the new injector system us- 
ing an ECR source installed on a 100 kV platform are given. 
(author) 9 refs., 4 figs., 4 tabs 


16236 (GANIL-A-93-07) The new accelerator control sys- 
tem of GANIL. Luong, T.T. (and others); David, L.; Duneau, P.; 
Saint Jores, P. De; Lecorche, E.; Lemaitre, E.; Lermine, P.; Loy- 
ant, J.M.; Maugeais, C.; Regnault, F. Grand Accelerateur National 
d’lons Lourds (GANIL), 14 - Caen (France). 1993. 7p. (CONF- 
931023-: ICALEPCS'’93: International conference on accelerators 
and large experimental physics control systems, Berlin (Germany), 
18-22 Oct 1993). Order Number DE94623607. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The new computer control system is conducting the heavy ion 
accelerator GANIL from the beginning of 1993 and has reached a 
state of routine operation. It was carried out to supersede the ob- 
solete initial system and to cope with the harsh experimental 
conditions required by the very high intensity beams envisioned for 
the next future. Hardware and software implementations, as well 
as human interface, are presented. Emphasis is placed on the 
three-layer distributed architecture adopted. An ETHERNET local 
area network (LAN) links the basic components: a VAX/VMS clus- 
ter, XWINDOWS interfaced operator consoles, VAXELN driven 
CAMAC crate controllers and programmable logic controllers for 
front end controls. Also data management with the INGRES 
relational database management system (RDBMS), as well as op- 
erating software written in ADA language, are described. First 
experience with the new control system is reported. Finally, trend 
considerations are addressed. (author) 8 refs., 6 figs. 


16237 (GANIL-SAIF-93-01) Industrial applications at 
GANIL. Delagrange, H. Grand Accelerateur National d’lons Lourds 
(GANIL), 14 - Caen (France). 1993. 18p. (CONF-9305314-: 2. 
two-arm photon spectrometer (TAPS) workshop, Guardamar 
(Spain), 31 May - 5 jun 1993). Order Number DE94621187. 
Source: OSTI; NTIS (US Sales Only); INIS. 

After a first round of industrial applications using heavy ion 
beams, GANIL has refocused these activities along the lines 
defined by a strategy and market study. Heavy ion industrial appli- 
cations take their roots in the physical effects of the interactions 
occurring between heavy ion projectiles and matter. Specific equip- 
ments operated by GANIL or CIRIL allow users to take benefit 
from these effects. By heavy ion irradiation, industrial companies 
qualify radiation hardened electronic components and sensitize 
plastic films to produce ‘nuclear track’ membranes. Research and 
development programs with laboratories of the public sector, focus 
on heavy ion lithography dedicated to large area luminescent flat 
screens with field emitter microtips and on tribology with radioac- 
tive implanted ions. Even sometimes facing difficulties to fill the 
gap between industry and research, GANIL is eager to promote 
heavy ion beam technologies. (author) 36 refs., 6 figs., 5 tabs. 


16238 (KFTI-93-) Lasers for charged particle acceleration 
by surface waves.: Reviews. Povrozin, A.|.; Papkovich, V.G.; 
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Khizhnyak, N.A. AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko- 
Tekhnicheskij Inst. 1993. 35p. (in Russian). Order Number 
DE94622486. Source: OSTI; NTIS (US Sales Only); INIS. 

The particularities of accelerating systems with laser induction of 
surface electromagnetic waves (LEW) and large intensity of electric 
field require a special laser type. On the base of analytical review 
of existing lasers, the possibilities of a choice of laser type which 
satisfies the requirements for providing preliminary experiments in 
the field of laser acceleration and for development working acceler- 
ating LEW systems are demonstrated. (author). 57 refs., 4 figs. 


16239 (KlYal-93-25) Systems for automatic diagnostics 
and protection of accelerators. Sakhno, V.|. AN Ukrainskoj SSR, 
Kiev (Ukraine). Inst. Yadernykh Issledovanij. 1993. 11p. (In Rus- 
sian). Order Number DE94622487. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The results of investigation and development of automatic sys- 
tems for diagnostics and protection of technological equipment in 
modern accelerators are represented. Requirements to the facilities 
of this type and to their most important elements are analysed. A 
multi-channel automatic system of technical diagnostics and pro- 
tection which includes more than 2000 parameters was elaborated 
for the cyclotron of the Institute for Nuclear Research. (author). 2 
refs., 3 figs. 


16240 (LAL-RT-93-07) Contributions to the PAC confer- 
ence. Paris-11 Univ., 91 - Orsay (France). Lab. de |’'Accelerateur 
Lineaire. Jun 1993. 19p. (CONF-930511-: PAC '93: international 
particle accelerator conference, Washington, DC (United States), 
17-20 May 1993). Order Number DE94619532. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Five contributions by authors from the Laboratoire d’Accelerateur 
Lineaire, Orsay, to the 1993 Particle Accelerator Conference in 
Washington, DC, USA, are presented in full text. All papers were 
indexed and abstracted individually for the INIS database. (R.P.). 


16241 (LAL-RT~93-07, pp. 9-11) Demi-disk travelling wave 
accelerating structure. Gao, J. (Paris-11 Univ., 91 - Orsay 
(France). Lab. de l’'Accelerateur Lineaire). Paris-11 Univ., 91 - 
Orsay (France). Lab. de l’'Accelerateur Lineaire. Jun 1993. (CONF- 
930511—: PAC ’93: international particle accelerator conference, 
Washington, DC (United States), 17-20 May 1993). In Contribu- 
tions to the PAC conference. 19p. Order Number DE94619532. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The dark current in a normal disk-loaded accelerating structure is 
one of the main obstacles which limit the accelerating gradient go- 
ing higher. A demi-disk accelerating structure is proposed in order 
to reduce the dark current. Its transverse rf focusing forces can re- 
duce the effects of wakefields on the beam’s emittance growth 
which is preferable in future linear colliders. A 3D program PRIAM 
was used to calculate the field distributions and the dispersion 
curves of this structure. Estimations of the trajectories of the field 
emission electrons were made. (author) 8 refs.; 7 figs. 


16242 (LAL-RT-93-13) Planned e+e factories. Le Duff, J. 
Paris-11 Univ., 91 - Orsay (France). Lab. de |'Accelerateur Lin- 
eaire. Sep 1993. 19p. (CONF-9305126-: International seminar on 
future prospects in high-energy physics, Hamburg (Germany), 3 
May 1993 - 7 may 1997). Order Number DE94621188. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Various Beauty and Tau-Charm factories and projects are re- 
viewed. Different machines (TRISTAN Il, PEP li, CESR-B, the 
Dubna project and the European project) are compared and their 
design and parameters are described. (K.A.) 34 refs., 2 figs., 2 
tabs. 


16243 (TRI-89-1, pp. 2-10) The TRIUMF kaon factory accel- 
erators. Craddock, M.K. (British Columbia Univ., Vancouver, BC 
(Canada). Dept. of Physics). TRIUMF, Vancouver, BC (Canada). 
Mar 1989. (CONF-8810196—: Magnet design workshop, Vancouver 
(Canada), 3-5 Oct 1988). In Proceedings of the kaon pds magnet 
design workshop. 183p. Order Number DE94621183. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The TRIUMF KAON Factory proposal has made considerable 
progress on both technical and political fronts over the last year. 
For the main rings a racetrack-shaped lattice has now been 





adopted in conjunction with a three-element slow extraction system 
in an effort to reduce losses to the 0.1% level. Hardware studies 
have continued on both magnet power supplies and on rf cavities - 
the latter work gaining an extra dimension from a recently instituted 
formal collaboration with LAMPF. The H~ extraction system for the 
cyclotron has been tested successfully with 66 uA pulsed and 10 
pA average beams. On the political side, British Columbia has 
agreed to fund the buildings and tunnels (Cdn $87M) and is con- 
tributing jointly with the Canadian federal government to an $11 
million pre-construction R and D study over the next 15 months. 
This will allow construction of prototypes of magnets, power sup- 
plies, kickers, rf cavities, ceramic beam pipes, targets and controls. 
It will also permit economic and environmental impact studies and 
formal consultations abroad. These will follow up on the exploratory 
talks last year, when it was found that a number of countries would 
consider making significant contributions to the cost. These steps 
would pave the way for project approval in mid-1990. 


4302 Beam Dynamics, Field Calculations, and lon 
Optics 


Refer also to citation(s) 16189, 16269, 16315, 16316, 16371, 16417 


16244 (BNL-49009) A tool for model based diagnostics of 
the AGS Booster. Luccio, A. Brookhaven National Lab., Upton, 
NY (United States). [1993]. 7p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-931254-6: Orbit correction and analysis in circular acceler- 
ators workshop, Upton, NY (United States), 1-3 Dec 1993). Order 
Number DE94008775. Source: OSTI; NTIS; INIS; GPO Dep. 

A model-based algorithmic tool was developed to search for lat- 
tice errors by a systematic analysis of orbit data in the AGS 
Booster synchrotron. The algorithm employs transfer matrices cal- 
culated with MAD between points in the ring. Iterative model fitting 
of the data allows one to find and eventually correct magnet dis- 
placements and angles or field errors. The tool, implemented on a 
HP-Apolio workstation system, has proved very general and of im- 
mediate physical interpretation. 


16245 (BNL-49656) RHIC chromatic correction system. Tr- 
bojevic, D.; Wei, J.; Tepikian, S.; Peggs, S.; Dell, F.; Satogata, T. 
Brookhaven National Lab., Upton, NY (United States). [1993]. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-931254—4: Orbit correction 
and analysis in circular accelerators workshop, Upton, NY (United 
States), 1-3 Dec 1993). Order Number DE94008532. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The chromaticity correction system, including the nonlinear cor- 
rection, for the Relativistic Heavy lon Collider (RHIC) is presented. 
Expected multipoles in the superconducting magnets have shown 
that the octupole and decapole might be large enough to reduce 
the momentum aperture and introduce undesirable nonlinear chro- 
matic behavior of the machine. Simulations of these conditions 
have been performed with the accelerator physics tracking code 
TEAPOT. The chromatic dependence curves were obtained by the 
least square fitting. A correction to the first and the second order 
terms were applied by using two sextupole and two octupole cir- 
cuits. The decapole correction system has been applied to correct 
for the third order dependence on momentum. The long term track- 
ing studies at injection did not include the decapole correction. The 
studies showed that the octupole correction system significantly im- 
proves the dynamical aperture at the injection. The decapole 
system would not be necessary at commissioning of the machine 
but the correction magnets will be available. At the top energy, as 
to be expected, the low beta quadrupoles are the dominant source 
of the nonlinear momentum dependence. 


16246 (BNL-49657) Decoupling correction system in RHIC. 
Trbojevic, D.; Tepikian, S.; Peggs, S. Brookhaven National Lab., 
Upton, NY (United States). [1993]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-931254-5: Orbit correction and analysis in circular acceler- 
ators workshop, Upton, NY (United States), 1-3 Dec 1993). Order 
Number DE94008534. Source: OSTI; NTIS; INIS; GPO Dep. 
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A global linear decoupling in the Relativistic Heavy lon Collider 
(RHIC) is going to be performed with the three families of skew 
quadrupoles. The operating horizontal and vertical betatron tunes 
in the RHIC will be separated by one unit v,=28.19 and vy=29.18. 
The linear coupling is corrected by minimizing the tune splitting Dn- 
the off diagonal matrix m. The skew quadrupole correction system 
is located close to the each of the six interaction regions. A detail 
study of the system is presented by the use of the TEAPOT accel- 
erator physics code. 


16247 (BNL-60019) Beam scraping efficiency in the 5 MW 
spallation neutron source. Stevens, A.J. Brookhaven National 
Lab., Upton, NY (United States). Dec 1993. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH00016. Order Number DE94009085. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Numerical calculations have been performed to evaluate the per- 
formance of a simple beam scraping system in the lattice of a 
rapid cycling (830 Hz) proton accelerator designed to be a high in- 
tensity spallation neutron source. The assumption has been made 
that beam loss will be dominated by rf capture inefficiency at injec- 
tion (600 MeV kinetic) which is simulated as described below. 
Comparison is made with a “sample calculation” intended to illus- 
trate betatron (beam halo) scraping at full energy which was 
assumed to be 3 GeV. The parameters of the lattice are those of 
the design as of April, 1993. The results described here are re- 
stricted to a geometry wherein the primary scraper is treated as an 
aperture in the X (horizontal) coordinate. Evaluation of the efficacy 
of two dimensional scrapers, or scraping systems which employ 
magnetic fields remain as topics for further study. The purpose of 
this study was to determine to what extent beam losses can be 
confined to a local region of the proposed lattice. The remainder of 
this note describes the general methodology employed, the rf cap- 
ture beam loss simulation, and the beam halo growth “sample 
calculation”. Section V briefly summarizes the results of this study. 


16248 (BNL-60046) Harmonic analysis of the AGS Booster 
imperfection. Shoji, Y.; Gardner, C. Brookhaven National Lab., 
Upton, NY (United States). [1993]. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-931254—2: Orbit correction and analysis in circular acceler- 
ators workshop, Upton, NY (United States), 1-3 Dec 1993). Order 
Number DE94008083. Source: OSTI; NTIS; INIS; GPO Dep. 

The harmonic content of magnetic field imperfections in the AGS 
Booster has been determined through careful measurements of the 
required field corrections of transverse resonances. An analysis of 
the required correction yielded amplitude and phase information 
which points to possible sources of imperfections. Dipole and 
quadrupole imperfections, which are proportional to the field of 
bending magnets (B), are mainly driven by any misalignment of the 
magnets. Quadrupole and sextupole imperfections, which are pro- 
portional to dB/dt, are driven by imperfections of the eddy-current 
correction system. The observations also suggest the presence of 
a remnant field. 


16249 (BNL-60071) H- injection simulation for a 5 MW 
spallation neutron source. Blumberg, L.N. Brookhaven National 
Lab., Upton, NY (United States). Feb 1994. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. (CONF-9404122-1: American Physical Society 
conference, Washington, DC (United States), 18-22 Apr 1994). Or- 
der Number DE94009003. Source: OSTI; NTIS; INIS; GPO Dep. 
BNL has conducted a study of a ‘green field’ pulsed Spallation 
Neutron Source with a design objective of 5 MW of average proton 
beam power on a heavy element production target. The authors 
propose H~ injection from a 600-MeV CCL linac into a pair of rapid 
(30 Hz) cycling synchrotrons with final energy 3.6-GeV and total 
output current of 1.394 mA. With a total throughput of 8.7 10'° p/s 
from the two 3.6-GeV rings, it is important that losses - particularly 
distributed loss around the rings - be minimized both for reasons of 
shielding requirements and activation of components. A reasonable 
limit for fractional distributed losses is <10~*. A major source of 
such losses would be scattering of the incident H~ beam and sub- 
sequent multiple traversals of the stripped proteins out of the ring 
acceptance ellipses by multiple coulomb (MCS) and nuclear elastic 
scattering (NES). Indeed, Yamane, et al. have made an estimate of 
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these losses for the Japanese Hadron Facility at 1-GeV incident H~ 
energy through a 250 yg/cm* C"® stripper foil and obtain scattering 
losses of 5.4 10-4. Such losses could be higher for the 600-MeV 
H- injection contemplated here. The authors, therefore, did a de- 
tailed Monte-Carlo simulation of muliturn injection through a carbon 
stripper foil to obtain quantitative loss estimates. The authors find 
that under optimal conditions with a rapidly (exponentially) collaps- 
ing orbit bump of the ring horizontal (x) and vertical (z) acceptance 
ellipse through a 300 yg/cm? ‘postage stamp’ (10mm x 10mm) C12 
foil and with 300 turn injection of an H~ beam tracking the ellipse 
axis y’ = —(a/B)y, the scattering losses out of an Ax,.z = 4007 mm- 
mrad acceptance ellipse with 50% filling is only (2.9+.3)10-5. 


16250 (BNL—60214) Tune modulation due to synchrotron 
oscillations and chromaticity, and the dynamic aperture. 
Parzen, G. Brookhaven National Lab., Upton, NY (United States). 
1 Mar 1994. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. (AD/RHIC—128). Order 
Number DE94009935. Source: OSTI; NTIS; INIS; GPO Dep. 

A tracking study was done of the effects of a tune modulation, 
due to synchrotron oscillations and the tune dependence on mo- 
mentum (chromaticity), on the dynamic aperture. The studies were 
done using several RHIC lattices and tracking runs of about 1 x 
10® turns. The dynamic aperture was found to decrease roughly 
linearly with the amplitude of the tune modulation and may be rep- 
resented by A = A,(l-10 Av) where A, is the dynamic aperture for 
Av = 0, and Av is the tune modulation amplitude. In Eq. (1), the 
range of Av is such that lower order non-linear resonances, like the 
1/3 and 1/4 resonance axe not crossed because of the tune modu- 
lation. Three different cases were studied, corresponding to RHIC 
lattices with different 6*, and with different synchrotron oscillation 
amplitudes. In each case, the tune modulation amplitude was var- 
ied by changing the chromaticity. In each case, roughly the same 
result, Eq. (1), was found. The result found here for the effect of a 
tune modulation due to chromaticity may be compared with the re- 
sult found for the effect of a tune modulation due to a gradient 
ripple in the quadrupoles, which was A = Ao(42 Av). The effect cf 
a Av due to a gradient ripple appears to be about 4 times stronger 
than the effect of a Av due to chromaticity and synchrotron oscilla- 
tions. 


16251 (GANIL-A-92-06) Cyclotron tuning as a rebuncher. 
Bibet, D.; Moscatello, M.H. Grand Accelerateur National d’lons 
Lourds (GANIL), 14 - Caen (France). 1992. 5p. (CONF-920741-: 
13 international conference on cyclotrons and their applications, 
Vancouver (Canada), 6-16 Jul 1992). Order Number DE94621194. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A new method is being developed at GANIL to reduce the length 
of the beam bunches. It consists in tuning a SSC as a rebuncher 
by increasing the magnetic field over the last accelerated turns. 
This method has been applied on the SSC2 to reduce the time 
length of the bunches delivered to the experimental room. Encour- 
aging results have led to apply the same method on the first SSC 
in order to reduce the phase extension of the beam injected in the 
second SSC and subsequently minimize energy spread of the 
ejected beam. Procedure is described and results presented. (au- 
thor) 2 refs., 11 figs. 


16252 (JINR-R-9-93-402) Optimization of electromagnet for 
isochronous cyclotron U-120K. Alenitskij, Yu.G.; Morozov, N.A.; 
Chesnov, A.F. Joint inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Nuclear Problems. 1993. 8p. (in Russian). Or- 
der Number DE94622490. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The U-120K accelerator project is a modification of the 
isochronous cyclotron U-120M with the magnet system based on a 
lll-shaped electromagnet (dRn.=120 cm). The paper reports the re- 
sults of calculation aimed at optimization of the electromagnet core 
and excitation coil, which allows the power consumption of the ac- 
celerator electromagnet system to be reduced by 50-60%. With the 
maximum use of the U-120M design documentation, the power 
consumption of the U-120K cyclotron magnet system is shown to 
be 50-60 kw. 3 refs; 13 figs.; 1 tab. 
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16253 (Jue+-2754) Working out of analytic connections for 
the description of polarized particle beams and their applica- 
tion to the cooler synchrotron COSY. Jessenberger, R. 
Forschungszentrum Juelich GmbH (Germany). Inst. fuer Kern- 
physik; Bonn Univ. (Germany). Apr 1993. 128p. Order Number 
DE94756490. Source: OSTI; NTIS (US Sales Only); INIS. 

Experimental data from nuclear physics experiments show the 
need for polarized particle beams. But the conservation of polariza- 
tion in accelerators is a delicate and extraordinary topic. Only few 
accelerators in the world can accelerate polarized particle beams. 
During acceleration spin resonances have to be crossed. This res- 
onance crossing will led to undesired polarization losses. There 
have been developed different sceems to avoid these losses. In 
the Cooler Synchrotron COSY it is intended to accelerate polarized 
proton beams. Therefore it is quite urgent to find out the best 
sceems for polarization conservation in COSY. For intrinsic 
resonances the tunejump method is appropriate for COSY. For im- 
perfection resonances different sceems of closed orbit correction 
and a partial snake consept using the electron cooler of COSY are 
discussed. Besides this it is proved that the electron cooler is 
acting like a type Il partial snake. It is found that synchrotron oscil- 
lations in COSY will lead to deviations in the asymptotic behaviour 
of polarization compared to the linear resonance crossing. Linear 
resonance crossing can be described by the well known Froissart- 
Stora formula. To take into account spintune and betatrontune 
modulation due to synchrotron oscillations there is developped an 
expansion to the Frossart-Stora formula. This expansion allows es- 
timations for polarization losses where synchrotron sidebands have 
to be taken into account in COSY. For the electron synchrotron 
ELSA in the University of Bonn it is also intended to accelerate po- 
larized particles. The problems with spin resonance crossing in 
ELSA are quite similar to those in COSY. Different sceems for po- 
larization conservation are discussed for ELSA. In a theoretical part 
a new coordinate system especially usefull for accelerators is 
developed. In this ansatz the magnetic field itself defines the coor- 
dinate system. 


16254 (KFTI-93-4) Equilibrium of strong current electron 
beams in cyclic systems. Dolgopolov, V.V.; Kirichenko, Yu.V.; 
Leleko, Ya.F.; Romanov, S.S.; Tkach, Yu.V. AN Ukrainskoj SSR, 
Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 1993. 8p. (in Rus- 
sian). Order Number DE94622491. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The equilibrium of strong current electron beams in cyclic sys- 
tems of modified betatron and stellatron type is being investigated. 
Electron trajectories, conditions of beam confinement, distribution 
of electron density in beam are found. The advantage of stellatron 
comparing with modified betatron at confinement of strongly rela- 
tivistic non-compensated beam is shown. (author). 7 refs., 1 figs. 


16255 (KFTI-93-7) Long-wave oscillations of non- 
compensated strong current electron beams. Dolgopolov, V.V.; 
Kirichenko, Yu.V.; Romanov, S.S.; Tkach, Yu.V. AN Ukrainskoj 
SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 1993. 7p. (In 
Russian). Order Number DE94622492. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Long-wave oscillations of non-compensated electron beams in 
stellarators and modified betatrons are studied. Dispersion equa- 
tions are obtained. It is shown that the ‘negative mass’ instability is 
a pure non-linear effect which can appear at small deviations of 
beam parameters from balance values. Conditions preventing the 
development of ‘negative mass’ instability at large (finite) beam dis- 
turbances are found. It is shown that the ‘negative mass’ instability 
in modified betatron is possible at large disturbances. (author). 7 
refs., 1 figs. 


16256 (KFTI-93-8) Transversal oscillations of strong cur- 
rent non-compensated narrow electron beams in stellarators. 
Dolgopolov, V.V.; Kirichenko, Yu.V.; Romanov, S.S.; Tkach, Yu.V. 
AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 
1993. 5p. (In Russian). Order Number DE94622493. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Transversal oscillations of strong current non-compensated elec- 
tron beams in two-turn stellarators are investigated. Oscillation 
frequencies and increments as well as conditions of beam stability 





with regard to the excitation of these oscillations are found. (au- 
thor). 5 refs. 


16257 (LAL-RT—92-12) The Orsay spot size monitor for the 
final focus test beam. Buon, J.; Delcourt, B.; Jeanjean, J.; Le 
Diberder, F.; Lepeltier, V.; Puzo, P. Paris-11 Univ., 91 - Orsay 
(France). Lab. de l’Accelerateur Lineaire. Sep 1992. 4p. (CONF- 
920706—: International conference on high energy accelerators, 
Hamburg (Germany), 20-24 Jul 1992). Order Number 
DE94621195. Source: OSTI; NTIS (US Sales Only); INIS. 

A beam size monitor of a new type is in construction at Orsay to 
measure the beam dimensions at the focal point of the Final Focus 
Test Beam at SLAC. The goal is to measure a spot size of about 
one micron horizontally that can be vertically decreased down to 
60 nm r.m.s. in a flat beam operation. The principle of the mea- 
surement is based on the transverse kick given to ions by the 
space charge field of the electron beam. Eight microchannel plate 
detectors (MCPs) are used for the measurement. The design and 
testing of this monitor is described. (K.A.) 5 refs., 9 figs. 


16258 (LAL-RT—93-07, pp. 5-7) Fundamental mode detuned 
travelling wave accelerating structure. Gao, J. (Paris-11 Univ., 
91 - Orsay (France). Lab. de l’Accelerateur Lineaire). Paris-11 
Univ., 91 - Orsay (France). Lab. de l’Accelerateur Lineaire. Jun 
1993. (CONF-930511—: PAC '93: international particle accelerator 
conference, Washington, DC (United States), 17-20 May 1993). In 
Contributions to the PAC conference. 19p. Order Number 
DE94619532. Source: OSTI; NTIS (US Sales Only); INIS. 

Detuning method for the suppression of the long range wake- 
fields in a linear accelerator structure has been investigated 
theoretically. A novel travelling wave accelerating structure with its 
accelerating field phase velocity oscillating around the velocity of 
light along the structure has been proposed in order to suppress 
the long range longitudinal accelerating mode wakefield. By detun- 
ing also the frequencies of the deflecting modes, the longitudinal 
and transverse long range wakefields can be suppressed at the 
same time, which is preferable when a train of bunches is to be 
accelerated. (author) 6 refs.; 5 figs. 


16259 (LAL-RT-93-07, pp. 15-17) A versatile lattice for a 
tau-charm factory that includes a monochromatization scheme 
(low-emittance) and a standard scheme (high-emittance). Faus- 
Golfe, A. (Paris-11 Univ., 91 - Orsay (France). Lab. de 
l'Accelerateur Lineaire); Le Duff, J. Paris-11 Univ., 91 - Orsay 
(France). Lab. de lAccelerateur Lineaire. Jun 1993. (CONF- 
930511-: PAC ’93: international particle accelerator conference, 
Washington, DC (United States), 17-20 May 1993). In Contribu- 
tions to the PAC conference. 19p. Order Number DE94619532. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A versatile lattice for a tau-charm factory working at 4 GeV cen- 
ter of mass energy with 10°° cm-*s—' luminosity is considered. 
The main goal of this study is the possibility to use easily the same 
lattice for either monochromatization (low-emittance) scheme or 
standard (high-emittance) scheme. This monochromatization 
scheme permits to reduce the spread of collision energies at the 
interaction point to the level of 0.1 MeV. A low-emittance arc (10-8 
m rad) is presented, typical from synchrotron radiation lattices, and 
the passage from low-emittance to high-emittance (10—” m rad) is 
obtained by detuning of the low-emittance arc. (author) 6 refs.; 4 
figs.; 1 tab. 


16260 (LBL-35258) User’s guide for ABCI Version 8.8 (az- 
imuthal beam cavity interaction). Chin, Yong Ho. Lawrence 
Berkeley Lab., CA (United States). Feb 1994. 73p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098. (CERN-SL-94-02). Order Number DE94009638. 
Source: OSTI; NTIS; INIS; GPO Dep. 

ABCI is a computer program which solves the Maxwell equations 
directly in the time domain when a bunched beam goes through an 
axi-symmetric structure on or off axis. An arbitrary charge distribu- 
tion can be defined by the user (default=Gaussian). This document 
is meant to be a comprehensive user’s guide to describe all fea- 
tures of ABC! version 8.8, including also all additions since the 
release of the guide for version 6.2. The main advances lie in its 
higher speed of execution, and improved capabilities of Fourier 
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transformations. The impedance and the frequency spectrum of de- 
posited energy can be calculated and plotted from the Fourier 
transforms of the wake potentials. The “data windowing” technique 
can be applied to wake potentials in order to reduce the undesir- 
able spectral leak-age effect. A number of window functions can be 
chosen by the user. Numerical values of wake potentials as well as 
the Fourier transform results can be saved on separate files which 
can be used directly for other programs. In addition to these addi- 
tions to the program, a criterion was derived for the numerical 
stability of the time iteration valid for the case where the longitudinal 
mesh size is larger than the radial one. If the time step is not fine 
enough to satisfy this criterion, a warning message will be issued 
and an appropriate value suggested. A second criterion was found 
to be required to guarantee the accuracy of the computed wake 
potentials for structures with (long) tapers. ABCI now also permits 
a structure with “islands,” i.e. areas detached from the main body. 
An option was added to plot either electric field or total current 
lines at subsequent time steps for the monopole (m=0) case. ABC] 
is available as a source code in the CERN IBM VM/CMS system. 


16261 (SLAC-PUB-6442) Calibration of the x-ray ring 
quadrupoles, BPMs, and orbit correctors using the measured 
orbit response matrix. Safranek, J. (Brookhaven National Lab., 
Upton, NY (United States)); Lee, M. Stanford Linear Accelerator 
Center, Menlo Park, CA (United States). Feb 1994. 5p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00515. (CONF-931254-7: Orbit correction and analysis in 
circular accelerators workshop, Upton, NY (United States), 1-3 Dec 
1993). Order Number DE94009029. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The quadrupole strengths, beam position monitor (BPM) gains, 
and orbit correction magnet strengths were adjusted in a computer 
model of the NSLS X-Ray ring in order to best fit the model orbit 
response matrix to the measured matrix. The model matrix was fit 
tot the 4320 data points in the measured matrix with an rms differ- 
ence of only 2 to 3 microns, which is due primarily to noise in the 
BPM measurements. The strengths of the 56 __ individual 
quadrupoles in the X-Ray ring were determined to an accuracy of 
about 0.2%. The BPM and orbit corrector calibrations were also 
accurately determined. A through analysis of both random and sys- 
tematic errors is included. 


16262 (SSCL-MAN-0030) SYNCH: A program for design 
and analysis of synchrotrons and beamlines — user’s guide. 
Garren, A.A.; Kenney, A.S.; Courant, E.D.; Russell, A.D.; Syphers, 
M.J. Brookhaven National Lab., Upton, NY (United States). 1993. 
272p. Sponsored by USDOE, Washington, DC (United States) 
DOE Contract AC02-76CH00016. (BNL-49925). Order Number 
DE94008527. Source: OSTI; NTIS; INIS; GPO Dep. 

SYNCH is a computer program for use in the design and analy- 
sis of synchrotrons, storage rings, and beamlines. It has a large 
repertoire of commands that can be accessed in a flexible way. 
The input statements and the results of the calculations they in- 
voke are saved in an internal database so that this information 
may be shared by other statements. SYNCH is the first accelerator 
program to organize its input in the form of a language. The state- 
ments, which resemble sentences, provide a natural way of 
describing lattices and invoking relevant calculations. The organiza- 
tion of the program is modular, so that it has been possible to 
expand its capabilities progressively. 
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Refer also to citation(s) 14924, 14926, 14929, 16236, 16237, 
16243, 16245, 16246, 16248, 16249, 16257, 16372, 16380, 16744, 
16771, 17028, 17220, 17243, 17244, 17592, 17666, 17667, 17670, 
17671 


16263 (ANL/APS/PP-65102) A soft x-ray undulator for the 
US beamline at NSLS. Viccaro, P.J.; Shenoy, G.K.; Kim, S.H.; 
Bader, S.D. Argonne National Lab., iL (United States). Oct 1988. 
14p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE94009730. Source: 
OSTI; NTIS; GPO Dep. 
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The magnetic structure and spectral properties of a 7.5-cm, 30- 
period hybrid undulator are described. The device will be installed 
at the U5 port of the VUV storage ring at Brookhaven National 
Laboratory and will be a tunable source of very high brilliance soft 
x-ray radiation over the range of 13 from approximately 150 eV. 


16264 (BNL-60088) 10-GW CO. laser system at the 
Brookhaven Accelerator Test Facility. Pogorelsky, |. (and oth- 
ers); Fischer, J.; Fisher, A.S. Brookhaven National Lab., Upton, NY 
(United States); ST|l Optronics, Bellevue, WA (United States). 
[1993]. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016 AC06-83ER40128. 
(CONF-931237-8: LASERS ‘93: international conference on lasers 
and applications, Lake Tahoe, NV (United States), 6-10 Dec 1993). 
Order Number DE94009001. Source: OSTI; NTIS; INIS; GPO Dep. 
Design and performance of a high peak-power CO, laser system 
to produce subnanosecond IR pulses for electron acceleration ex- 
periment are presented. We discuss theoretical aspects of the 
picosecond laser pulse propagation in a molecular amplifier and a 
design approach towards compact Terawatt COz laser systems. 


16265 (CONF-930511-516) Photonic Band Gap resonators 
for high energy accelerators. Schultz, S. (California Univ., San 
Diego, La Jolla, CA (United States). Dept. of Physics); Smith, D.R.; 
Kroll, N. California Univ., San Diego, La Jolla, CA (United States); 
Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). [1993]. 5p. Sponsored by USDOE, Washington, DC (United 
States);National Science Foundation, Washington, DC (United 
States). DOE Contract FG03-93ER40793 AC03-76SF00515. 
DMR-93-02913. From PAC '93: international particle accelerator 
conference; Washington, DC (United States); 17-20 May 1993. Or- 
der Number DE94008454. Source: OSTI; NTIS; INIS; GPO Dep. 

We have proposed that a new type of microwave resonator, 
based on Photonic Band Gap (PBG) structures, may be particularly 
useful for high energy accelerators. We provide an explanation of 
the PBG concept and present data which illustrate some of the 
special properties associated with such structures. Further evalua- 
tion of the utility of PBG resonators requires laboratory testing of 
model structures at cryogenic temperatures, and at high fields. We 
provide a brief discussion of our test program, which is currently in 
progress. 


16266 (CRN-93-22, pp. 123-137) VIVITRON - Electronic and 
data acquisition system. Beck, F.A. (Strasbourg-1 Univ., 67 
(France). Centre de Recherches Nucleaires). Strasbourg-1 Univ., 
67 (France). Centre de Recherches Nucleaires. 1993. (CONF- 
9305336—-: Workshop on open problems in heavy ion reaction 
dynamics at VIVITRON energies, Strasbourg (France), 5-7 May 
1993). In Proceedings of the Workshop on open problems in heavy 
ion reaction dynamics at VIVITRON energies. 697p. Order Num- 
ber DE94621184. Source: OSTI; NTIS (US Sales Only); INIS. 

The data acquisition and the control systems at the VIVITRON 
tandem accelerator are presented. Integrated electronics and the 
software system are also described. The document consists of 
drawings, tables and photos (transparencies) presented at the 
workshop, text is missing. (K.A.) 14 figs. 


16267 


(DOE/ER/40150-263) Survey techniques developed 
to align stacked beamlines at CEBAF. Curtis, C.J. (Continuous 
Electron Beam Accelerator Facility, Newport News, VA (United 
States)); Oren, W.; Tremblay, K.J. Southeastern Universities Re- 
search Association, Inc., Newport News, VA (United States). 
Continuous Electron Beam Accelerator Facility. [1994]. 11p. Spon- 


sored by USDOE, Washington, DC (United States). DOE 
Contract AC05-84ER40150. (CEBAF-PR-94-002). Order Number 
DE94010018. Source: OSTI; NTIS; INIS; GPO Dep. 

The Continuous Electron Beam Accelerator Facility (CEBAF) in 
Newport News, Virginia is a new accelerator designed to produce 4 
GeV 200 micro-amp continuous wave beams for nuclear physics 
research. It consists of two superconducting linacs each accelerat- 
ing electrons by 400 MeV and linked by arcs allowing five pass 
recirculation. These linacs form the straight sections in a racetrack 
shaped accelerator contained in over 1.3 km of tunnel. The beam 
lines will consist of 42 superconducting accelerating cryomodules 
(in the linacs only), over 400 dipoles, 650 quadrupoles, and 100 
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sextupoles, most of the which are concentrated in the two arc sec- 
tions of the machine. It is here that the single beam fine from the 
linacs is split into five beams of offering energy and transported to 
the opposite linac where it is recombined into a single beam to 
again pass through a linac and receive additional acceleration. 
These recirculation arcs are designed to maintain beam quality 
through a lattice which is achromatic, isochronous and whose 
length is equal to a multiple number of RF wavelengths. The short 
term relative alignment tolerances coupled with the beam fine de- 
sign reflect the beam quality issues while absolute positioning 
determines the range of adjustment needed to match the RF 
phase in the linac segments. The alignment techniques which use 
a monumented control network as a reference, are designed to 
position stacked magnets and their support systems to these toler- 
ances. Specialized procedures were tailored from existing 
hardware and software systems to address each phase or step of 
the alignment process. This allowed a relatively rapid expansion of 
alignment services at a new laboratory where surveying support 
was not seriously addressed until more then one third of the enclo- 
sure had been built. 


16268 (DOE/ER/40150-265) Multipass beam position, pro- 
file, and polarization measurements using intense photon 
target. Karabekov, |.P. (Continuous Electron Beam Accelerator Fa- 
cility, Newport News, VA (United States)); Neil, G.R.; Karabekian, 
S.; Musakhanian, V. Southeastern Universities Research Associa- 
tion, Inc., Newport News, VA (United States). Continuous Electron 
Beam Accelerator Facility. May 1994. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-84ER40150. 
(CEBAF-PR-94-004). Order Number DE94010020. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The Compton scattering of a circularly polarized laser beam 
condensed by an optical resonator can be used for multipass mea- 
surement of beam profile, position, and polarization in CEBAF's 
250-m-long linac straight sections. The position and profile of the 
beam will be measured with an accuracy of ~10 um in about 200 
seconds and beam polarization with 10% accuracy in 100 seconds 
when the lowest beam energy is 500 MeV and the beam current is 
100 yA. For higher energies the times for measurement are much 
less. The photon target is within an optical resonator having a 
quality factor of 50. The Nd:Yag 5 W CW laser photon beam at 
wavelength A = 0.532 nm will have a waist w. ~30 wm and a 
Rayleigh range of about 10 mm. Scanning the electron beams in 
the linac sections by this photon beam at a crossing angle of 0.1 
rad will send to a proportional detector installed after the spreader 
magnet scattered photons with energies sharply correlated with the 
energy of the electrons. 


16269 (DOE/FTR-94002827) Travel to Japan to attend the 
Emittance 93 workshop: Foreign trip report, April 9, 1993— 
April 24, 1993. Moore, C.D. Fermi National Accelerator Lab., 
Batavia, IL (United States). 30 Apr 1993. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO03000. Order Number DE94002827. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

The main purpose of the trip was to attend the workshop; the 
greatest interest was in ground motion and alignment aspects. 
Other important aspects were to follow up on the progress of neu- 
ral network-base tuning algorithms developed by Mitsubishi and to 
exchange information about slow extraction. A general overview of 
discussions is given. 


16270 (FZR-93-24(prepr.)) Workshop on a project for a 
FZR-beam line at ESRF. Matz, W. (ed.). Forschungszentrum 
Rossendorf e.V. (FZR), Rossendorf bei Dresden (Germany). Oct 
1993. 101p. (CONF-9309361—: Workshop on a project for a FZR- 
beam line at ESRF, Rossendorf (Germany), 28-29 Sep 1993). 
Order Number DE94758708. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The Research Center Rossendorf (FZR) investigates the possi- 
bilities to install its own beam line as a Cooperate Research 
Group-project (CRG) at the European Synchrotron Radiation Facil- 
ity (ESRF) in Grenoble. The main interests for the FZR to use high 
brillant synchrotron radiation are in the Institute of Radiochemistry 
and the Institute of lon Beam Physics and Materials Research. 
This workshop was organized by these two institutes together with 





the FZR Study group Synchrotron. The purpose of the workshop 
was to achieve a better understanding for the technical needs of 
the projected beam line for the planned research projects. Experts 
with experience in beam line design met with the Rossendorf 
groups to discuss the best layout for such a beam line. The sum- 
mary of this workshop and the copies of transparencies of the 
lectures that were given are published in this booklet. (orig.) 


16271 (GANIL-A-92-04) An on-line isotopic separator test 
bench at GANIL. Bricault, P. (Grand Accelerateur National d’lons 
Lourds (GANIL), 14 - Caen (France)); Leroy, R.; Lewitowicz, M.; 
Pacquet, J.Y.; Mueller, A.C.; Obert, J.; Putaux, J.C.; Liang, C.F.; 
Paris, P.; Steckmeyer, J.C. Grand Accelerateur National d’lons 
Lourds (GANIL), 14 - Caen (France). 1992. 5p. (CONF-920741-: 
13 international conference on cyclotrons and their applications, 
Vancouver (Canada), 6-16 Jul 1992). Order Number DE94623622. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A brief description of an isotopic separator test bench installed at 
GANIL is given. This test bench is equipped with a very compact 
ECR ion source made entirely from permanent magnets, operating 
at 10 GHz. Results obtained during the first run with a °°Ne beam 
at 95 A MeV on a MgO thick target are presented. (author) 4 refs.; 
2 figs., 1 tab. 


16272 (GANIL-A-92-08) Commissioning of the new high in- 
tensity axial injection system for GANIL. Ricaud, Ch. (Grand 
Accelerateur National d’ions Lourds (GANIL), 14 - Caen (France)); 
Baron, E.; Bony, J.; Bourgarel, M.P.; Bru, B.; Vienet, R. Grand Ac- 
celerateur National d’lons Lourds (GANIL), 14 - Caen (France). 
1992. 5p. (CONF-920741-: 13 international conference on cy- 
clotrons and their applications, Vancouver (Canada), 6-16 Jul 
1992). Order Number DE94621204. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The Augmentation of Energy project, now completed, was under- 
taken at GANIL in order to obtain a better transmission efficiency 
and to control the space charge effect with an ECR source in- 
stalled on a high voltage platform. The first measurements made 
with various sorts of ions show that a 40% to 50% transmission is 
routinely achieved through the injector cyclotron NCO1. From now 
on, these results will be used for the heaviest ions (Pb, Ta, U) for 
which the stripper efficiency is weak. The goal is now the produc- 
tion of exotic nuclei with light ion beams (C, O, Ne, Ar), but the full 
intensity will be only allowed when safe operation of the other parts 
of the machine is achieved. (author) 7 refs., 5 figs., 3 tabs. 


16273 


(GSI-93-35(prepr.)) 11th ECR ion source workshop: 
GSi papers. Gesellschaft fuer Schwerionenforschung mbH, Darm- 


stadt (Germany). May 1993. 44p. (CONF-9305239-: $f. 
international workshop on electron resonance ion sources, Gronin- 
gen (Netherlands), 5-8 May 1993). Order Number DE94761177. 
Source: OSTI!; NTIS (US Sales Only); INIS. 

This report contains four articles concerning the commissioning 
of the 14 GHz ECR at the new Unilac injector, the status of the 
PuMa-ECR, the redesigned 14 GHz ECR ion source and test 
bench, and the simulation of ion beam extraction from an ECR 
source. See hints under the relevant topics. (HSI) 


16274 (GS}-93-35(prepr.), pp. No pagination) Simulation of 
ion beam extraction from an ECR source. Spaedtke, P. (GSI, 
Darmstadt (Germany)); Tinschert, K.; lvens, D. Gesellschaft fuer 
Schwerionenforschung mbH, Darmstadt (Germany). May 1993. 
(CONF-9305239-: 11. international workshop on electron reso- 
nance ion sources, Groningen (Netherlands), 5-8 May 1993). In 
11th ECR ion source workshop: GSI papers. 44p. Order Number 
DE94761177. Source: OSTI; NTIS (US Sales Only); INIS. 

The extraction of ion beams from ECR ion sources is investi- 
gated. It is shown that for high magnetic fields within the extraction 
region, as in the CAPRICE type ECR all different charge states 
have to be simulated simultaneously to achieve the correct space 
charge distribution of the extracted ion beam. The change of the 
longitudinal velocity distribution for different charge states is taken 
into account. Beam emittance measurements made 280 mm be- 
hind the extraction system will be compared with the results of the 
simulation. (orig.) 
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16275 (GSI-93-35(prepr.), pp. No pagination) Redesigned 14 
GHz ECR ion source and test bench. Schennach, S. (GSI, Darm- 
stadt (Germany)); Bossier, J.; Leible, K.; Schulte, H.; Wolf, B.H. 
Gesellschaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many). May 1993. (CONF-9305239—: 11. international workshop on 
electron resonance ion sources, Groningen (Netherlands), 5-8 May 
1993). In 11th ECR ion source workshop: GS! papers. 44p. Order 
Number DE94761177. Source: OSTI; NTIS (US Sales Only); INIS. 

With the start of the upgrading program for lead at the PS accel- 
erator at CERN the 14 GHz sulfur MINIMAFIOS ECR came to GSI. 
We disassembled the source and used parts of the coils and the 
hexapole to built a new 14 GHz ECR similar to the CAPRICE. The 
new source has a watercooled vacuum chamber surrounded by an 
uncooled 0.9 Tesla hexapole. The test bench consists of the beam 
line used at CERN. A solenoid matches the extracted ion beam 
into a 90 deg. magnet which creates a focus at the position of a 
set of analysing slits in a diagnosis chamber. A Faraday cup and a 
grid beam profile monitor are installed for beam diagnosis. The 
new ECR ion source will be used for investigation and develop- 
ment of metal ion production and for studies of the afterglow mode 
operation of the source. (orig.) 


16276 (GSI-93-35(prepr.), pp. No pagination) Status of the 
PuMa-ECR (Pulsed Magnetic field). Ratzinger, U. (GSI, Darm- 
stadt (Germany)); Muehle, C.; Bleuel, W.; Joest, G.; Leible, K.; 
Schennach, S.; Wolf, B.H. Gesellschaft fuer Schwerionenforschung 
mbH, Darmstadt (Germany). May 1993. (CONF-9305239-: 11. 
international workshop on electron resonance ion sources, Gronin- 
gen (Netherlands), 5-8 May 1993). In 11th ECR ion source 
workshop: GS! papers. 44p. Order Number DE94761177. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Synchrotrons like the heavy ion synchrotron SIS at GSI need an 
efficient low duty cycle injector (typical 1 pulse/s and 200 ys pulse 
length). To improve the peak current, an ECR ion source has been 
designed using a pulsed magnetic field to force ion extraction. We 
replaced the hexapole of a 10 GHz MINIMAFIOS ECR ion source 
by a vacuum chamber containing a watercooled bilayered solenoid 
coil and a decapole permanent magnetic structure. A pulse line 
feeds the solenoid with a 250 ys pulse which increases the mag- 
netic field in the minimum B region by 0.3 Tesla. This process 
opens the magnetic bottle along the beam axis resulting in an ex- 
tracted ion pulse. First tests of the PuMa-ECR configuration in cw 
and pulsed operation are presented and analysed. (orig.) 


16277 (GSI-93-35(prepr.), pp. No pagination) Commission- 
ing of the 14 GHz ECR source at the new Unilac injector. 
Schulte, H. (GSI, Darmstadt (Germany)); Bossier, J.; Tinschert, K.; 
Schennach, S.; Spaedtke, P.; Wolf, B. Geselischaft fuer Schwe- 
rionenforschung mbH, Darmstadt (Germany). May 1993. 
(CONF-9305239-: 11. international workshop on electron reso- 
nance ion sources, Groningen (Netherlands), 5-8 May 1993). In 
11th ECR ion source workshop: GS! papers. 44p. Order Number 
DE94761177. Source: OSTI!; NTIS (US Sales Only); INIS. 

We give a short sketch of the GSI accelerator facility and its in- 
jectors. Typical performance data of the PIG injectors are shown 
which dictate the requirements to the new High Charge State Injec- 
tor (HLI) and the ECR source. These are compared to results 
obtained for Caprice during acceptance tests at CENG and on the 
test bench. Problems encountered with emittance mismatch of the 
source of the spectrometer and transmission problems of the RFQ 
accelerator structure have hitherto severely handicaped HL! perfor- 
mance. Metal ion production from the ECR source is also far from 
being a routine procedure suitable for accelerator supply. On the 
other hand, experiences with the first productive beam times on 
180 and 19®Xe clearly show up the advantages of the ECR source 
and give support to another effort of development. Recent improve- 
ments and further plans are presented. (orig.) 


16278 (INIS-RU-375, pp. 20-26) Delayed radiation accom- 
panying operation of pulse electron accelerators. Gavrish, 
Yu.N.; Grachev, V.D. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Serpukhov (Russian Federation). Inst. 
Fiziki Vysokikh Ehnergij. 1990. 246p. (in Russian). (CONF- 
9009550-: 5. All-Union scientific conference on ionizing radiation 
protection of nuclear-technical installations, Protvino (Russian Fed- 
eration), 19-21 Sep 1990). In 5th All-Union conference on ionizing 
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radiation protection of nuclear-technical installation. Order Number 
DE94623502. Source: OSTI; NTIS (US Sales Only); INIS. 

Investigations into the time distributons of the background inte- 
gral intensity between the pulses of betatron with 27 MeV electron 
energy, 100 R/min dose rate at a distance of 1 m from the target, 
200 ns gamma radiation pulse duration and 50 Hz frequency are 
conducted. After the bevatron has been enveloped by protection of 
16 cm thickness borated polyethylene, the delayed radiation intern- 
sity reduces almost 100 times. 


16279 (INIS-RU-375, pp. 31-36) Calculational and experi- 
mental estimations of reaction cross-sections induced by 
neutrons with the energy higher 20 MeV. Osip’yants, |.A. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehnergij. 
1990. 246p. (In Russian). (CONF-9009550-: 5. All-Union scientific 
conference on ionizing radiation protection of nuclear-technical in- 
stallations, Protvino (Russian Federation), 19-21 Sep 1990). In 5th 
All-Union conference on ionizing radiation protection of nuclear- 
technical installation. Order Number DE94623502. Source: OST]; 
NTIS (US Sales Only); INIS. 

To provide for radiation safety of personnel of intense-current 
proton accelerators it is important to posses data on the activation 
of structural elements and protection of accelerators by secondary 
neutrons with the energy exceeding 20 MeV. 6 refs. 


16280 (INIS-RU-375, pp. 37-40) To the problem of calcula- 
tion of activation by low and medium energy protons. 
Semenov, V.G. Gosudarstvenny] Komitet po Ispo/’zovaniyu Atom- 
noj Ehnergii SSSR, Serpukhov (Russian Federation). Inst. Fiziki 
Vysokikh Ehnergij. 1990. 246p. (In Russian). (CONF-9009550-: 5. 
All-Union scientific conference on ionizing radiation protection of 
nuclear-technical installations, Protvino (Russian Federation), 19-21 
Sep 1990). In 5th All-Union conference on ionizing radiation protec- 
tion of nuclear-technical installation. Order Number DE94623502. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Calculations of activation of targets of aluminium and copper with 
the thickness equal to ionization flight of protons with 100 and 200 
MeV energies are performed. 9 refs. 


16281 


(INS-979) Beam matching section in the INS heavy 
jon linac complex. Niki, K.; Arai, S.; Hashimoto, Y.; Masuda, H.; 
Tomizawa, M.; Yoshida, K. Tokyo Univ., Tanashi (Japan). Inst. for 


Nuclear Study. May 1993. 4p. Order Number DE94753403. 
Source: OSTI; NTIS; INIS. 

The beam transport system between a 25.5-MHz split-coaxial 
RFQ and a 51-MHz interdigital-H linac has been designed. This 
transport system is composed of a charge stripper, a 25.5-MHz re- 
bunching cavity and two quadrupole doublets. A 170-keV/u beam 
passes through the stripper and its charge state is increased up to 
a charge-to-mass ratio greater than 1/10. The rebuncher causes an 
aberration of the longitudinal beam profile due to its non-linear ac- 
celerating field. In order to contain the distorted beam profile by the 
aberration in the acceptance of the IH, the rebunching cavity must 
be operated at 25.5 MHz. We have carried out a beam trace by 
taking account of the aberration and the effects of the increase of 
the charge state, the energy-loss, the straggling and the scattering 
in the stripper, and compared its results with the design assuming 
a linear system. (author). 


16282 (JINR-R-2-93-237) Block-effect in electronuclear tar- 
gets containing water. Barashenkov, V.S.; Levchuk, L.G.; Sosnin, 
A.N.; Shmakov, S.Yu. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Computing Techniques and Automa- 
tion. 1993. 4p. (in Russian). Order Number DE94622507. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to Atomnaya Ehnergiya. 

In the present article the influence of heterogenous structure of 
the accelerator breeder target with water moderator of neutrons is 
studied. Consideration of the structure gives some increase in the 
heat generation and the number of fissile nuclei in comparison to 
calculations for homogeneous target. (author). 4 refs.; 2 figs.; 1 
tab. 


16283 (JINR-R-9-93-385) Computer simulation of beam ex- 
traction from the nuclotron with a bent crystal. Kovalenko, 
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A.D.; Mikhajlov, V.A.; Taratin, A.M.; Tsyganov, Eh.N. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of High En- 
ergy. 1993. 14p. (in Russian). Order Number DE94622502. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Deflection efficiency of nuclei with a maximum energy projected 
for the Nuclotron, 6 GeV/nucleon, by a bent silicon crystal has 
been studied by computer simulation of the particle trajectories in 
the crystal. Different methods for a guidance of the Nuclotron beam 
onto a crystal deflector were considered. For this purpose it is 
more reasonable to use simultaneously an orbit bump with a trans- 
verse diffusion of the beam particles. It is shown that a short 
silicon deflector of length about 1 cm can give a considerable 
growth of the extraction efficiency in comparison with a longer one 
due to multiple passages of particles through the deflector. (au- 
thor). 12 refs.; 10 figs. 


16284 (JINR-R—13-93-367) Combined balancing in direct 
current magnetic comparators. Kalinichenko, V.V. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Nuclear 
Probiems. 1993. 10p. (In Russian). Order Number DE94622497. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Technical solutions involving combined balancing for direct cur- 
rent magnetic comparators (MC) are considered. The balancing is 
achieved by varying the compensating current at the fixed number 
of compensation coil turns. A new version of MC with combined 
balancing is proposed. A variable DC stabilizer of high accuracy is 
described. Simplified block diagrams are given for technical solu- 
tions considered. The main sources of errors in devices under 
consideration are discussed. 2 refs.; 3 figs. 


16285 (JINR-R-—13-93-388) Direct current reversal in com- 
pensation coil sections of magnetic comparator. Kalinichenko, 
V.V. Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
Lab. of Nuclear Problems. 1993. 7p. (In Russian). Order Number 
DE94622498. Source: OSTI; NTIS (US Sales Only); INIS. 

A DC commutator design that ensures reversal of reference 
current in N loads (in N sections of the compensation coil) is con- 
sidered. Similar devises are used in DC magnetic comparators 
(MC) with combined balancing for discrete variation of the balanc- 
ing magnetizing force at a fixed value of the compensating 
(reference) current. A simplified block diagram of the device and 
circuit diagrams for two versions of the commutator cells (with 
conventional thyristors and optoelectronic ones) are given. The ad- 
ditional error of the MC caused by leakage currents in commutator 
switches is estimated. 4 refs.; 3 figs. 


16286 (KEK-PROC—92-15, pp. 131-133) The operator view 
of the Superconducting Cyclotron at LNS Catania. Giove, D. 
(Istituto Nazionale di Fisica Nucleare, Milan (Italy)); Cuttone, G.; 
Rovelli, A. National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Dec 1992. (CONF-911116—: ICALEPCS ’91: International 
conference on accelerator and large experimental physics control 
systems, Tsukuba (Japan), 11-15 Nov 1991). In Proceedings of in- 
ternational conference on accelerators and large experimental 
physics control systems. 658p. Order Number DE94727632. 
Source: OSTI; NTIS; INIS. 

The upper level of a distributed control system designed for the 
Superconducting Cyclotron (SC), will be discussed. In particular, 
we will present a detailed description of the operator view of this 
accelerator along with the tools for /O points management, data 
representations, data archiving and retrieval. A dedicated program, 
developed by us, working under X-Window will be described as a 
starting point for a new man-machine interface approach in small 


laboratories opposed to the first industrial available packages. (au- 
thor). 


16287 (KEK-PROC-—92-15, pp. 134-139) The UNK control 
system. Alferov, V.N. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Protvino (Russian Federation)); Brook, 
V.L.; Dunaitsev, A.F. National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Dec 1992. (CONF-911116—-: ICALEPCS 
"91: International conference on accelerator and large experimental 
physics control systems, Tsukuba (Japan), 11-15 Nov 1991). In 
Proceedings of international conference on accelerators and large 
experimental physics contro! systems. 658p. Order Number 
DE94727632. Source: OSTI; NTIS; INIS. 





The IHEP proton Accelerating and Storage Complex (UNK) in- 
cludes in its first stage a 400 GeV conventional and a 3000 GeV 
superconducting ring placed in the same underground tunnel of 
20.7 km circumference. The beam will be injected into UNK from 
the existing 70 GeV accelerator U-70. The experimental pro- 
gramme which is planned to start in 1995, will include 3000 GeV 
fixed target and 400 + 3000 GeV colliding beams physics. The size 
and complexity of the UNK dictate a distributed multiprocessor ar- 
chitecture of the control system. About 4000 of 8/16 bit controllers, 
directly attached to the UNK equipment will perform low level con- 
trol and data acquisition tasks. The equipment controllers will be 
connected via the MIL-1553 field bus to VME based 32-bit front end 
computers. The TCP/IP network will interconnect front end comput- 
ers in the UNK equipment buildings with UNIX workstations and 
servers in the Main Control Room. The report presents the general 
architecture and current status of the UNK control. (author). 


16288 (KEK-PROC—92-15, pp. 140-142) Moscow University 
race-track microtron control system: ideas and development. 
Chepurnov, A.S. (Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki); Gribov, |.V.; Morozov, S.Yu.; Shumakov, A.V.; Zinoviev, 
S.V. National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Dec 1992. (CONF-911116—: ICALEPCS ’91: International 
conference on accelerator and large experimental physics control 
systems, Tsukuba (Japan), 11-15 Nov 1991). In Proceedings of in- 
ternational conference on accelerators and large experimental 
physics control systems. 658p. Order Number DE94727632. 
Source: OSTI; NTIS; INIS. 

Moscow University race-track microtron (RTM) control system is 
a star-shape network of LSI-11 compatible microcomputers. Each 
of them is connected with RTM systems via CAMAC; optical fiber 
coupling is also used. Control system software is designed on 
Pascal-1, supplemented with real time modules and Macro. A uni- 
fied real time technique and reenterable data acquisition drivers 


allow to simplify development of control drivers and algorithms. 
Among the latter three main types are used: DDC methods, those, 
based on optimization technique and algorithms, applying models of 
microtron’s systems. Man-machine interface is based on concept of 
the ‘world of accelerator’. It supports means to design, within hard- 
ware possibilities, various computer images of the RTM. (author). 


16289 (KEK-PROC-—S2-15, pp. 143-146) Present status of 
control system at the SRRC. Jan, G.J. (Synchrotron Radiation 
Research Center, Hsinchu, TW (China)); Chen, J.; Chen, C.J.; 
Wang, C.S. National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Dec 1992. (CONF-911116-: ICALEPCS '91: Inter- 
national conference on accelerator and large experimental physics 
control systems, Tsukuba (Japan), 11-15 Nov 1991). In Proceed- 
ings of international conference on accelerators and large 
experimental physics control systems. 658p. Order Number 
DE94727632. Source: OSTI; NTIS; INIS. 

The modern control technique was used to design and set up a 
control system for the synchrotron radiation facilities at the syn- 
chrotron radiation research center (SRRC). This control system will 
be finally to operate the dedicated machine to provide the 1.3 GeV 
synchrotron radiation light. The control system will control and 
monitor the components of storage ring, beam transport and injec- 
tor system. The concept of the philosophy is to design a unique, 
simple structure and object-oriented graphic display control system. 
The SRRC control system has the major features such as two 
level architecture, high speed local area network with high level 
protocol, high speed microprocessor based VME crate, object- 
oriented high performance control console and graphic display. The 
computer hardware system was set up and tested. The software in 
top level computers which include database server, network server, 
upload program, data access program, alarm checking and display, 
as well as graphics user interface (GUI) program were developed 
and tested. The operational system and device driver on the field 
level controller were implemented. The overall performance of the 
SRRC control system were tested and evaluation. The preliminary 
results showed that SRRC control system is simple, flexible, ex- 
pandable and upgradable open system to control and monitor 
devices on the small scale synchrotron radiation facility. (author). 
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16290 (KEK-PROC—92-15, pp. 156-158) Control system for 
HIMAC synchrotron. Kohno, T. (National Inst. of Radiological Sci- 
ences, Chiba (Japan)); Sato, K.; Takada, E. National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). Dec 1992. (CONF- 
911116-: ICALEPCS '91: International conference on accelerator 
and large experimental physics control systems, Tsukuba (Japan), 
11-15 Nov 1991). In Proceedings of international conference on 
accelerators and large experimental physics control systems. 
658p. Order Number DE94727632. Source: OSTI; NTIS; INIS. 

A control system for HIMAC synchrotron has been designed. 
The system consists of a main computer, console workstations, a 
few small computers and VME-computers connected via Ethernet. 
The small computers are dedicated to the control of an injection 
line, an extraction line and an RF system. Power supplies in main 
rings are controlled by the VME-computers through FDI/FDO, DI/ 
DO modules. This paper describes an overview of the synchrotron 
control system. (author). 


16291 (KEK-PROC—92-15, pp. 159-161) Digital control of 
the superconducting cavities for the LEP energy upgrade. 
Gavallari, G. (European Organization for Nuclear Research, 
Geneva (Switzerland)); Ciapala, E. National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Dec 1992. (CONF-911116—: 
ICALEPCS '91: International conference on accelerator and large 
experimental physics control systems, Tsukuba (Japan), 11-15 Nov 
1991). In Proceedings of international conference on accelerators 
and large experimental physics control systems. 658p. Order 
Number DE94727632. Source: OSTI; NTIS; INIS. 

The superconducting (SC) cavities for the LEP200 energy up- 
grade will be installed in units of 16 as for the present copper 
cavity system. Similar equipment will be used for RF power gener- 
ation and distribution, for the low-level RF system and for digital 
control. The SC cavities and their associated equipment however 
require different interface hardware and new control software. To 
simplify routine operation control of the SC cavity units is made to 
resemble as closely as possible that of the existing units. Specific 
controls for the SC cavities at the equipment level, the facilities 
available and the integration of the SC cavity units into the LEP RF 
control system are described. (author). 


16292 (KEK-PROC—92-15, pp. 162-166) A PC based control 
system for the CERN ISOLDE separators. Billinge, R. (European 
Organization for Nuclear Research, Geneva (Switzerland)); Bret, 
A.; Deloose, |.; Pace, A.; Shering, G. National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). Dec 1992. (CONF- 
911116—: ICALEPCS ’91: International conference on accelerator 
and large experimental physics control systems, Tsukuba (Japan), 
11-15 Nov 1991). In Proceedings of international conference on 
accelerators and large experimental physics control systems. 
658p. Order Number DE94727632. Source: OST; NTIS; INIS. 

The control system of the two isotope separators of CERN, 
named ISOLDE, is being completely redesigned with the goal of 
having a flexible, high performance and inexpensive system. A 
new architecture that makes heavy use of the commercial software 
and hardware available for the huge Personal Computer (PC) mar- 
ket is being implemented on the 1700 geographically distributed 
control channels of the separators. 8 MS-DOS™ i386-based PCs 
with about 80 acquisition/control boards are used to access the 
equipments while 3 other PCs running Microsoft Windows™ and 
Microsoft Excel™ are used as consoles, the whole through a 
Novell™ Local Area Network with a PC Disk Server used as a 
database. This paper describes the interesting solutions found and 
discusses the reduced programming work load and costs that are 
expected to build the system before the start of the separators in 
March 1992. (author). 


16293 (KEK-PROC—92-15, pp. 188-191) Magnet power sup- 
ply and beam line control for a secondary beam line K6. 
Suzuki, Y. (National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan)); Takasaki, M.; Minakawa, M.; Ishii, H.; Kato, Y.; 
leiri, M.; Tanaka, K.H.; Noumi, H.; Yamanoi, Y. National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan). Dec 1992. (CONF- 
911116-: ICALEPCS ’91: International conference on accelerator 
and large experimental physics control systems, Tsukuba (Japan), 
11-15 Nov 1991). In Proceedings of international conference on 
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accelerators and large experimental physics control systems. 
658p. Order Number DE94727632. Source: OSTI; NTIS; INIS. 

K6 is a secondary separated-beam line with momentum range 
up to 2.0 GeV/c in the north experimental hall at the KEK 12 GeV 
Proton Synchrotron (KEK-PS). On the construction, newly 
developed magnet power supplies (MPSs), in each of them a mi- 
croprocessor is embedded, are introduced. The features of the 
MPS are as follows: 1, The MPS is connected to an upper-level 
beam line controller (BLC) by GPIB highway for exchanging simple 
messages. 2, All the operations of the MPS are supervised by the 
microprocessor, which has its individual parameters and fault mes- 
sages. It reduces the load of the upper-level controller. 3, The 
MPS has functions to inspect itself and to report the result. It saves 
much time and labor of maintenance. (author). 


16294 (KEK-PROC-—92-15, pp. 192-194) Specific beam deliv- 
ery system of medical accelerator HIMAC. Minohara, S. (National 
Inst. of Radiological Sciences, Chiba (Japan)); Kohno, T.; Sudou, 
M.; Endo, M.; Kanai, T.; Soga, F.; Kawachi, K. National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan). Dec 1992. (CONF- 
911116-: ICALEPCS '91: International conference on accelerator 
and large experimental physics control systems, Tsukuba (Japan), 
11-15 Nov 1991). In Proceedings of international conference on 
accelerators and large experimental physics contro! systems. 
658p. Order Number DE94727632. Source: OSTI; NTIS; INIS. 

A specific beam delivery system for radiation therapy in HIMAC 
is being designed. This report describes an outline of the beam de- 
livery control system and its operation. (author). 


16295 (KEK-PROC-—92-15, pp. 195-197) A control system 
for a free electron laser experiment. Giove, D. (Istituto Nazionale 
di Fisica Nucleare, Milan (Italy)). National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Dec 1992. (CONF-911116—: 
ICALEPCS '91: International conference on accelerator and large 
experimental physics control systems, Tsukuba (Japan), 11-15 Nov 
1991). In Proceedings of international conference on accelerators 
and large experimental physics control systems. 658p. Order 
Number DE94727632. Source: OSTI; NTIS; INIS. 

The general layout of a control and data acquisition system for a 
Free Electron Laser experiment will be discussed. Some general 
considerations about the requirements and the architecture of the 
whole system will be developed. (author). 


16296 (KEK-PROC-92-15, pp. 198-201) Control system for 
JAERI Free Electron Laser. Sugimoto, Masayoshi (Japan Atomic 
Energy Research inst., Tokai, Ibaraki (Japan). Tokai Research Es- 
tablishment). National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Dec 1992. (CONF-911116—-: ICALEPCS '91: Inter- 
national conference on accelerator and large experimental physics 
control systems, Tsukuba (Japan), 11-15 Nov 1991). In Proceea- 
ings of international conference on accelerators and large 
experimental physics control systems. 658p. Order Number 
DE94727632. Source: OSTI; NTIS; INIS. 

A control system comprising of the personal computers network 
and the CAMAC stations for the JAERI Free Electron Laser is de- 
signed and is in the development stage. It controls the equipment 
and analyzes the electron and optical beam experiments. The con- 


cept and the prototype of the control system are described. 
(author). 


16297 (KEK-PROC—92-15, pp. 243-245) Overview of the 
next generation of Fermilab collider software. Hendricks, B. 
(Fermi National Accelerator Lab., Batavia, IL (United States)); 
Joshel, R. National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Dec 1992. (CONF-911116-: ICALEPCS '91: International 
conference on accelerator and large experimental physics control 
systems, Tsukuba (Japan), 11-15 Nov 1991). In Proceedings of in- 
ternational conference on accelerators and large experimental 
physics control systems. 658p. Order Number DE94727632. 
Source: OSTI; NTIS; INIS. 

Fermilab is entering an era of operating a more complex collider 
facility. In addition, new operator workstations are available that 
have increased capabilities. The task of providing updated software 
in this new environment precipitated a project called Colliding 
Beam Software (CBS). It was soon evident that a new approach 
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was needed for developing console software. Hence CBS, al- 
though a common acronym, is too narrow a description. A new 
generation of the application program subroutine library has been 
created to enhance the existing programming environment with a 
set of value added tools. Several key Collider applications were 
written that exploit CBS tools. This paper will discuss the new tools 
and the underlying change in methodology in application program 
development for accelerator control at Fermilab. (author). 


16298 (KEK-PROC—92-15, pp. 254-259) The LEP alarm sys- 
tem. Tyrrell, M.W. (European Organization for Nuclear Research, 
Geneva (Switzerland)). National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Dec 1992. (CONF-911116—-: ICALEPCS 
91: International conference on accelerator and large experimental 
physics control systems, Tsukuba (Japan), 11-15 Nov 1991). In 
Proceedings of international conference on accelerators and large 
experimental physics control systems. 658p. Order Number 
DE94727632. Source: OSTI; NTIS; INIS. 

Unlike alarm systems for previous accelerators, the LEP alarm 
system caters not only for the operation of the accelerator but also 
for technical services and provides the direct channel for personnel 
safety. It was commissioned during 1989 and has seen a contin- 
ued development up to the present day. The system, comprising 
over 50 computers including 5 different platforms and 4 different 
operating systems, is described. The hierarchical structure of the 
software is outlined from the interface to the equipment groups, 
through the front end computers to the central server, and finally to 
the operator consoles. Reasons are given for choosing a conven- 
tional, as opposed to a ‘knowledge based’ approach. Finally, 
references are made to a prototype real time expert system for 
surveying the power converters of LEP, which was conducted dur- 
ing 1990 as part of the alarm development program. (author). 


16299 (KEK-PROC—92-15, pp. 260-264) The software for the 
CERN LEP beam orbit measurement system. Morpurgo, G. (Eu- 
ropean Organization for Nuclear Research, Geneva (Switzerland)). 
National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). 
Dec 1992. (CONF-911116—-: ICALEPCS '91: International confer- 
ence on accelerator and large experimental physics control 
systems, Tsukuba (Japan), 11-15 Nov 1991). In Proceedings of in- 
ternational conference on accelerators and large experimental 
physics control systems. 658p. Order Number DE94727632. 
Source: OSTI; NTIS; INIS. 

The Beam Orbit Measurement (BOM) system of LEP consists of 
504 pickups, distributed all around the accelerator, that are capa- 
ble of measuring the positions of the two beams. Their activity has 
to be synchronized, and the data produced by them have to be 
collected together, for example to form a ‘closed orbit measure- 
ment’ or a ‘trajectory measurement’. On the user side, several 
clients can access simultaneously the results from this instrument. 
An automatic acquisition mode, and an 'on request’ one, can run in 
parallel. This results in a very flexible and powerful system. The 
functionality of the BOM system is fully described, as well as the 
structure of the software processes which constitute the system, 
and their interconnections. Problems solved during the implementa- 
tion are emphasized. (author). 


16300 (KEK-PROC—92-15, pp. 269-273) Interfacing indus- 
trial process control systems to LEP/LHC. Rabany, M. 
(European Organization for Nuclear Research, Geneva (Switzer- 
land)). National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Dec 1992. (CONF-911116—: ICALEPCS '91: International 
conference on accelerator and large experimental physics control 
systems, Tsukuba (Japan), 11-15 Nov 1991). In Proceedings of in- 
ternational conference on accelerators and large experimental 
physics control systems. 658p. Order Number DE94727632. 
Source: OSTI; NTIS; INIS. 

Modern industrial process control systems have developed to 
meet the needs of industry to increase the production while de- 
creasing the costs. Although particle accelerators designers have 
pioneered in control systems during the seventies, it has now be- 
come possible to them to profit of industrial solutions in substitution 
of, or in complement with the more traditional home made ones. 
Adapting and integrating such industrial systems to the accelerator 
control area will certainly benefit to the field in terms of finance, hu- 
man resources and technical facilities offered off-the-shelf by the 





widely experienced industrial controls community; however this 
cannot be done without slightly affecting the overall accelerator 
contro! architecture. The paper briefly describes the industrial con- 
trols arena and takes example on an industrial process control 
system recently installed at CERN to discuss in detail the related 
choices and issues. (author). 


16301 (KEK-PROC-92-15, pp. 274-277) SPS/LEP beam 
transfer equipment control using industrial automation com- 
ponents. Aimar, A. (European Organization for Nuclear Research, 
Geneva (Switzerland)); Berard, G.; Bretin, J.L.; Carlier, E.; 
Dieperink, J.H.; Laffin, M.; Mertens, V.; Verhagen, H. National Lab. 
for High Energy Physics, Tsukuba, Ibaraki (Japan). Dec 1992. 
(CONF-911116—: ICALEPCS '91: International conference on ac- 
celerator and large experimental physics control systems, Tsukuba 
(Japan), 11-15 Nov 1991). In Proceedings of international confer- 
ence on accelerators and large experimental physics contro/ 
systems. 658p. Order Number DE94727632. Source: OSTI; NTIS; 
INIS. 

Several control systems for SPS and LEP beam transfer equip- 
ment have to be commissioned in the near future. Tools for fast 
software development, easy maintenance and modifications, com- 
pliance with industrial standards, and independence of specific 
suppliers are considered to be essential. A large fraction of the 
systems can be realized using off-the-shelf industrial automation 
components like industrial /O systems, programmable logic con- 
trollers, or diskless PCs. Specific electronics built up in G-64 can 
be integrated. Diskless systems running UNIX and X Windows are 
foreseen as process controllers and local access media. (author). 


16302 (KEK-PROC-—92-15, pp. 283-286) A front-end system 
for industrial type controls at the SSC. Haenni, D.R. (Supercon- 
ducting Super Collider Lab., Dallas, TX (United States)). National 
Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Dec 1992. 
(CONF-911116—: ICALEPCS ’91: International conference on ac- 
celerator and large experimental physics contro! systems, Tsukuba 
(Japan), 11-15 Nov 1991). In Proceedings of international confer- 
ence on accelerators and large experimental physics control 
systems. 658p. Order Number DE94727632. Source: OST; NTIS; 
INIS. 

The SSC control system is tasked with coordinating the opera- 
tion of many different accelerator subsystems, a number of which 
use industrial type process controls. The design of a_high- 
performance control system front end is presented which serves 
both as a data concentrator and a distributed process controller. In 
addition it provides strong support for a centralized control system 
architecture, allows for regional control systems, and simplifies the 
construction of inter-subsystem controls. An implementation of this 
design will be discussed which uses STD-Bus for accelerator 
hardware interfacing, a time domain multiplexing (TDM) communi- 
cations transport system, and a modified reflective memory 
interface to the rest of the control system. (author). 


16303 (KEK-PROC-—92-15, pp. 291-294) ARCNET as a field 
bus in the Fermilab linac control system. Shea, M.F. (Fermi Na- 
tional Accelerator Lab., Batavia, IL (United States)); Goodwin, 
R.W.; Kucera, M.J.; Shtirbu, S. National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Dec 1992. (CONF-911116—: 
ICALEPCS '91: International conference on accelerator and large 
experimental physics control systems, Tsukuba (Japan), 11-15 Nov 
1991). In Proceedings of international conference on accelerators 
and large experimental physics control systems. 658p. Order 
Number DE94727632. Source: OSTI; NTIS; INIS. 

Data acquisition hardware in accelerator control systems is con- 
nected by a field bus to networked computers that supply data to 
consoles. Industry attempts to standardize on a low level field bus 
have not succeeded in providing a single well-supported bus. This 
paper describes a data acquisition chassis that connects to VME- 
bus computers using ARCNET, a full featured token-passing local 
area network, as the field bus. The performance of this technique 


as implemented in the control system for the Fermilab Linac is 
given. (author). 


16304 (KEK-PROC—92-15, pp. 306-309) The transmission of 
accelerator timing information around CERN. Beetham, C.G. 
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(European Organization for Nuclear Research, Geneva (Switzer- 
land)); Kohler. K.; Parker, C.R.C.B.; Ribes, J.B. National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan). Dec 1992. (CONF- 
911116-: ICALEPCS ’91: International conference on accelerator 
and large experimental physics control systems, Tsukuba (Japan), 
11-15 Nov 1991). In Proceedings of international conference on 
accelerators and large experimental physics control systems. 
658p. Order Number DE94727632. Source: OSTI; NTIS; INIS. 
Prior to the construction of the Large Electron Positron (LEP) 
collider, machine timing information was transmitted around 
CERN’s accelerators using a labyrinth of dedicated copper wires. 
However, at an early stage in the design of the LEP control sys- 
tem, it was decided to use an integrated communication system 
based on Time Division Multiplex (TDM) techniques. Therefore it 
was considered appropriate to use this facility to transmit timing in- 
formation over long distances. This note describes the overall 
system, with emphasis placed on the connectivity requirements for 
the CCITT G.703 series of recommendations. In addition the 
methods used for error detection and correction, and also for re- 
dundancy, are described. The cost implications of using such a 
TDM based system are also analyzed. Finally the performance and 
reliability obtained by using this approach are discussed. (author). 


16305 (KFTI-93-1) Investigation of a bi-periodical slowing 
down structure. Zagorodnov, O.G.; Papkovich, V.G.; Khizhnyak, 
N.A. AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij 
Inst. 1993. 19p. (In Russian). Order Number DE94622505. Source: 
OSTI; NTIS (US Sales Only); INIS. 

General properties of bi-periodical slowing down structures on 
the base of a resonator chain consisting from accelerating 
resonators (one quarter of the wave length) and connective res- 
onators (one half wave split) and operating on the standing wave 
in the matching regime at ~-wave were investigated. It was shown 
that the developed structure can be effectively used for accelera- 
tion of heavy charged particles up to the energies 100...150 MeV/ 
nucl. (author). 14 refs., 1 tab., 13 figs. 


16306 (KFTI-93-10) Electrodynamic calculation of the 
spiral-resonator system. Miroshnichenko, V.I.; Ostroushko, V.N. 
AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 
1993. 7p. (in Russian). Order Number DE94622506. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A methodic of electrodynamic calculation of spirals adjoining with 
resonator end face was developed. Spirals are considered as 
infinitely thin spirally-conducting cylinders. An infinite system of ho- 
mogenous equations relatively to the expansion coefficients of 
spiral currents was transformed into a system of secondary type 
equations with a compact operator. The reflexions of wave from 
the end face of semi-infinite waveguide with a spiral were consid- 
ered. (author). 7 refs. 


16307 (KIYal-93-15) Neutralization and charge exchange of 
accelerated negative ions. Olejnik, E.E.; Pashin, V.A. AN Ukrain- 
skoj SSR, Kiev (Ukraine). Inst. Yadernykh Issledovanij. 1993. 8p. 
(In Russian). Order Number DE94622503. Source: OSTI; NTIS 
(US Sales Only); INIS. 

There is a survey of operating machines which accelerate and 
use beams of negative ions and neutral atoms. There are theoreti- 
cal and experimental data of a charge exchange and a 
neutralization efficiency by different methods. It is investigated the 
acceleration of hydrogen negative ions and carbon ions in the 
Cyclotron U-240 INR of Academy of Sciences of Ukraine and decii- 
nation them out with a help of a charge exchange by thin carbon 
foil strippers. (author). 12 refs., 5 figs. 


16308 (KVI-991(prepr.)) The prospective European ISOL- 
type radioactive beam facilities. Siemssen, R.H. Rijksuniversiteit 
Groningen (Netherlands). Kernfysisch Versneller inst. 1993. 8p. 
(CONF-9305203-: International school seminar on heavy ion 
physics, Dubna (Russian Federation), 10-15 May 1993). Order 
Number DE94758548. Source: OSTI; NTIS. 

The planned West-European radioactive ion beam (RIB) facilities 
based on the ISOL-type two-accelerator method is discussed in 
conjunction with the report of the Nupecc Study Group on radioac- 
tive beams. Special attention is paid to the different aspects 
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entering into an |SOL-type facility. The relative merits of the pro- 
posed facilities are discussed and the main conclusions of the 
Nupecc Study Group are presented. (orig./HP) 


16309 (LA-12736-MS) Megapixel imaging camera for ex- 
panded H- beam measurements. Simmons, J.E. (Los Alamos 
National Lab., NM (United States)); Lillberg, J.W.; McKee, R.J.; 
Slice, R.W.; Torrez, J.H.; McCurnin, T.W.; Sanchez, P.G. Los 
Alamos National Lab., NM (United States). Feb 1994. 42p. Spon- 
sored by Department of Defense, Washington, DC (United States). 
DOE Contract W-7405-ENG-36. Order Number DE94008997. 
Source: OSTI; NTIS; GPO Dep. 

A charge coupled device (CCD) imaging camera system has 
been developed as part of the Ground Test Accelerator project at 
the Los Alamos Nationa! Laboratory to measure the properties of a 
large diameter, neutral particle beam. The camera is designed to 
operate in the accelerator vacuum system for extended periods of 
time. It would normally be cooled to reduce dark current. The CCD 
contains 1024 x 1024 pixels with pixel size of 19 x 19 um* and 
with four phase parallel clocking and two phase serial clocking. 
The serial clock rate is 2.5x10° pixels per second. Clock 
sequence and timing are controlled by an external logic-word gen- 
erator. The DC bias voltages are likewise located externally. The 
camera contains circuitry to generate the analog clocks for the 
CCD and also contains the output video signal amplifier. Reset 
switching noise is removed by an external signal processor that 
employs delay elements to provide noise suppression by the 
method of double-correlated sampling. The video signal is digitized 
to 12 bits in an analog to digital converter (ADC) module controlled 
by a central processor module. Both modules are located in a 
VME-type computer crate that communicates via ethemet with a 
separate workstation where overall control is exercised and image 
processing occurs. Under cooled conditions the camera shows 
good linearity with dynamic range of 2000 and with dark noise fluc- 
tuations of about +1/2 ADC count. Full well capacity is about 
5x 10° electron charges. 


16310 (LA-12743-T) Models to evaluate magnicon archi- 
tectures and designs suitable for high-perveance beams. 
Rees, D.E. Los Alamos National Lab., NM (United States). Mar 
1994. 271p. Sponsored by Department of Defense, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. Order Number 
DE94009370. Source: OSTI; NTIS; INIS; GPO Dep. 

Thesis submitted by the University of New Mexico, Albuquerque, 
NM. 

The magnicon, a new high-power, radio frequency (rf) deflection- 
modulated amplifier, was recently developed at the Institute for Nu- 
clear Physics in Novosibirsk, Russia. The first magnicon achieved 
a peak output power of 2.6 MW for 50-yus pulses at a frequency of 
915 MHz with a de-to-rf conversion efficiency of 73%. The conver- 
sion efficiency achieved by the original magnicon represents a 
significant improvement over state-of-the-art conventional velocity- 
and density-modulated devices. Therefore, if properly exploited, the 
magnicon could substantially reduce the operating expenses of in- 
dustrial, scientific, and military facilities that require large amounts 
of rf power. This dissertation describes the operational principles of 
the magnicon, provides small-signal analytical theory (where practi- 
cal), presents a large-signal numerical model to characterize 
magnicon performance, and then utilizes this model to investigate 
the characteristics of the component magnicon structures. Using 
these modeling tools, the first-generation magnicon architecture is 
analyzed for its performance sensitivity to electron-beam size and 
is found to support beams of only limited diameter. Finally, an al- 
ternate magnicon geometry, called a “uniform-field” magnicon, is 
presented and shown to support beams of larger diameter. 


16311 (LAL-RT-91-17) Short pulse photoemission from a 
dispenser cathode under the 2nd, 3rd and 4th harmonics of a 
picosecond Nd: YAG laser. Leblond, B. Paris-11 Univ., 91 - Or- 
say (France). Lab. de l’Accelerateur Lineaire. Dec 1991. 22p. Order 
Number DE94619538. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Nuclear Instruments and Methods (NL). 

New results are presented on the photoemissive properties of a 
standard thermionic dispenser cathode using short pulses from an 
Nd: YAG laser. The maximum emitted charge in each current 
pulse corresponds to the maximum available superficial charge of 
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the cathode and the emitted charge is proportional to the illumi- 
nated surface area. The quantum yield of the cathode was 
measured. (K.A.) 12 refs.; 12 figs.; 1 tab. 


16312 (LAL-RT-93-07, pp. 1-3) Analytical formulae for the 
coupling coefficient 6 between a waveguide and a travelling 
wave structure. Gao, J. (Paris-11 Univ., 91 - Orsay (France). Lab. 
de l’Accelerateur Lineaire). Paris-11 Univ., 91 - Orsay (France). 
Lab. de l’'Accelerateur Lineaire. Jun 1993. (CONF-930511-: PAC 
'93: international particle accelerator conference, Washington, DC 
(United States), 17-20 May 1993). In Contributions to the PAC con- 
ference. 19p. Order Number DE94619532. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Analytical formulae for the coupling coefficient 6 of a waveguide- 
travelling wave structure coupling system have been established 
and compared with experimental results. The dimension of the cou- 
pling aperture on the coupler cavity of a travelling wave structure 
can be determined easily. The relation between the coupling coeffi- 
cient @ and the other parameters, such as aperture dimension, 
wavelength, group velocity, wall thickness and coupler dimension, 
is explicitly revealed. These formulae include that for the case of a 
waveguide-single cavity coupling system. (author) 6 refs.; 5 figs.; 1 
tab. 


16313 (LAL-RT-93-07, pp. 13-14) CANDELA photo-injector: 
the drive laser. Georges, P. (Paris-11 Univ., 91 - Orsay (France). 
Inst. d'Optique Theorique et Appliquee); Thomas, P.; Leblond, B.; 
Travier, C. Paris-11 Univ., 91 - Orsay (France). Lab. de 
l’Accelerateur Lineaire. Jun 1993. Contract 90N89/0018. (CONF- 
930511-: PAC ’93: international particle accelerator conference, 
Washington, DC (United States), 17-20 May 1993). In Contribu- 
tions to the PAC conference. 19p. Order Number DE94619532. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In view of the future linear colliders, a bright photo-injector 
named CANDELA is being constructed at LAL Orsay. To illuminate 
the photo-cathode, a femtosecond Ti:sapphire laser has been de- 
veloped. It consists of an oscillator that delivers a continuous train 
of femtosecond pulses at a repetition rate of 100 MHz. This train is 
then amplified in a regenerative amplifier pumped by a second har- 
monic Q-switched Nd:YAG laser. The status of the overall RF gun 
experiment is also mentioned. (author) 6 refs.; 1 fig. 


16314 (LAL-RT-—93-08) An introduction to photo-injector 
design. Travier, C. Paris-11 Univ., 91 - Orsay (France). Lab. de 
l'Accelerateur Lineaire. Jul 1993. 56p. (CONF-9305155—: Work- 
shop on high intensity electron sources, Legnaro (Italy), 24-28 May 
1993). Order Number DE94621205. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A quick overview is given of the RF gun basic theory for photo- 
injectors and of the presently achievable technical parameters thus 
providing some guidelines to help the designer in his choices. Sim- 
ple scaling laws and formulas for both beam dynamics and 
technical parameters are proposed and compared to corresponding 
values for existing photo-injectors. Various sophisticated schemes 
used to improve the performances beyond those given by a 


straightforward approach are reviewed. (author) 65 refs., 11 figs., 3 
tabs. 


16315 (LA-UR-87-115) User’s guide for the POISSON/ 
SUPERFISH Group of Codes. Menzel, M.T.; Stokes, H.K. Los 
Alamos National Lab., NM (United States). Jan 1987. 208p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. Order Number DE94009605. Source: OSTI; 
NTIS (documentation only); ESTSC (complete software package), 
P.O. Box 1020, Oak Ridge, TN 37831-1020; GPO Dep. 

The POISSON/SUPERFISH Group Codes are a set of programs 
written by Ronald Holsinger, with theoretical assistance from Klaus 
Halbach, to solve two distinct problems-—the calculation of magneto- 
static and electrostatic fields, and the computation of the resonant 
frequencies and fields in radio-frequency cavities-in a two- 
dimensional Cartesian or three-dimensional cylindrical geometry. 
These codes are widely used for the design of magnets and radio 
frequency cavities. 


16316 (LA-UR-87-126) Reference manual for the POISSON/ 
SUPERFISH Group of Codes. Los Alamos National Lab., NM 





(United States). 1 Jan 1987. 419p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-36. Order 
Number DE94009606. Source: OSTI; NTIS (documentation only); 
ESTSC (complete software package), P.O. Box 1020, Oak Ridge, 
TN 37831-1020; GPO Dep. 

The POISSON/SUPERFISH Group codes were set up to solve 
two separate problems: the design of magnets and the design of rf 
cavities in a two-dimensional geometry. The first stage of either 
problem is to describe the layout of the magnet or cavity in a way 
that can be used as input to solve the generalized Poisson equa- 
tion for magnets or the Helmholtz equations for cavities. The 
computer codes require that the problems be discretized by replac- 
ing the differentials (dx,dy) by finite differences (5X,5Y). Instead of 
defining the function everywhere in a plane, the function is defined 
only at a finite number of points on a mesh in the plane. 


16317 (LA-UR-94-427) Radiation calculations for the SSC 
Linac. Waters, L.S. (Los Alamos National Lab., NM (United 
States)); Bull, J.S. Los Alamos National Lab., NM (United States). 
[1994]. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36 AC35-89ER40486. 
(CONF-940424-23: 8. international conference on radiation shield- 
ing, Arlington, TX (United States), 24-27 Apr 1994). Order Number 
DE94007531. Source: OSTI; NTIS; GPO Dep. 

The LAHET/MCNP Monte-Carlo code system has been used to 
model the radiation environment expected at the SSC Linear Ac- 
celerator (Linac). In particular, simulations were used to aid in the 
design of shielding adequate to meet the SSC designated limits for 
operation within adjacent controlled radiation areas and the sur- 
rounding environment. This paper describes the procedures used 
to study shielding options for the waveguide conduits connecting 
the Linac tunnel and Klystron gallery, and for the Linac Source 
area. The studies assumed a source term involving full impact of 
the beam on a copper plug in the beamline. This source can repre- 
sent both a possible accident scenario, or the effect of a portable 
beam absorber proposed for use during the Linac installation. A 


model of the Linac hall, Source area, adjacent Klystron gallery and 
surrounding earth was constructed, and various elements of the 
Linac itself were modeled in some detail. Simulation techniques 
used in this study include variance reduction schemes, graphical 
visualization, and the design of specialized source terms. 


16318 (SLAC-PUB-6320) Selected applications of planar 
permanent magnet multipoles in FEL insertion device design. 
Tatchyn, R. Stanford Linear Accelerator Center, Menlo Park, CA 
(United States). Aug 1993. 8p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00515. 
(SLAC/SSRL-0049; CONF-930855-9: 15. international free elec- 
tron laser conference, The Hague (Netherlands), 23-27 Aug 1993). 
Order Number DE94009014. Source: OSTI; NTIS; INIS; GPO Dep. 

In recent work, a new class of magnetic multipoles based on pla- 
nar configurations of permanent magnet (PM) material has been 
developed. These structures, in particular the quadrupole and sex- 
tupole, feature fully open horizontal apertures, and are comparable 
in effectiveness to conventional iron multipole structures. In this pa- 
per results of recent measurements of planar PM quadrupoles and 
sextupoles are reported and selected applications to FEL insertion 
device design are considered. 


16319 (SLAC-PUB-6323) Tests of planar permanent mag- 
net multipole focusing elements. Cobb, J.; Tatchyn, R. Stanford 
Linear Accelerator Center, Menlo Park, CA (United States). Aug 
1993. 9p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC03-76SF00515. (SLAC/SSRL-0046; CONF- 
930824-34: Synchrotron radiation instrumentation, Gaithersburg, 
MD (United States), 23-26 Aug 1993). Order Number DE94009119. 
Source: OSTI; NTIS; INIS; GPO Dep. 

In recent work, planar configurations of permanent magnets were 
proposed as_ substitutes for conventional current-driven iron 
quadrupoles in applications limited by small aperture sizes and 
featuring small beam occupation diameters. Important examples in- 
clude the configuring of focusing lattices in small-gap insertion 
devices, and the implementation of compact mini-beta sections on 
linear or circular machines. In subsequent analysis, this approach 
was extended to sextupoles and higher-order multipoles. In this pa- 
per we report on initial measurements conducted at the Stanford 


43 PARTICLE ACCELERATORS 
4303 Auxiliaries and Components 


Linear Accelerator Center on recently fabricated planar permanent 


magnet quadrupoles and sextupoles configured out of SmCo and 
NdFe/B. 


16320 (SLAC-PUB-6365) A longitudinal multi-bunch feed- 
back system using parallel digital signal processors. 
Sapozhnikov, L. (Stanford Linear Accelerator Center, Menlo Park, 
CA (United States)); Fox, J.D.; Olsen, J.J.; Oxoby, G.; Linscott, |.; 
Drago, A.; Serio, M. Stanford Linear Accelerator Center, Menlo 
Park, CA (United States). Dec 1993. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00515. 
(CONF-9310204—15: Beam instrumentation workshop, Santa Fe, 
NM (United States), 20-23 Oct 1993). Order Number DE94009017. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A programmable longitudinal feedback system based on four 
AT&T 1610 digital signal processors has been developed as a 
component of the PEP-I] R&D program. This longitudinal quick pro- 
totype is a proof of concept for the PEP-Il system and implements 
full-speed bunch-by-bunch signal processing for storage rings with 
bunch spacing of 4 ns. The design incorporates a phase-detector- 
based front end that digitizes the oscillation phases of bunchies at 
the 250 MHz crossing rate, four programmable signal processors 
that compute correction signals, and a 250-MHz hold buffer/kicker 
driver stage that applies correction signals back on the beam. The 
design implements a general-purpose, table-driven downsampler 
that allows the system to be operated at several accelerator 
facilities. The hardware architecture of the signal processing is de- 
scribed, and the software algorithms used in the feedback signal 
computation are discussed. The system configuration used for 
tests at the LBL Advanced Light Source is presented. 


16321 (SLAC-PUB-6402) An analog memory integrated cir- 
cuit for waveform acquisition up to 900 MHz. Haller, G.M. 
(Stanford Linear Accelerator Center, Menlo Park, CA (United 
States)); Wooley, B.A. Stanford Linear Accelerator Center, Menlo 
Park, CA (United States). Dec 1993. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00515. 
(CONF-931107-36: 1993 IEEE nuclear science symposium and 
medical imaging conference, San Francisco, CA (United States), 2- 
5 Nov 1993). Order Number DE94009020. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The design and implementation of a switched-capacitor memory 
suitable for capturing high-speed analog waveforms is described. 
Highlights of the presented circuit are a 900 MHz sampling fre- 
quency (generated on chip), input signal independent cell 
pedestals and sampling instances, and cell gains that are insensi- 
tive to component sizes. A two-channel version of the memory with 
32 cells for each channel has been integrated in a 2-um comple- 
mentary metal oxide semiconductor (CMOS) process with 
poly-to-poly capacitors. The measured rms cel pedestal variation in 
a channel after baseline subtraction is less than 0.3 mV across the 
full input signal range. The cell-to-cell gain matching is better than 
0.01% rms, and the nonlinearity is less than 0.03% for a 2.5-V in- 
put range. The dynamic range of the memory exceeds 13 bits, and 
the peak signal-to-(noise+distortion) ratio for a 21.4 MHz sine wave 
sampled at 900 MHz is 59 dB. 


16322 (SLAC-PUB-—6410) Impact of gas bremsstrahlung on 
synchrotron radiation beamline shielding at the Advanced Pho- 
ton Source. Ipe, N.E. (Stanford Linear Accelerator Center, Menlo 
Park, CA (United States)); Fasso, A. Stanford Linear Accelerator 
Center, Menlo Park, CA (United States). Jan 1994. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00515. (CONF-940424—-26: 8. international conference on 
radiation shielding, Arlington, TX (United States), 24-27 Apr 1994). 
Order Number DE94009120. Source: OSTI; NTIS; INIS; GPO Dep. 

The Advanced Photon Source (APS) currently under construction 
at Argonne National Laboratory will be one of the world’s brightest 
synchrotron radiation facilities. The storage ring, capable of storing 
currents up to 300 mA at 7.0 GeV and 200 mA at 7.5 GeV, will 
produce very intense and energetic synchrotron radiation (E, = 24 
keV for bending magnets and E, = 37.4 keV for wigglers, where E, 
is the critical energy). The synchrotron radiation (SR) beam lines 
consisting of experimental enclosures and transport lines will have 
to be shielded against synchrotron radiation and gas 
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bremsstrahlung scattered from beam line components. For inser- 
tion devices placed in the straight sections (length = 15 m), the 
gas bremsstrahlung produced by the interaction of the primary 
stored beam with residual gas molecules or ions in the storage ring 
vacuum chamber dominates the SR beam line shielding. The 
impact of gas bremsstrahlung on the SR beam line shielding ts dis- 
cussed in this paper. 


16323 (SLAC-PUB-6428) The 50 GeV program at SLAC. 
Prescott, C.Y. Stanford Linear Accelerator Center, Menlo Park, CA 
(United States). Mar 1994. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC03-76SF00515. (CONF- 
940173-1: CERN SMC meeting on internal spin structure of the 
nucleon, New Haven, CT (United States), 5-6 Jan 1994). Order 
Number DE94009121. Source: OSTI; NTIS; INIS; GPO Dep. 

SLAC has undertaken a modes programs to upgrade the beam 
energy for fixed target experiments to 50 GeV. This upgrade is 
possible due to the previous extensive development work on the 
linac accelerating gradient for the SLC, which has been operational 
for over five years. The SLC can deliver a beam of energy up to 
60 GeV using a pulse compression technique in the rf system 
which trades pulse length for a higher pulse amplitude. This mode 
of operation has been reliable and routine for the SLC. However 
the beam line transport which takes electrons or positrons from the 
end of the linac to the target in End Station A has not been up- 
graded from the original design energy of 25 GeV. The 50 GeV 
upgrade for the fixed target experiments consists in modifying and 
increasing the number of beam line dipole magnets to reach 50 
GeV, plus modemization of the beam line instrumentation and con- 
trols. The plans for spin structure experiments using electron 
beams at energies up to 50 GeV are described. 


16324 (SLAC-TN-93-7) Designing SSC quadrupole sup- 


ports to minimize the effects from vibrational noise. Ritson, D. 
(Stanford Linear Accelerator Center, Menlo Park, CA (United 
States)). Stanford Linear Accelerator Center, Menlo Park, CA 
(United States). Sep 1993. 16p. Sponsored by USDOE, Washing- 


ton, DC (United States). DOE Contract AC03-76SF00515. 
(SSCL-645). Order Number DE94009086. Source: OSTI; NTIS; 
INIS; GPO Dep. 

G. Stupakov has shown theoretically that the emittance at the 
SSC should increase linearly with time and the seismic noise spec- 
trum associated with quadrupole motion at the betatron frequency 
~ 750-1500 Hz. While the motion is also affected by overtones of 
the knockout frequencies, the frequencies are so high that the 
seismic noise becomes vanishingly small. Feedback control would 
be required to control emittance growth for a power spectrum in 
excess of 10-1? microns?/Hz, assuming unit transmission at the 
betatron knockout frequency through the quadrupole supports. At 
the 1991 Corpus Christi Workshop on Beam Dynamics, N. Dikan- 
ski predicted unacceptable emittance growths of minutes for the 
SSC collider in the absence of protective measures. In view of this 
prediction a workshop was convened in February of 1992 to dis- 
cuss vibrational issues. At this workshop G. Fischer referred 
participants to an early study based on the then best compilation 
from Aki and Richards of seismic measurements. Aki and Richards 
showed ambient ground noise for a generic site many orders of 
magnitude lower than the INP measurements for the 750-1500 Hz 
range. Fischer referred to later extensive measurements in the US 
and USSR that had confirmed the Aki results and also showed that 
instrumental noise in the 750-1500 Hz region could dominate mea- 
surement precision. Later measurements made by the Russian 
group at the SSC site measure quiet noise spectra of Hz five or- 
ders of magnitude lower than the original values. Under noisy 
conditions measurements indicate that culturaliy induced vibrations 
might still lead to marginal emittance growth, assuming unit trans- 
mission in the relevant frequency range, and 100% efficient 
coupling of resonant modes to the beam. This is certainly an over- 
estimate as relevant wavelengths are small compared with 
quadrupole dimensions. 


16325 (TRI-89-1, pp. 11-14) AC magnets for the kaon fac- 
tory accelerators. Wienands, U. (TRIUMF, Vancouver, BC 
(Canada)); Servranckx, R.V. TRIUMF, Vancouver, BC (Canada). 
Mar 1989. (CONF-8810196—: Magnet design workshop, Vancouver 
(Canada), 3-5 Oct 1988). In Proceedings of the kaon pds magnet 
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design workshop. 183p. Order Number DE94621183. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The requirements for the magnets for the KAON Factory acceler- 
ators are given. Besides a tabulation of the magnet data, field 
uniformity is discussed and limits are derived from tracking studies. 
Dynamic tolerances are discussed. 


16326 (TRI-89-1, pp. 15-26) The design, manufacture and 
testing of the ISIS fast-cycling magnets. Harold, M.R. (Ruther- 
ford Appleton Lab., Chilton (United Kingdom)). TRIUMF, 
Vancouver, BC (Canada). Mar 1989. (CONF-8810196—-: Magnet 
design workshop, Vancouver (Canada), 3-5 Oct 1988). In Proceea- 
ings of the kaon pds magnet design workshop. 1883p. Order 
Number DE94621183. Source: OSTI; NTIS (US Sales Only); INIS. 

Preliminary design work on a spallation neutron source(1) was 
begun in 1975. The SNS (the name was later changed to ISIS) 
was approved in 1977, and beam was first accelerated and ex- 
tracted in 1984. ISIS uses a synchrotron designed to provide 180 
uA (2.5 E13 protons per pulse) at 800 MeV with a pulse repetition 
frequency of 50 Hz. Injection at 70 MeV is achieved by stripping of 
H~-ions, and acceleration in two bunches is provided by six RF 
stations. The beam is extracted in the vertical plane and taken to 
the U 238 target by means of a beamline 150 m long (fig 1). ISIS 
presently operates at a current of about 100 pa at 750 MeV. The 
synchrotron has a mean radius of 26 m and superperiodicity of 10. 
Much of the circumference consists of straight-section space, due 
to the requirements of injection, extraction, diagnostics and RF. 
The design emittances are 540 and 430 mm-mrad in the horizontal 
and vertical planes respectively, figures which lead to large aper- 
ture magnets. Each superperiod (fig.2) consists of a 36 deg dipole, 
a quadrupole doublet and a singlet defocusing quadrupole, all of 
which are electrically in series. The dipole has a weak transverse 
gradient to provide horizontal focusing. Associated with each of the 
doublet quads is a independently-powered trim quadrupole, and 
there are eleven orbit-correcting dipoles [2]. Spaces have been re- 
served for sextupoles and octupoles; these have been designed 
but not yet manufactured. 


16327 (TRI-89-1, pp. 27-32) Design and measurements of 
A.C. - magnets at DESY Il. Hemmie, G. (Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany)). TRIUMF, Vancouver, 
BC (Canada). Mar 1989. (CONF-8810196—: Magnet design work- 
shop, Vancouver (Canada), 3-5 Oct 1988). In Proceedings of the 
kaon pds magnet design workshop. 183p. Order Number 
DE94621183. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper summarizes the content of a talk given at the MAG- 
NET DESIGN WORKSHOP at TRIUMF on October 3-5, 1988. 
After a short introduction to the DESY 2 Synchrotron lattice and 
magnet parameters the choice of steel will be discussed. The influ- 
ence of eddy current effects in the core and endfield design will be 
described. Some fabrication and assembly details are given. Finally 
the technique of the AC- measurements will be explained and a 
few results will be given. 


16328 (TRI-89-1, pp. 33-40) A de biased rapid-cycling 
magnet system operating in a dual frequency mode. Sasaki, H. 
(National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan)); 
Adachi, T.; Someya, H.; Sakai, |. TRIUMF, Vancouver, BC 
(Canada). Mar 1989. (CONF-8810196-: Magnet design workshop, 
Vancouver (Canada), 3-5 Oct 1988). In Proceedings of the kaon 
pds magnet design workshop. 183p. Order Number DE94621183. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A prototype rapid-cycling magnet and power supply of a high in- 
tensity proton synchrotron for condensed matter research have 
been constructed and tested in DC biased and dual-frequency 
mode at practical operation level. This report describes the design 


and features of the DC biasing device and the performance of the 
system. 


16329 (TRI-89-1, pp. 41-49) ESRF booster synchrotron 
magnet and power supply design. Marks, N. (ESRF, Grenoble 
(France)). TRIUMF, Vancouver, BC (Canada). Mar 1989. (CONF- 
8810196-: Magnet design workshop, Vancouver (Canada), 3-5 Oct 
1988). In Proceedings of the kaon pds magnet design workshop. 
183p. Order Number DE94621183. Source: OSTI; NTIS (US Sales 
Only); INIS. 





The parameters of the dipole, quadrupole and sextupole mag- 
nets in the 10Hz Booster Synchrotron of the ESRF (European 
Synchrotron Radiation Facility) are detailed. A number of possible 
power supply systems are considered, and the advantages of the 
classical ’White Circuit’ over other variants are presented. The pa- 
per then concentrates on the dipoles and quadrupoles, considering 
the interaction between the power supply and magnet design. The 
interaction of coil eddy current loss and magnet voltage is exam- 
ined, and end ‘roll off’ geometries for both sets of magnets are 
presented. 


16330 (TRI-89-1, pp. 50) Power supply considerations for 
magnet design. Reiniger, K. (TRIUMF, Vancouver, BC (Canada)). 
TRIUMF, Vancouver, BC (Canada). Mar 1989. (CONF-8810196—: 
Magnet design workshop, Vancouver (Canada), 3-5 Oct 1988). In 
Proceedings of the kaon pds magnet design workshop. 1883p. Or- 
der Number DE94621183. Source: OSTI; NTIS (US Sales Only); 
INIS. 

For the Booster and Driver rings of the TRIUMF KAON Factory, 
the resonant supply configuration dictates certain constraints on 
the magnet design. As the magnets are excited in series, the uni- 
formity of the magnets is a primary concern. The inductance of the 
magnets must be carefully controlled to assure that the stored en- 
ergy in the inductive components are the same. As the resonant 
system is comprised of a number of resonant cells, it is important 
that the cells be matched as closely as possible to assure the 
magnetic field as a function of time in the various families of mag- 
nets is the same. This implies careful control of the mechanical 
configuration as well as the amount of steel in each magnet. 


16331 (TRI-89-1, pp. 51-55) Fermilab magnet construction. 
Humbert, J.C. (Fermi National Accelerator Lab., Batavia, IL (United 
States)). TRIUMF, Vancouver, BC (Canada). Mar 1989. (CONF- 
8810196—: Magnet design workshop, Vancouver (Canada), 3-5 Oct 
1988). In Proceedings of the kaon pds magnet design workshop. 
183p. Order Number DE94621183. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Magnet construction, as performed by FERMILAB, was dis- 
cussed under the major headings: core stacking, core winding, coil 
insulating, final assembly, and inspection. 


16332 (TRI-89-1, pp. 56-61) The status of the booster 
dipole design and plans for the project definition study year. 
Otter, A. (TRIUMF, Vancouver, BC (Canada)). TRIUMF, Vancou- 
ver, BC (Canada). Mar 1989. (CONF-8810196—-: Magnet design 
workshop, Vancouver (Canada), 3-5 Oct 1988). In Proceedings of 
the kaon pds magnet design workshop. 183p. Order Number 
DE94621183. Source: OSTI; NTIS (US Sales Only); INIS. 

The present status of the booster dipole design is presented to- 
gether with a list of the magnet development tasks during the 
project definition study. 


16333 (TRI-89-1, pp. 62-67) Kaon factory magnets. Verma, 
V. (TRIUMF, Vancouver, BC (Canada)). TRIUMF, Vancouver, BC 
(Canada). Mar 1989. (CONF-8810196-: Magnet design workshop, 
Vancouver (Canada), 3-5 Oct 1988). In Proceedings of the kaon 
pds magnet design workshop. 183p. Order Number DE94621183. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The KAON Factory at TRIUMF will require over 1,200 magnets 
of up to 60 different designs. The total cost of the KAON Factory is 
estimated to be $571 million (in 1986 dollars) and out of this 
approximately $75 million is for these magnets. This paper will de- 
scribe the plans for design, procurement and installation (excluding 
kickers, septa and bump magnets) under a very tight scheduling 
constraint. Some logistics problems for testing and installing all the 
magnets will be outlined. We expect that discussions at this work- 
shop will help us find solutions to some of these problems. 


16334 (TRI-89-1, pp. 68-70) Kicker requirements for the 
kaon factory. Wienands, U. (TRIUMF, Vancouver, BC (Canada)). 
TRIUMF, Vancouver, BC (Canada). Mar 1989. (CONF-8810196—: 
Magnet design workshop, Vancouver (Canada), 3-5 Oct 1988). In 
Proceedings of the kaon pds magnet design workshop. 183p. Or- 
der Number DE94621183. Source: OSTI; NTIS (US Sales Only); 
INIS. 
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An overview of the kickers needed for the fast injection and 
extraction systems for the KAON Factory rings is given. The speci- 
fications are based on the newly developed racetrack lattices. Rise 
time of the field and limits on field variations (ringing) are given. 


16335 (TRF89-1, pp. 71-79) Kickers and septa at the ps 
complex, CERN. Fiander, D. (European Organization for Nuclear 
Research, Geneva (Switzerland)); Metzmacher, K-D.; Pearce, P. 
TRIUMF, Vancouver, BC (Canada). Mar 1989. (CONF-8810196-: 
Magnet design workshop, Vancouver (Canada), 3-5 Oct 1988). In 
Proceedings of the kaon pds magnet design workshop. 183p. Or- 
der Number DE94621183. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The story of kickers and septa of the PS complex started in May 
1963 when the first fast extracted beam was obtained from the 28 
GeV synchrotron. Since those early days of the plunging small 
aperture kicker and its associated bending magnet there has been 
a constant evolution and increase in complexity as ring after ring 
has been added and the particle species widened. Today the com- 
plex has 20 kicker systems containing nearly 100 magnet modules 
and requiring no fewer than 200 thyratrons for PFN switching. The 
septum magnet population, whether d.c. or pulsed, approaches 40. 
The design of the kicker systems has been influenced by the short- 
age of straight section length and the relatively short inter-bunch 
interval of all the PS machines. Typically needed field rise and fall 
times are 30 - 100 ns and the impedance levels are 8 - 30 ohms. 
The paper reviews the current family of kickers, including their 
pulse generators, tries to justify the design options which were 
taken and relates the positive and negative aspects of operational 
experience extending over 15 years in certain cases. A similar but 
brief account of the septa is also given, but limited to magnet con- 
siderations. 


16336 (TRI-89-1, pp. 80-86) New stripekicker in the 
injection chain of HERA. Ruemmier, J. (Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany)). TRIUMF, Vancouver, 
BC (Canada). Mar 1989. (CONF-8810196—: Magnet design work- 
shop, Vancouver (Canada), 3-5 Oct 1988). In Proceedings of the 
kaon pds magnet design workshop. 183p. Order Number 
DE94621183. Source: OSTI; NTIS (US Sales Only); INIS. 

In the HERA injection chain for the inj- and ejections many 
stripekickers are used to switch the beam. The kicker in PETRA 
must switch in a very short time. Ferrite kickers with stripes meet 
all the requirements. 


16337 (TRI-89-1, pp. 87-95) Overview of kicker magnet 
systems at the SPS and LEP. Roedel, V. (European Organization 
for Nuclear Research, Geneva (Switzerland)); Schroeder, G.H. 
TRIUMF, Vancouver, BC (Canada). Mar 1989. (CONF-8810196—-: 
Magnet design workshop, Vancouver (Canada), 3-5 Oct 1988). In 
Proceedings of the kaon pds magnet design workshop. 183p. Or- 
der Number DE94621183. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The 450 GeV Super Synchrotron (SPS) and the Large Electron 
Positron Collider (LEP) at CERN are equipped with more than 40 
kicker magnet systems containing about 100 high power thyratrons 
for injection, ejection or dumping of the various types of acceler- 
ated particles (protons, antiprotons, heavy ions, electrons and 
positrons). Depending on their particular application the magnets 
and pulse generators are built according to different design criteria. 
After a shore overview of the different systems the largest device, 
the SPS proton and positron inflector (12 independent kicker mag- 
nets, kick strength 0.43 Tm, kick rise time 145 ns, pulse duration 1 
to 12s) is described in more detail. 


16338 (TRE89-1, pp. 96-100) A kicker upgrade for Los 
Alamos proton storage ring. Thiessen, H.A. (Los Alamos Na- 
tional Lab., NM (United States)). TRIUMF, Vancouver, BC 
(Canada). Mar 1989. (CONF-8810196—-: Magnet design workshop, 
Vancouver (Canada), 3-5 Oct 1988). In Proceedings of the kaon 
pds magnet design workshop. 183p. Order Number DE94621183. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Brief coverage of a kicker upgrade for the Los Alamos proton 
storage ring was presented under the following topic headings: 
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specifications, current required, inductance, rise time, tricks to di- 
vide the inductance, safety considerations, accelerated lifetime 
tests, effect of ferrite permeability and SPICE calculations. 


16339 (TRI-89-1, pp. 101-105) A preliminary design of the 
Los Alamos fast kicker magnet pulser and power supply. 
Winje, R.A. (Science Applications International Corp., Princeton, NJ 
(United States)). TRIUMF, Vancouver, BC (Canada). Mar 1989. 
(CONF-8810196—: Magnet design workshop, Vancouver (Canada), 
3-5 Oct 1988). In Proceedings of the kaon pds magnet design 
workshop. 1838p. Order Number DE94621183. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The technical design of the Kicker Magnet Pulser and Power 
Supply is based on the switching of a precharged pulse forming 
network (pfn) into a matched load. Provisions are made through 
the selection of the main switch tube to accommodate loads that 
are not matched to the pfn impedance. The paper includes a de- 
scription of the major components of the power supply and a 
summary of the performance parameters. 


16340 (TR-H89-1, pp. 106-111) Magnet requirements for ex- 
perimental areas. Blackmore, E.W. (TRIUMF, Vancouver, BC 
(Canada)); Otter, A.J. TRIUMF, Vancouver, BC (Canada). Mar 
1989. (CONF-8810196—: Magnet design workshop, Vancouver 
(Canada), 3-5 Oct 1988). In Proceedings of the kaon pds magnet 
design workshop. 183p. Order Number DE94621183. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The magnet requirements for the experimental areas of the TRI- 
UMF KAON Factory are varied and demanding. In the target areas 
the magnets will be located in radiation fiekds up to 10E7 rad/h and 
will also absorb thermal loads from beam heating up to several W/ 
cm®. In this operating environment the magnets must be reliable 
and capable of remote instailation and servicing. Other magnet de- 
signs include Lambertson septum magnets for beam splitting in the 
proton switchyard and superconducting or superferric magnets in 
the secondary channels and detectors. This paper describes some 
of these magnet requirements and presents some preliminary 
ideas on their designs. 


16341 (TRI-89-1, pp. 112-118) Radiation-hardening of mag- 
net coils. Harvey, A. (Stanford Linear Accelerator Center, Menlo 
Park, CA (United States)). TRIUMF, Vancouver, BC (Canada). Mar 
1989. (CONF-8810196—: Magnet design workshop, Vancouver 
(Canada), 3-5 Oct 1988). in Proceedings of the kaon pds magnet 
design workshop. 183p. Order Number DE94621183. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The first essential before embarking on the radiation-hardening 
of electrical insulation - mostly magnet coils - in any beam line 
application is to obtain a reliable estimate of the dose to the com- 
ponents. These are examples ( switchyards at SLAC and LAMPF) 
where the degree of hardness specified was much higher than was 
required. Although experience shows that the cost premium for 
substantial radiation - hardening is of the order of 10%, it has also 
become clear that well - designed beam line have negligible 
losses: hardening is required only in the vicinity of targets, collima- 
tors or other beam - intercepting devices. Where the beam is 
deliberately scraped, local shielding will minimize the associated 
radiation in the surroundings. Electron machines have their own 
special problems due to synchrotron radiation, so certainly coils 
and other electrical equipment should be kept away from the beam 
bend - plane. Because proton beams interact with thick targets in 
the meson factories, TRIUMF, LAMPF and PSI (formerly SIN) have 
examples of very hard magnet coils near their target cells. The ac- 
tivation that is associated with these substantial doses requires 
remote handling of the magnets, and poses the question of 
whether it is worth considering repairing a damaged magnet when 
it fails. As disposal of radioactive waste becomes more and more 
difficult, repair may become more attractive, but provision for it 
needs to be designed - in from the start. It is these problems of ra- 
dioactive handling that add substantially to the cost of radiation - 
hardened magnets. An interesting disposal idea originated at PSI 
in Switzerland -damaged magnets were incorporated into cast con- 
crete shielding blocks for their target cells. 
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16342 (TRE89-1, pp. 119-123) Search coil measurements 
of particle accelerator magnets. Henrichsen, K.N. (European Or- 
ganization for Nuclear Research, Geneva (Switzerland)). TRIUMF, 
Vancouver, BC (Canada). Mar 1989. (CONF-8810196—: Magnet 
design workshop, Vancouver (Canada), 3-5 Oct 1988). In Proceed- 
ings of the kaon pds magnet design workshop. 183p. Order 
Number DE94621183. Source: OSTI; NTIS (US Sales Only); INIS. 

Specific problems related to search coil measurements in mag- 
nets for particle accelerators are discussed. This includes the coil 
manufacture and calibration as well as the measurement of the 
magnetic flux. 


16343 (TRI-89-1, pp. 124-131) AC magnetic measurements 
of the ALS booster synchrotron dipole magnet engineering 
model. Green, M.|. (Lawrence Berkeley Lab., CA (United States)); 
Hoyer, E.; Keller, R.; Nelson, D.H. TRIUMF, Vancouver, BC 
(Canada). Mar 1989. (CONF-8810196-: Magnet design workshop, 
Vancouver (Canada), 3-5 Oct 1988). In Proceedings of the kaon 
pds magnet design workshop. 183p. Order Number DE94621183. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We made a minimal set of AC magnetic measurements of the 
engineering model of the ALS Booster Dipole Magnet as part of the 
process of qualifying its design for production. Magnetic induction 
integrals over paths approximating electron-beam trajectories were 
measured with long curved coils connected to an electronic inte- 
grator. Magnetic induction was measured with point coils and an 
integrator and independently with a Hall-effect Gaussmeter. These 
quantities, and magnet current, were displayed on a commercial 
digital storage oscilloscope as parametric functions of time. The 
displayed waveforms were stored, processed and redisplayed as 
representations of selected magnet parameters. A waveform repre- 
senting the magnet's effective-length was created by dividing the 
integral waveform by the magnetic induction waveform. Waveforms 
of the transfer functions were produced by dividing both the inte- 
gral waveform and the magnetic induction waveform by the current 
waveform. Pairs of matched coils, connected in series opposition, 
provided differential measurements of field uniformity. Quadrupole 
and sextupole coefficients were derived from the uniformity data. 
These magnet parameters were measured at 2 and 10 Hz frequen- 
cies. Together with measurements of the magnetic field at selected 
DC leveis, the AC measurements demonstrated that the magnet 
design met specifications and qualified it for production. 


16344 (TRI-89-1, pp. 132-135) Loss measurement pro- 
grams at TRIUMF. Otter, A. (TRIUMF, Vancouver, BC (Canada)); 
Neves, W. TRIUMF, Vancouver, BC (Canada). Mar 1989. (CONF- 
8810196—: Magnet design workshop, Vancouver (Canada), 3-5 Oct 
1988). In Proceedings of the kaon pds magnet design workshop. 
183p. Order Number DE94621183. Source: OSTI; NTIS (US Sales 
Only); INIS. 

During the KAON Factory Project Definition Study year we plan to 
directly measure magnet losses at sinusoidal excitation and at the 
proposed dual frequency excitation of the booster and driver rings. 
The losses due to transverse fields in the conductors will be mea- 
sured using the NINA magnets and core losses will be measured 
on steel samples using an Epstein Bridge method which allows de 
bias levels to be applied. The proposed tests are described and 
some preliminary findings are presented. The aim of these tests is 
to allow us to understand the loss processes and to allow us to 
calculate these losses with greater accuracy and confidence. 


16345 (TRI-89-1, pp. 136-138) Methods of estimating iron 
losses and field errors in ac magnets. Reeve, P.A. (TRIUMF, 
Vancouver, BC (Canada)). TRIUMF, Vancouver, BC (Canada). Mar 
1989. (CONF-8810196—-: Magnet design workshop, Vancouver 
(Canada), 3-5 Oct 1988). In Proceedings of the kaon pds magnet 
design workshop. 183p. Order Number DE94621183. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Some semi-empirical formulas for estimating the iron losses due 
to hysteresis and eddy currents are presented. Also a method of 
estimating the field error or phase lag caused by eddy currents in 
components of magnets is given. 


16346 
group discussion. Baartman, R. 


(TRE89-1, pp. 139-141) Report on kickers working 


(and others); Bowden, G.; 





Cassel, R. TRIUMF, Vancouver, BC (Canada). Mar 1989. (CONF- 
8810196—: Magnet design workshop, Vancouver (Canada), 3-5 Oct 
1988). In Proceedings of the Kaon pds magnet design workshop. 
183p. Order Number DE94621183. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This paper is a summary of the working group discussion on 
kicker magnet design. Topics included: electric field deflectors, B-I| 
tracking, kicker design, coupling impedance, Kaon factory kicker 
needs, the new lattices, and preliminary proposals for kickers for 
Kaon factory. 


16347 (TRI-89-1, pp. 142-143) Report on fast cycling mag- 
nets working group discussion. Berkes, B. (and others); 
Blackmore, E.; Clark, G. TRIUMF, Vancouver, BC (Canada). Mar 
1989. (CONF-8810196—: Magnet design workshop, Vancouver 
(Canada), 3-5 Oct 1988). In Proceedings of the Kaon pds magnet 
design workshop. 183p. Order Number DE94621183. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This paper is a summary of the working discussion on the consid- 
erations for production and performance of fast cycling magnets. 


16348 (TRI-89-1, pp. 144-147) Report on magnet power 
supply system working group discussion. Reiniger, Klaus (TRI- 
UMF, Vancouver, BC (Canada)); Praeg, Walter; Sasaki, Hirochi; 
Marks, Neil. TRIUMF, Vancouver, BC (Canada). Mar 1989. (CONF- 
8810196—: Magnet design workshop, Vancouver (Canada), 3-5 Oct 
1988). In Proceedings of the Kaon pds. magnet design workshop. 
183p. Order Number DE94621183. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This paper is a summary of the working group discussion on 
magnetic power supply systems. Topics include: position and num- 
ber of DC bias supplies, circuit resonance and choke construction, 
AC energy make-up system, timing and frequency stability, and 
faults and future investigations. 


16349 (TRI-89-1, pp. 148-149) Report on industrial partici- 
pation working group discussions. TRIUMF, Vancouver, BC 
(Canada). Mar 1989. (CONF-8810196—: Magnet design workshop, 
Vancouver (Canada), 3-5 Oct 1988). In Proceedings of the Kaon 
pds magnet design workshop. 183p. Order Number DE94621183. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This paper is a summary of the working group discussion on 
industrial participation in magnet production for TRIUMF. Topics in- 
cluded: industrial capacity for magnet production, production 
technology, and design assistance. 


16350 (TRH89-1, pp. 150-156) A shielded energy - storage 
choke for rapid cycling synchrotrons. Praeg, W.F. (Argonne Na- 
tional Lab., IL (United States)). TRIUMF, Vancouver, BC (Canada). 
Mar 1989. (CONF-8810196—-: Magnet design workshop, Vancouver 
(Canada), 3-5 Oct 1988). In Proceedings of the kaon pds magnet 
design workshop. 183p. Order Number DE94621183. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The conventional design of energy storage chokes with a picture 
frame iron enclosure is briefly reviewed. Eddy current losses in the 
coil windings caused by transverse leakage flux are calculated. 
Eddy current shielding is proposed for the coil assembly to protect 
it from leakage flux and to eliminate the need for stranded conduc- 
tors. The eddy current shield forces nearly 100% coupling between 
the coils, permitting designs with an H-frame iron enclosure and 
multiple air gaps. 


16351 (TRI-89-1, pp. 157-163) Dual versus single frequency 
ring magnet power supplies for rapid cycling synchrotrons. 
Praeg, W.F. (Argonne National Lab., IL (United States)). TRIUMF, 
Vancouver, BC (Canada). Mar 1989. (CONF-8810196-: Magnet 
design workshop, Vancouver (Canada), 3-5 Oct 1988). In Proceed- 
ings of the kaon pds magnet design workshop. 183p. Order 
Number DE94621183. Source: OSTI; NTIS (US Sales Only); INIS. 

Features of dual and of single frequency ring magnet power sup- 
plies for rapid-cycling synchrotrons are compared. 


16352 (TRE89-1, pp. 164-171) Calculating the frequency 
response of magnets with laminated cores. Praeg, W.F. (Ar- 
gonne National Lab., IL (United States)). TRIUMF, Vancouver, BC 
(Canada). Mar 1989. (CONF-8810196-: Magnet design workshop, 
Vancouver (Canada), 3-5 Oct 1988). In Proceedings of the kaon 
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pds magnet design workshop. 183p. Order Number DE94621183. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A method is described for calculating the frequency of magnets 
with laminated ferromagnetic cores energized from alternating cur- 
rent (ac) with a direct current (dc) bias. This is useful during the 
design of magnets and their power supplies for regulation and rip- 
ple studies and to estimate magnet losses and the circuit response 
to transients. 


16353 (TRI-89-1, pp. 172-176) A prototype kicker magnet 
for the kaon factory. Roedel, V. (European Organization for Nu- 
clear Research, Geneva (Switzerland)). TRIUMF, Vancouver, BC 
(Canada). Mar 1989. (CONF-8810196—: Magnet design workshop, 
Vancouver (Canada), 3-5 Oct 1988). In Proceedings of the kaon 
pds magnet design workshop. 183p. Order Number DE94621183. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Several kicker magnet systems are required for the KAON Fac- 
tory. The most critical requirements with respect to rise time and 


kick strength are for the kickers for ejection of the Booster ring and 
the Driver ring. 


16354 (UCRL-JC—113839) The new LLNL AMS sample 
changer. Roberts, M.L.; Norman, P.J.; Garibaldi, J.L.; Hornady, 
R.S. Lawrence Livermore National Lab., CA (United States). 7 Sep 
1993. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. (CONF-930960-11: 6. interna- 
tional conference on accelerator mass spectrometry, Canberra 
(Australia), 17 Sep - 1 oct 1993}. Order Number DE94009095. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Center for Accelerator Mass Spectrometry at LLNL has 
installed a new 64 position AMS sample changer on our spectrom- 
eter. This new sample changer has the capability of being 
controlled manually by an operator or automatically by the AMS 
data acquisition computer. Automatic control of the sample changer 
by the data acquisition system is a necessary step towards unat- 
tended AMS operation in our laboratory. The sample changer uses 
a fiber optic shaft encoder for rough rotational indexing of the sam- 
ple wheel and a series of sequenced pneumatic cylinders for final 
mechanical indexing of the wheel and insertion and retraction of 
samples. Transit time from sample to sample varies from 4 s to 19 
s, depending on distance moved. Final sample location can be set 
to within 50 microns on the x and y axis and within 100 microns in 
the z axis. Changing sample wheels on the new sample changer is 
also easier and faster than was possible on our previous sample 
changer and does not require the use of any tools. 


4304 Storage Rings 


Refer also to citation(s) 16262, 16287, 16298, 16299, 16300, 
16302, 16417 


16355 (ANL/OTD-APS/CP-82137) Status report on the Ad- 
vanced Photon Source — Fall 1993. Moncton, D.E. Argonne 
National Lab., IL (United States). [1993]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-9311182-1: 3. international conference on 
advanced materials, Tokyo (Japan), 8-9 Nov 1993). Order Number 
DE94007693. Source: OSTI; NTIS; INIS; GPO Dep. 

The Advanced Photon Source Project is well along on installa- 
tion of injector components and is beginning installation of the 
storage ring. All major buildings have been occupied with the ex- 
ception of the experiment hall, which will be completed by January 
1994. Research and development on all major technical compo- 
nents is nearing completion. Construction of user laboratory/office 
modules has begun. Plans for a central laboratory/office complex 
are well advanced. Fifteen Collaborative Access Teams have been 
approved for research on the initial set of 40. This talk will review 
the progress of construction and the highlights of the currently 
planned research program. 


16356 (FZR-93-27) ROSY - Rossendorf synchrotron radia- 
tion source: Project proposal 2nd version. As of November 
1993. Einfeld, D.; Matz, W. Forschungszentrum Rossendorf e.V. 
(FZR), Rossendorf bei Dresden (Germany). Nov 1993. 387p. (In 
German). Sponsored by Bundesministerium fuer Forschung und 
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Technologie, Bonn (Germany). Order 
Source: OSTI; NTIS (US Sales Only); INIS. 

The electron energy of the storage ring will be 3 GeV and the 
emitted synchrotron radiation is in the hard X-ray region with a crit- 
ical energy of the spectrum of E,=8,4 keV (A-=0,14 nm). With a 
natural emittance of 28 x nm rad ROSY emits high brilliance radia- 
tion. Besides the radiation from bending magnets there will be the 
possibility for using radiation from wigglers and undulators. For the 
insertion devices 8 places are foreseen four of which are located in 
non-dispersion-free regions. The storage ring is of fourfold symme- 
try, has a circumference of 148 m and is designed in a modified 
FODO structure. An upgrade of ROSY with superconducting bend- 
ing magnets in order to shift the spectrum to higher energy can 
easily be done. Part | contains the scientific case and a description 
of the planned use of the beam lines. Part Il describes the design 
of the storage ring and its components in more detail. (orig.) 


16357 (INIS-RU-375, pp. 3-15) Peculiar features of 
radiation problem solution on proton accelerators of new gen- 
eration. Mokhov, N.V. Gosudarstvenny} Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Serpukhov (Russian Federation). Inst. 
Fiziki Vysokikh Ehnergij. 1990. 246p. (in Russian). (CONF- 
9009550-: 5. All-Union scientific conference on ionizing radiation 
protection of nuclear-technical installations, Protvino (Russian Fed- 
eration), 19-21 Sep 1990). In 5th All-Union conference on ionizing 
radiation protection of nuclear-technical installation. Order Number 
DE94623502. Source: OSTI; NTIS (US Sales Only); INIS. 

Peculiar features of the solution of radiation problems on proton 
accelerators of new generation are considered. A major part of the 
mentioned above problems can be solved by simulation of hadron 
and electromagnetic cascades in the structures of the designed 
TeV facilities. 27 refs. 


Number DE94761385. 


16358 (INIS-RU-375, pp. 16-19) Protection of the Ser- 
pukhov tevatron ring elements from irradiation on proton 
losses. Drozhdin, A.!.; Maslov, M.A.; Mokhov, N.V.; Myznikov, 
K.P.; Fedotov, Yu.S.; Chepegin, V.N. Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (Russian Feder- 
ation). Inst. Fiziki Vysokikh Ehnergij. 1990. 246p. (in Russian). 
(CONF-9009550-: 5. All-Union scientific conference on ionizing 
radiation protection of nuclear-technical installations, Protvino (Rus- 
sian Federation), 19-21 Sep 1990). in 5th All-Union conference on 
ionizing radiation protection of nuclear-technical installation. Order 
Number DE94623502. Source: OSTI; NTIS (US Sales Only); INIS. 

Radiation protection tools are described for Serpukhov tevatron 
ring elements in case of proton beam losses. There is a special 
system which enables a local collection of these losses, that is a 
localized beam loss system (LBLS). A standard mode of the LBLS 
is intended for the interception making up a few percept of the total 
intensity. 5 refs. 


16359 (INIS-RU-375, pp. 27-30) Induced radioactivity of 
soil and ground waters in the region of UNK emergency beam 
dump channel. Kuchinin, S.L.; Lebedev, V.N.; Maslov, M.A. Gosu- 
darstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehnergij. 
1990. 246p. (in Russian). (CONF-9009550-: 5. All-Union scientific 
conference on ionizing radiation protection of nuclear-technical in- 
stallations, Protvino (Russian Federation), 19-21 Sep 1990). In 5th 
All-Union conference on ionizing radiation protection of nuclear- 
technical installation. Order Number DE94623502. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Two possible variants of radionuclide entry to water intake wells 
are considered including discharge radionuclides produced in soil 
around the emergency beam dump channel (EBDC) by the techno- 
geneous water flow and salvo radioactivity discharge from the 
EBDC region by flood waters at the maximum flood level. 2 refs. 


16360 (JINR-E-9-93-378) JINR tau-charm factory design 
study. Perel’shtejn, E. (Joint Inst. for Nuclear Research, Dubna 
(Russian Federation)); Aleksandrov, V.; Antropov, V. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Nuclear 
Problems. 1993. 14p. Order Number DE94622524. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Submitted to the 3-d workshop on the tau-charm factory, 1-6 
June 1993, Marbella, Spain. 
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The review on tau-charm factory in JINR (Dubna) is presented. 
The structure scheme of tau-charm factory is described. The prob- 
lems on injection complex are discussed: the composition, the 
working regime and parameters. The magnetic lattice of a booster 
is described. A versatile magnet lattice is used in tau-charm col- 
lider. It can realize both conventional flat beam scheme and 
monochromatization scheme. The results of chromaticity correction 
in high emittance lattice are presented. The list of parameters of 
tau-charm collider is given. The technical proposal of magnetic ele- 
ments of booster and collider and their power supplies is made, as 
well as RF power supply in collider and vacuum system in its peri- 
odic cell. 12 refs.; 12 figs.; 3 tabs. 


16361 (Juel-2820) Optimization of a liquid hydrogen/ 
deuterium target with extremely thin foil windows. Nake, C.J. 
Forschungszentrum Juelich GmbH (Germany). Inst. fuer Kern- 
physik. Sep 1993. 61p. (In German). Order Number DE94756186. 
Source: OSTI; NTIS (US Sales Only); INIS. 

For external experiments at COSY a target of liquid hydrogen or 
deuterium has been developed, which is very small in order to take 
advantage of the excellent beam quality of COSY. Targets with 
thicknesses down to only mm’s have been built and operate with- 
out bubbles. in order to make the effects of reactions in the 
windows much smaller than the target reactions, windows with a 
thickness of about 1.5 um have been achieved. A novel system 
which stabilizes the pressure difference between the inside and the 
outside of the target cell to a small constant value under all target 
conditions is used. (orig.) 


16362 (KEK-PROC—92-15, pp. 116-120) Standards and the 
design of the advanced photon source control system. Mc- 
Dowell, W.P. (Argonne National Lab., IL (United States)); Knott, 
M.J.; Lenkszus, F.R. National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Dec 1992. (CONF-911116-: ICALEPCS 
'91: International conference on accelerator and large experimental 
physics control systems, Tsukuba (Japan), 11-15 Nov 1991). In 
Proceedings of international conference on accelerators and large 
experimental physics control systems. 658p. Order Number 
DE94727632. Source: OSTI; NTIS; INIS. 

The Advanced Photon Source (APS), now under construction at 
Argonne National Laboratory (ANL), is a 7 GeV positron storage 
ring dedicated to research facilities using synchrotron radiation. 
This ring, along with its injection accelerators is to be controlled 
and monitored with a single, flexible, and expandable control sys- 
tem. This paper will cover the present status of the APS control 
system as well as discuss the design decisions which led us to use 
industrial standards and collaborations with other laboratories 
whenever possible to develop a control system. It will explain the 
APS control system and illustrate how the use of standards has 
allowed APS to design a controi system whose implementation ad- 
dresses these issues. (J.P.N.). 


16363 (KEK-PROC-—92-15, pp. 121-127) The ESRF control 
system; status and highlights. Klotz, W.D. (European Syn- 
chrotron Radiation Facility, 38 - Grenoble (France)). National Lab. 
for High Energy Physics, Tsukuba, Ibaraki (Japan). Dec 1992. 
(CONF-911116—-: ICALEPCS '91: International conference on ac- 
celerator and large experimental physics control systems, Tsukuba 
(Japan), 11-15 Nov 1991). In Proceedings of international confer- 
ence on accelerators and large experimental physics control 
systems. 658p. Order Number DE94727632. Source: OSTI; NTIS; 
INIS. 

The European Synchrotron Radiation Facility [1] will operate a 6 
GeV e—/e* storage ring of 850 m circumference to deliver to date 
unprecedented high brilliance X-rays to the European research 
community. The ESRF is the first member of a new generation of 
Synchrotron Radiation Sources, in which the brilliance of the beam 
and the utilization of insertion devices are pushed to their present 
limits. Commissioning of the facility's storage ring will start in 
spring 1992. A full energy injector, consisting of a 200 MeV linear 
preinjector and a 6 GeV fast cycling synchrotron (10 Hz) of 350 m 
circumference have been successfully commissioned during the last 
months. The Machine control system for this facility, which is under 
construction since 1988, is still under development, but its initial on- 
site operation this year has clearly made easier the commissioning 





of the preinjector plant. A description of the current system is given 
and application software for start-up is briefly described. (J.P.N.). 


16364 (KEK-PROC—92-15, pp. 128-130) Centralized multi- 
processor control system for the frascati storage rings 
DAONE. Di Pirro, G. (Istituto Nazionale di Fisica Nucleare, Frascati 
(Italy). Lab. Nazionale di Frascati); Milardi, C.; Serio, M. National 
Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Dec 1992. 
(CONF-911116-: ICALEPCS ’91: International conference on ac- 
celerator and large experimental physics control systems, Tsukuba 
(Japan), 11-15 Nov 1991). In Proceedings of international confer- 
ence on accelerators and large experimental physics control 
systems. 658p. Order Number DE94727632. Source: OSTI; NTIS; 
INIS. 

We describe the status of the DANTE (DA@ne New Tools Envi- 
ronment) control system for the new DA®NE 4-factory under 
construction at the Frascati National Laboratories. The system is 
based on a centralized communication architecture for simplicity 
and reliability. A central processor unit coordinates all communica- 
tions between the consoles and the lower level distributed 
processing power, and continuously updates a central memory that 
contains the whole machine status. We have developed a system 
of VME Fiber Optic interfaces allowing very fast point to point com- 
munication between distant processors. Macintosh II personal 
computers are used as consoles. The lower levels are all built us- 
ing the VME standard. (author). 


16365 (KEK-PROC—92-15, pp. 147-150) Status report on 
control system development for PLS. Won, S.C. (Pohang Accel- 
erator Lab. (Korea, Republic of)); Chang, S.S.; Huang, J.; Lee, 
J.W.; Lee, J.; Kim, J.H. National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Dec 1992. (CONF-911116—: ICALEPCS 
91: International conference on accelerator and large experimental 
physics control systems, Tsukuba (Japan), 11-15 Nov 1991). In 
Proceedings of international conference on accelerators and large 
experimental physics control systems. 658p. Order Number 
DE94727632. Source: OSTI; NTIS; INIS. 

Emphasizing reliability and flexibility, hierarchical architecture 
with distributed computers have been designed into the Pohang 
Light Source (PLS) computer control system. The PLS control sys- 
tem has four layers of computer systems connected via multiple 
data communication networks. This paper presents an overview of 
the PLS control system. (author). 


16366 


(KEK-PROC-92-15, pp. 151-153) Design of SPring-8 
control system. Wada, T. (JAERI-RIKEN Spring-8 Project Team, 
Tokyo (Japan)); Kumahara, T.; Yonehara, H.; Yoshikawa, H.; Ma- 


suda, T.; Wang Zhen. National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Dec 1992. (CONF-911116—: ICALEPCS 
91: International conference on accelerator and large experimental 
physics control systems, Tsukuba (Japan), 11-15 Nov 1991). In 
Proceedings of international conference on accelerators and large 
experimental physics control systems. 658p. Order Number 
DE94727632. Source: OSTI; NTIS; INIS. 

The control system of SPring-8 facility is designed. A distributed 
comiputer system is adopted with a three-hierarchy levels. All the 
computers are linked by computer networks. The network of upper 
level is a high-speed multi-media LAN such as FDDI which links 
sub-system control computers, and middie are Ethernet or MAP 
networks which link front end processors (FEP) such as VME sys- 
tem. The lowest is a field level bus which links VME and controlled 
devices. Workstations (WS) or X-terminals are useful for man- 
machine interfaces. For operating system (OS), UNIX is useful for 
upper level computers, and real-time OS's for FEP’s. We will select 
hardwares and OS of which specifications are close to international 
standards. Since recently the cost of software has become higher 
than that of hardware, we introduce computer aided tools as many 
as possible for program developments. (author). 


16367 (KEK-PROC—92-15, pp. 154-155) Design of a control 
system of the linac for SPring-8. Yoshikawa, H. (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Research Es- 
tablishment); Itoh, Y.; Kumahara, T. National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Dec 1992. (CONF-911116—: 
ICALEPCS '91: International conference on accelerator and large 
experimental physics control systems, Tsukuba (Japan), 11-15 Nov 
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1991). In Proceedings of international conference on accelerators 
and large experimental physics control systems. 658p. Order 
Number DE94727632. Source: OSTI; NTIS; INIS. 

The design of a control system of the linac which is a large scale 
system including many unstable components like klystrons and 
modulators. The linac for SPring-8 requires to be operated auto- 
matically for injection to the synchrotron. Under these conditions, 
we chose a distributed control system architecture of a single layer 
net-work to simplify the protocol of the net-work between the linac, 
the booster synchrotron and the storage ring. A VME computer of 
68030 is put in every modulator of the linac, and all control signals 
are gathered to the nearest VME computer. OS-9 and OS-9000 
are on trial for investigation of the performances. TCP/IP is tenta- 
tively chosen as a protocol of the net-work, but we expect that 
MAP/MMS makes a high performance, and we are preparing a test 
of it. (author). 


16368 (KEK-PROC—92-15, pp. 246-253) Ideas on a generic 
control systems based on the experience on the 4 LEP experi- 
ments control system. Barillere, R. (European Organization for 
Nuclear Research, Geneva (Switzerland)); Le Goff, J.M.; Milcent, 
H.; Stampfli, R. National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Dec 1992. (CONF-911116—: ICALEPCS '91: Inter- 
national conference on accelerator and large experimental physics 
control systems, Tsukuba (Japan), 11-15 Nov 1991). In Proceed- 
ings of international conference on accelerators and large 
experimental physics control systems. 658p. Order Number 
DE94727632. Source: OSTI; NTIS; INIS. 

Most of the large slow control systems in the LEP collider experi- 
ments are distributed heterogeneous and multi-standard. But in 
spite of the appearances, they have a lot in common. From our 
direct experience on the L-3 slow control system and from the in- 
formations we obtained on the 3 other LEP experiments control 
systems we have come to the conclusion that it should be possible 
to build a Generic Control Package from which any control system 
could be derived. This software package is entirely based on rela- 
tional databases and is intended to provide all the necessary tools 
to build a modular, coherent, easy to update and to maintain con- 
trol system. Among other things this package should include user 
friendly interfaces, expert systems, and powerful graphic monitoring 
and control tools. This paper will present our general ideas about 
the realization of such a package. (author). 


16369 (KEK-PROC-—93-9) 10th anniversary symposium of 
the first emission of radiation at the photon factory, KEK. 
Iwasaki, Hiroshi (ed.). National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Jul 1998. 256p. (in Japanese). (CONF- 
9212115-: 10. Anniversary symposium of the first emission of 
radiation at the photon factory, KEK, Tsukuba (Japan), 3-4 Dec 
1992). Order Number DE94753475. Source: OSTI; NTIS; INIS. 

This symposium was held on December 3 and 4, 1992 at the 
National Laboratory for High Energy Physics (KEK) for the purpose 
of hearing the circumstances of founding the Photon Factory (PF) 
and the progress before starting the activities, and evaluating the 
results of the researches at the PF by outside experts. The lec- 
tures were given on the aim of the symposium, the outline history 
of founding the PF, the review of the injector, the light source and 
the measuring instruments, survey of the design and development 
of the PF as a light source and comments on the direction for the 
future, the research by utilizing synchrotron radiation on living 
things and diffraction and scattering, the research by utilizing syn- 
chrotron radiation in private enterprises, the research by utilizing 
synchrotron radiation on vacuum ultra-violet and soft X-ray spec- 
troscopy, and the research by utilizing synchrotron radiation on 
X-ray spectroscopy. At the final stage of the symposium, the panel 
discussion on the topic of the future of the PF was carried out on 
the basis of the activities for more than 10 years. (K.I.). 


16370 (LAL—92-18, pp. 23-44) Machine and detectors. 
Davier, M. (Paris-11 Univ., 91 - Orsay (France). Lab. de 
l'Accelerateur Lineaire). Paris-11 Univ., 91 - Orsay (France). Lab. 
de |l’Accelerateur Lineaire. Mar 1992. (CONF-9106329-: Particles 
in the 90s, Les Houches (France), 30 Jun - 26 jul 1991). In Elec- 
troweak physics with LEP. 159p. Order Number DE94621209. 
Source: OSTI; NTIS (US Sales Only); INIS. 
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The main features and the performance of the LEP storage ring 
are overviewed. Its luminosity and its energy calibration are 
described, and the spin motion in a storage ring is studied. The de- 
tectors (especially ALEPH, and also DELPHI, OPAL and L3) are 
described, and details of the ALEPH experiment are presented. 
(K.A.) 20 figs., 4 tabs. 


16371 (SLAC-PUB-6432) Simulation of the beam halo from 
the beam-beam interaction in LEP. Chen, T.; Irwin, J.; Siemann, 
R. Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Feb 1994. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00515. (CONF-940174— 
1: 4. annual LEP performance workshop, Chamonix (France), 
17-21 Jan 1994). Order Number DE94009097. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The luminosity lifetimes of ete colliders are often dominated by 
the halo produced by the beam-beam interaction. They have devel- 
oped a simulation technique to model this halo using the flux 
across boundaries in amplitude space to decrease the CPU time 
by a factor of one-hundred or more over ‘brute force’ tracking. It al- 
lows simulation of density distributions and halos corresponding to 
realistic lifetimes. Reference 1 shows the agreement with brute 
force tracking in a number of cases and the importance of beam- 
beam resonances in determining the density distribution of large 
amplitudes. this research is now directed towards comparisons with 
operating colliders and studies of the combined effects of lattice 
and beam-beam nonlinearities. LEP offers an ideal opportunity for 


both, and in this paper they are presenting the first results of LEP 
simulations. 
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15334, 15335, 15839, 16139, 16370, 16565, 16646, 16836, 16870, 
16949, 16956, 17027, 17028, 17046, 17048, 17049, 17050, 17052, 


17105, 17217, 17220, 17225, 17244, 17246, 17488, 17659, 17660, 
17662 


16372 (ANL-HEP-TR-93-97) An electromagnetic calorime- 
ter for the solenoidal tracker at the Relativistic Heavy lon 
Collider. Westfall, G.D. (Michigan State Univ., East Lansing, MI 
(United States)); Llope, W.J.; Underwood, D.G. Argonne National 
Lab., IL (United States). Oct 1993. 14p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Order Number DE94009921. Source: OSTI; NTIS; INIS; GPO Dep. 

In this document, we outline a proposal to the National Science 
Foundation (NSF) for the construction of an electromagnetic 
calorimeter for STAR that fulfills these requirements. This proposai 
creates the opportunity for the NSF to make a major impact on the 
experimental program at RHIC by providing a crucial, but defensi- 
bly omitted, component of the STAR experiment as approved. 


16373 (BNL-49806) lonization EM calorimetry with accor- 
dion electrodes and liquid krypton or argon. Radeka, V. 
Brookhaven National Lab., Upton, NY (United States). Nov 1993. 
14p. Sponsored by USDOE, Washington, DC (United 
States);National Science Foundation, Washington, DC (United 
States). DOE Contract AC02-76CH00016. (CONF-9309166—4: 4. 
international conference on calorimetry in high-energy physics, 
Elba (Italy), 19-25 Sep 1993). Order Number DE94009082. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The results of a study and tests of a liquid krypton/argon electro- 
magnetic calorimeter with accordion electrode structure are briefly 
summarized. This includes the calorimeter response to electrons 
and muons, energy, pointing and timing resolution, and a measure- 
ment by multiple sampling. The electrode layout with fine 
segmentation is illustrated. 


16374 


(BNL-49807) Relaxation of radiation damages in sil- 
icon planar detectors. Eremin, V. (loffe Physico-Technial Institute, 
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Russian Acadamey of Sciences, St. Petersburg, (Russian Federa- 
tion)); Ivanov, A.; Storkan, N.; Verbitskaya, E.; Li, Zheng; Schmidt, 
B. Brookhaven National Lab., Upton, NY (United States). Dec 1993. 
19p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-9307163-3: 1. international 
conference on large scale applications and radiation hardness of 
semiconductor detectors, Florence (Italy), 7-9 Jul 1993). Order 
Number DE94009084. Source: OSTI; NTIS; INIS; GPO Dep. 

The behaviour of radiation induced carbon related defects in 
high resistivity silicon detectors has been investigated. The defects 
were introduced by a-particle irradiation and the measurements 
were carried out by the DLTS-technique. The unusual defect 
behaviour consists in low temperature annealing, including self an- 
nealing at room temperature, of the interstitial carbon C; with the 
simultaneous increase of the (C,-O;)-complex concentration. The ki- 
netic parameters of the process have been determined from the 
increase of the C;-centre concentration versus time. Two annealing 
velocities have been observed, which are due to different heat 
treatments during the detector fabrication process. 


16375 (BNL-49822) Resistivity measurements on the neu- 
tron irradiated detector grade silicon materials. Li, Zheng. 
Brookhaven National Lab., Upton, NY (United States). Nov 1993. 
14p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-9307163—2: 1. international 
conference on large scale applications and radiation hardness of 
semiconductor detectors, Florence (Italy), 7-9 Jul 1993). Order 
Number DE94009083. Source: OSTI; NTIS; INIS; GPO Dep. 

Resistivity measurements under the condition of no or low electri- 
cal field (electrical neutral bulk or ENB condition) have been made 
on various device configurations on detector grade silicon materials 
after neutron irradiation. Results of the measurements have shown 
that the ENB resistivity increases with neutron fluence (®,) at low 
én (<10'? n/cm?) and saturates at a value between 300 and 400 
kQ-cm at dn ~10'% n/cm®. Meanwhile, the effective doping con- 
centration Neg in the space charge region (SCR) obtained from the 
C-V measurements of fully depleted p*/n silicon junction detectors 
has been found to increase nearly linearly with dp at high fluences 
(én > 101% n/cm?). The experimental results are explained by the 
deep levels crossing the Fermi level in the SCR and near perfect 
compensation in the ENB by all deep levels, resulting in Neg (SCR) 
+ nor p (free carrier concentrations in the ENB). 


16376 (BNL-60144) Experimental studies of radiation dam- 
age of silicon detectors: Internal report. Angelescu, T. (Univ. of 
Bucharest (Romania)); Ghete, V.M.; Ghiordanescu, N.; Lazanu, |.; 
Mihul, A.; Golutvin, |.; Lazanu, S.; Savin, |.; Vasilescu, A.; Biggeri, 
U.; Borchi, E.; Bruzzi, M.; Li, Z.; Kraner, H.W. Brookhaven National 
Lab., Upton, NY (United States). Feb 1994. 21p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH00016. Order Number DE94009109. Source: OSTI; NTIS; 
INIS; GPO Dep. 

New particle physics experiments are correlated with high lumi- 
nosity and/or high energy. The new generation of colliding beam 
machines which will be constructed will make an extrapolation of a 
factor of 100 in the center of mass energy and of 1000 in luminos- 
ity beyond present accelerators. The scientific community hopes 
that very exciting physics results could be achieved this way, from 
the solution to the problem of electroweak symmetry breaking to 
the possible discovery of new, unpredicted phenomena. The parti- 
cles which compose the radiation field are: electrons, pions, 
neutrons, protons and photons. It has become evident that the 
problem of the radiation resistance of detectors in this severe envi- 
ronment is a crucial one. This situation is complicated more by the 
fact that detectors must work all the run time of the machine, and 
better all the time of the experiment, without replacement (part or 
whole). So, studies related to the investigation of the radiation 
hardness of ali detector parts, are developing. The studies are in 
part material and device characterization after irradiation, and in 
part technological developments, made in order to find harder, 
cheaper technologies, for larger surfaces. Semiconductor detectors 
have proven to be a good choice for vertex and calorimeter. Both 
fixed target machines and colliders had utilized in the past silicon 
junction detectors as the whole or part of the detection system. 
Precision beam hodoscopes and sophisticated trigger devices with 





silicon are equally used. The associated electronics in located near 
the detectors, and is subjected to the same radiation fields. Studies 
of material and device radiation hardness are developing in paral- 
lel. Here the authors present results on the radiation hardness of 
silicon, both as a bulk material and as detectors, to neutron irradia- 
tion at high fluences. 


16377 (BONN-HE-93-37) Design and R and D for the for- 
ward calorimeter and silicon tracker of the +cF detector. Stahl, 
A.; Wermes, N. Bonn Univ. (Germany). Physikalisches Inst. Oct 
1993. 2ip. (CONF-9306276-—: 3. international workshop on a tau- 
charm factory, Marbella (Spain), 1-6 Jun 1993). Order Number 
DE94756191. Source: OSTI; NTIS (US Sales Only); INIS. 

A Design and some R and D work on components of the forward 
elements of the 7-charm detector are presented. (orig.) 


16378 (CEA-CONF—11626) VIRESYME: an X-ray fluores- 
cence analysis software. Piccot, D. (CEA Centre d’Etudes de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. de Recherche sur |’Etat 
Condense, les Atomes et les Molecules); Chevallier, P.; Legrand, 
F.; Abbas, K.; Wang, J.X. CEA Centre d’Etudes de Saclay, 91 - 
Gif-sur-Yvette (France). Dept. de Recherche sur |’Etat Condense, 
les Atomes et les Molecules. 1993. 2p. (In French). (CONF- 
9310279-: Three days on gamma and x-rays spectrometry, 
Saint-Remy-les-Chevreuse (France), 12-14 Oct 1993). Order Num- 
ber DE94621318. Source: OSTI; NTIS (US Sales Only); INIS. 

VIRESYME is a software used for the X-ray fluorescence spec- 
tral data analysis, and specially designed for the analysis of 
spectra obtained through monochromatic photon sample irradiation 
(synchrotron radiation). Yet, it may be used for other X-ray fluores- 
cence excitation types. It is derived from the amalgamation of the 
SYME software (Wang) for the X spectrum decomposition and the 
VISPECT software (Piccot) for the result visualization. 


16379 (CFFTP-G-9199) Effect of impurities on the mea- 
surement of tritium with ionization chambers. Rodrigo, L. 
(Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs.); Yin, D. Canadian Fusion Fuels Technology 
Project, Mississauga, ON (Canada). May 1993. 50p. (AECL- 
10764.). Order Number DE94619744. Source: OSTI; NTIS (US 
Sales Only); INIS. 

As a radiation protection measure in tritium-handling facilities, 
ionization chambers are commonly used as area monitors to mea- 
sure low-level tritium (elemental or tritiated water vapor) in air. With 
the recent increase in research and development activities in 
trititum-processing systems for fusion facilities, this traditional role of 
the ionization chamber is changing. Process ionization chambers 
are currently being developed to measure from very low to pure tri- 
tium in various tritium processing systems, where the carrier gas of 
tritium is either hydrogen isotopes or noble gases. lonization cham- 
bers are widely selected for process applications, because they are 
simple to construct, easy to operate and maintain and, most impor- 
tantly, the provide real-time data. A tacit assumption in the choice 
of ionization chambers for monitoring tritium in process gas 
streams is that the carrier gas effects are due mainly to the differ- 
ences in the ionization efficiencies of tritium beta particles in 
different gases. However, in noble carrier gases such as helium, 
neon and argon, the ionization efficiency has been found to be ex- 
tremely sensitive to the presence of impurities in trace quantities in 
the carrier gas [1, 2]. Therefore, impurities may have a significant 
effect on the ionization chamber measurement of tritium in process 
gases if gases other than the main carrier are present even at 
trace levels. Impurity effects on the ionization chamber measure- 
ment of tritium have not been addressed to any significant extent, 
and the importance of this effect has been recognized only recently 
[3]. This report hopes to fill this void and presents the results from 
an experimental program that was carried out to determine the ef- 
fect of trace impurities on the ionization chamber measurement of 
tritium in helium and argon. 


16380 (CONF-940699-1) Using neural networks as an 
event trigger in elementary particle physics experiments. Neis, 
E. (Tennessee Univ., Knoxville, TN (United States). Dept. of 
Physics); Starr, F.W.; Handler, T.; Gabriel, T.; Glover, C.; Saini, S. 
Oak Ridge National Lab., TN (United States). [1994]. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
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AC05-840R21400. From Institute of Electrical and Electronics En- 
gineers world congress on computational intelligence; Lake Buena 
Vista, FL (United States); 28 Jun - 2 jul 1994. Order Number 
DE94006316. Source: OSTI; NTIS; INIS; GPO Dep. 

Elementary particle physics experiments often have to deal with 
high data rates. In order to avoid having to write out all data that is 
occurring online processors, triggers, are used to cull out the unin- 
teresting data. These triggers are based on some particular aspect 
of the physics being examined. At times these aspects are often 
equivalent to simple pattern recognition problems. The reliability of 
artificial neural networks(ANNs) in pattern recognition problems in 
many fields has been well demonstrated. We present here the 
results of a study on the feasibility of using ANNs as an online trig- 
ger for high energy physics experiments. 


16381 (CRN-93-22, pp. 39-52) ICARE. Rauch, V. (Strasbourg- 
1 Univ., 67 (France). Centre de Recherches Nucleaires). 
Strasbourg-1 Univ., 67 (France). Centre de Recherches Nucleaires. 
1993. (CONF-9305336—: Workshop on open problems in heavy ion 
reaction dynamics at VIVITRON energies, Strasbourg (France), 5-7 
May 1993). In Proceedings of the Workshop on open problems in 
heavy ion reaction dynamics at VIVITRON energies. 697p. Order 
Number DE94621184. Source: OSTI; NTIS (US Sales Only); INIS. 
The MultiWire Proportional Chamber and the ion telescopes at 
the VIVITRON tandem accelerator are described and their specifi- 
cations are given. The document consists of transparencies 
presented at the workshop, text is missing. (K.A.) 17 figs., 1 tab. 


16382 (CRN-93-22, pp. 103-121) EUROGAM phase Il. 
Curien, D. (Strasbourg-1 Univ., 67 (France). Centre de Recherches 
Nucleaires). Strasbourg-1 Univ., 67 (France). Centre de 
Recherches Nucleaires. 1993. (CONF-9305336—-: Workshop on 
open problems in heavy ion reaction dynamics at VIVITRON ener- 
gies, Strasbourg (France), 5-7 May 1993). In Proceedings of the 
Workshop on open problems in heavy ion reaction dynamics at 
VIVITRON energies. 697p. Order Number DE94621184. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The detectors of the EUROGAM (European Gamma-ray Micro- 
scope) project at the VIVITRON accelerator are described. The 
system consists of Ge and BGO detectors. Efforts to decrease the 
effect of the Doppler broadening are described. The document con- 
sists of transparencies, text is missing. (K.A.) 16 figs. 


16383 (DESY-93-121) Calibration of the forward and rear 
ZEUS calorimeter using cosmic ray muons. Behrens, U. (Ham- 
burg Univ. (Germany). 1. Inst. fuer Experimentalphysik); Cases, G.,; 
Freidhof, A.; Fuerties, A.; Mitchell, J.; Molthagen, K.; Surrow, B. 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany). 
Aug 1993. 28p. Order Number DE94756401. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The forward and rear calorimeter of the ZEUS experiment con- 
sists of 48 modules. Before their installation into the ZEUS detector 
they were calibrated at DESY using cosmic ray muons in order to 
check their performance and to compare the response to cosmic 
muons to the response, obtained for some modules, to 100 GeV 
beam muons. The set-up, the test procedure and the analysis of 
the data are described in this paper. The relative calibration of the 
different modules, as well as of the different cells within a module 
can be obtained with cosmic ray muons with an accuracy of about 
one percent for a measurement time of 3-5 days/modiule. (orig.) 


16384 (DESY-93-127) Hodoscope read-out with space-time 
mapping through an optical pipeline. Bamberger, A. (Freiburg 
Univ. (Germany)); Boehier, E.; Kroeger, W.; Soeldner-Rembold, S. 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany). 
Sep 1993. 28p. Order Number DE94756399. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This note describes a new read-out scheme for fine grained ho- 
doscopes with possible applications for a Small Angle Rear 
Tracking Detector (SRTD) or a pre-sampler in front of the ZEUS 
Uranium Calorimeter. Several hodoscope strips are read out by 
one phototube using optical fibres of different lengths. Optical de- 
lays of equal increments ensure a linear mapping of the space 
coordinate onto the time coordinate. A first prototype has been 
built and first test measurements are being presented. In addition, 
Monte Carlo simulations were performed to study the effects of 
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showering electrons on the position resolution of the detector. The 
results of the test measurements, especially those related to the 
properties of the light guides, and the results of the simulation are 
of general importance for the SRTD design beyond the optical de- 
lay read-out scheme presented here. (orig.) 


16385 (DOE/CH/03000-T19) DO central tracking chamber 
performance studies. Pizzuto, D. State Univ. of New York, Stony 
Brook, NY (United States). Dec 1991. 119p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03000. 
Order Number DE94008845. Source: OSTI; NTIS; INIS; GPO Dep. 

The performance of the completed DO central tracking chamber 
was studied using cosmic rays at the State University of New York 
at Stony Brook. Also studied was a prototype tracking chamber 
identical in design to the completed DO tracking chamber. The pro- 
totype chamber was exposed to a collimated beam of 150 GeV 
pions at the Fermilab NWA test facility. Results indicate an Rd 
tracking resolution compatible with the limitations imposed by phys- 
ical considerations, excellent 2 track resolution, and a high track 
reconstruction efficiency along with a good rejection power against 
y—e*e7 events. 


16386 (DOE/CH/03000-T21) Response of the DO calorime- 
ter to cosmic ray muons. Kotcher, J. New York Univ., NY (United 
States). Dept. of Physics. Oct 1992. 155p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO2-76CH03000. 
Order Number DE94008847. Source: OSTI; NTIS; INIS; GPO Dep. 

The DO Detector at the Fermi National Accelerator Laboratory is 
a large multipurpose detector facility designed for the study of 
proton-antiproton collision products at the center-of-mass energy of 
2 TeV. It consists of an inner tracking volume, hermetic uranium/ 
liquid argon sampling calorimetry, and an outer 477 muon detector. 
In preparation for our first collider run, the collaboration organized 
a Cosmic Ray Commissioning Run, which took place from 
February—May of 1991. This thesis is a detailed study of the re- 
sponse of the central calorimeter to cosmic ray muons as extracted 
from data collected during this run. We have compared the shapes 
of the experimentally-obtained pulse height spectra to the Landau 
prediction for the ionization loss in a continuous thin absorber in 
the four electromagnetic and four hadronic layers of the calorime- 
ter, and find good agreement after experimental effects are fokded 
in. We have also determined an absolute energy calibration using 
two independent methods: one which measures the response of 
the electronics to a Known amount of charge injected at the pream- 
plifiers, and one which uses a carry-over of the calibration from a 
beam test of central calorimeter modules. Both absolute energy 
conversion factors agree with one another, within their errors. The 
calibration determined from the test beam carryover, relevant for 
use with collider physics data, has an error of 2.3%. We believe 
that, with further study, a final error of ~1% will be achieved. The 
theory-to-experiment comparison of the peaks (or most probable 
values) of the muon spectra was used to determine the layer-to- 
layer consistency of the muon signal. We find that the mean 
response in the 3 fine hadronic layers is (12 + 2%) higher than 
that in the 4 electromagnetic layers. These same comparisons 
have been used to verify the absolute energy conversion factors. 
The conversion factors work well for the electromagnetic sections. 


16387 (DOE/CH/03000-T22) The central drift chamber for 
the DO experiment: Design, construction and test. Behnke, T. 
State Univ. of New York, Stony Brook, NY (United States). Aug 
1989. 200p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH03000. Order Number 
DE94008848. Source: OSTI; NTIS; INIS; GPO Dep. 

A cylindrical drift chamber has been designed and built at the 
State University of New York at Stony Brook. This chamber is to be 
installed in the DO detector which is being completed at the Fermi 
National Accelerator. In this dissertation the design, construction 
and testing of this chamber are described. The characteristic fea- 
tures of this chamber are cells formed by solid walls and a modular 
structure. Much discussion is given to the performance of and re- 
sults from a chamber made from three final modules which was 
installed in the DO interaction region during the 1988/1989 collider 
run. Using this chamber proton anti-proton interactions were mea- 
sured at the DO interaction point. 
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16388 (DOE/CH/03000—-T23) The dE/dx capabilities of the 
DO tracking system. Rajagopalan, S. Northwestern Univ., 
Evanston, IL (United States). Jun 1992. 138p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO03000. Order Number DE94008849. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The DO forward tracking system has been extensively calibrated 
using electron and pion beams in the energy range from 10 GeV to 
150 GeV in the neutrino area fixed target beam line at Fermilab. 
The forward tracking system provides a spatial resolution of 200 
um and a two hit separation of 2.5 mm at 90% efficiency. The 
chamber provides 32 samples of pulse height information for a 
given track equivalent to a dE/dx resolution of 12.7%. The energy 
loss response of the chamber to low energy-beam has been stud- 
ied. A Monte Carlo simulation program has been developed based 
on the Photo Absorption lonization model to simulate the dE/dx re- 
sponse of the chamber. The observations made using low energy 
test beam are consistent with the model's predictions. The dE/dx 
measurement in the DO tracking system provides identification of 
electrons against gamma conversions resulting from 7° decays. 
The rejection factor of distinguishing doubly minimum ionizing 
tracks in the chamber has been measured to be 30.5 with the re- 
quirement that singly minimum ionizing tracks be identified with a 
90% efficiency. This factor improves with lower multiplicity. Using a 
Monte Carlo program based on GEANT, the identification efficiency 
of electrons and 7°’s has been determined. Using the capabilities 
of the outer tracking system alone, the background due to isolated 
x° production is reduced by up to a factor of 60 in the central di- 
rection based on measurements made on a sample of simulated 
QCD two jet events. 


16389 (GANIL-P—93-23) The response of a large Csi(TI) de- 
tector to light particles and heavy ions in the intermediate 
energy range. Fomichev, A.S. (Joint Inst. for Nuclear Research, 
Dubna (Russian Federation)); David, |.; Lukyanov, S.M.; Matthies, 
A.; Ortlepp, H.G.; Dlouhy, Z.; Pecina, |.; Borcea, C.; Lewitowicz, 
M.; Saint-Laurent, M.G. Grand Accelerateur National d’lons Lourds 
(GANIL), 14 - Caen (France). 1993. 13p. Order Number 
DE94621334. Source: OSTI; NTIS (US Sales Only); INIS. 

Particle dependent response of a Csi(Tl) scintillation detector 
with an entrance surface of 314 cm® has been investigated using a 
secondary beam facility at the energy range from 2 to 77 MeV/A. 
The mass and charge identification of particles with Z=1/18 has 
been performed by means of time-of-flight and energy measure- 
ments. The dependence of light output on E, Z and A has been 
studied. Using a pulse shape analysis possibility to identify the 
masses of momentum separated particles with charges of Z=1/7 is 
presented. (author) 19 refs., 5 figs., 1 tab. 


16390 (GANIL-P-93-26) Hard photon interferometry in 
heavy-ion collisions. Schutz, Y. Grand Accelerateur National 
d'lons Lourds (GANIL), 14 - Caen (France). 1993. 17p. (CONF- 
9308199-: 23. Mazurian Lakes summer school on nuclear physics: 
Frontier topics in nuclear, astronuclear and astroparticle physics, 
Piaski (Poland), 18-28 Aug 1993). Order Number DE94621348. 
Source: OSTI; NTIS (US Sales Only); INIS. 

It is shown how first- and second-order interference effects can 
be used to measure the extent of chaotic light sources such as 
stars viewed from a great distance. The same technique can be 
applied in nuclear physics where the interference effect arises from 
the quantum statistics of identical particles. The results from an ex- 
periment attempting to measure the size of the participant zone in 
a heavy-ion reaction using bremsstrahlung photons as a probe are 
presented. (author) 16 refs., 7 figs. 


16391 (INIS-BR-3302) Whole body counters: types, perfor- 
mance and uses. Jales, R.L.C. Universidade do Estado, Rio de 
Janeiro, RJ (Brazil). Centro Biomedico. 1983. 117p. (In Por- 
tuguese). Order Number DE94622570. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The present monograph deals with Whole Counters, since its 
definition, evolution, performance, clinical indications and results. 
Scintillation crystals detection systems were described as well as 
scintillant solutions, plastic scintillations, and gaseous detectors, in- 
cluding its interplay forms and basal characteristics. Geometric 
arrangements of standard chair, arc and hammock, arrangements 





with scintillant solutions and plastic scintillations, as well as special 
geometric arrangements were equally commented. Clinic and ex- 
perimental studies were also dealt with Whole Body Counters, 
giving exampies with potassium, iron vitamin By. and albumin. (au- 
thor). 


16392 (INIS-mf-13842) Drinking-water monitoring systems. 
Oesterreichisches Forschungszentrum Seibersdorf GmbH (Austria). 
Inst. fuer Elektronik. 10 Feb 1994. 6p. Order Number DE94619703. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A new measuring system was developed by the Austrian 
Research Centre Seibersdorf for monitoring the quality of drinking- 
water. It is based on the experience made with the installation of 
UWEDAT (registered trademark) environmental monitoring net- 
works in several Austrian provinces and regions. The standard 
version of the drinking-water monitoring system comprises sensors 
for measuring chemical parameters in water, radioactivity in water 
and air, and meteorological values of the environment. Further 
measuring gauges, e.g. for air pollutants, can be connected at any 
time, according to customers’ requirements. For integration into re- 
gional and supraregional networks, station computers take over the 
foliowing tasks: Collection of data and status signals transmitted by 
the subsystem, object protection, intermediate storage and commu- 
nication of data to the host or several subcentres via Datex-P 
postal service, permanent lines or radiotransmission. 


16393 (INIS-mf—14170, pp. 144-150) HADES - a high accep- 
tance DiElectron spectrometer for SIS. Neumann, H. HADES 
Collaboration. Gesellschaft fuer Schwerionenforschung mbH, 
Darmstadt (Germany); Technische Hochschule Darmstadt (Ger- 
many). Inst. fuer Kernphysik; Bundesministerium fuer Forschung 
und Technologie, Bonn (Germany). 1993. 352p. (CONF-9301141-: 
21. international workshop: gross properties of nuclei and nuclear 
excitations, Hirschegg (Austria), 18-23 Jan 1993). In Gross proper- 
ties of nuclei and nuclear excitations XXI: Proceedings. Order 
Number DE94758812. Source: OSTI; NTIS (US Sales Only); INIS. 

A High Acceptance DiElectron Spectrometer (HADES) has been 
proposed at SIS in order to measure e*e~ pairs produced in cen- 
tral nucleus-nucleus collisions. Theoretical models predict density 
dependent changes in the invariant mass distribution near the p/w 
region. HADES should be able to operate at the highest luminosi- 
ties available at SIS in an environment of high hadronic and 
photon background. In the entrance sphere of the setup a Ring 
Imaging Cerenkov Counter (RICH) will be positioned for electron 
identification. The momenta of the dileptons will be measured with 
a magnetic spectrometer consisting of superconducting toroidal 
coils and mini drift chambers. An array of shower detectors will be 
positioned behind the drift chambers for charged particle multiplicity 
and electron trigger purposes. (orig.) 


16394 (INIS-mf—14170, pp. 151) Detectors for the decicated 
heavy-ion experiment at the CERN large hadron collider. 
Schmidt, H.R. (GSI, Darmstadt (Germany)). Gesellschaft fuer 
Schwerionenforschung mbH, Darmstadt (Germany); Technische 
Hochschule Darmstadt (Germany). Inst. fuer Kernphysik; Bun- 
desministerium fuer Forschung und Technologie, Bonn (Germany). 
1993. 352p. (CONF-9301141-: 21. international workshop: gross 
properties of nuclei and nuclear excitations, Hirschegg (Austria), 
18-23 Jan 1993). In Gross properties of nuclei and nuclear excita- 
tions XXI: Proceedings. Order Number DE94758812. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication LEP STORAGE RINGS/magnetic spec- 
trometers; MAGNETIC SPECTROMETERS/heavy ion reactions; 
RELATIVISTIC RANGE; MULTIPLE PRODUCTION; PARTICLE 
RAPIDITY; ION BEAMS; CHARGED PARTICLE DETECTION; 
PARTICLE TRACKS; CALORIMETERS; PARTICLE IDENTIFI- 
CATION; TIME-OF-FLIGHT METHOD; MAGNETIC FIELDS; 
SOLENOIDS; PROJECTION SPARK CHAMBERS; CHERENKOV 
COUNTERS; SI SEMICONDUCTOR DETECTORS; SPARK COUN- 
TERS; HODOSCOPES; GAMMA SPECTROMETERS; GAMMA 
SPECTROSCOPY; PAIR PRODUCTION; INTERFERENCE 


16395 


(INIS-mf—14170, pp. 152-156) Analyse techniques for 
high-multiplicity collisions. Seibert, D. (Theory Div., CERN, 
Geneva (Switzerland)). Geselischaft fuer Schwerionenforschung 
mbH, Darmstadt (Germany); Technische Hochschule Darmstadt 
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(Germany). Inst. fuer Kernphysik; Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany). 1993. 352p. (CONF- 
9301141—: 21. international workshop: gross properties of nuclei 
and nuclear excitations, Hirschegg (Austria), 18-23 Jan 1993). In 
Gross properties of nuclei and nuclear excitations XXI: Proceed- 
ings. Order Number DE94758812. Source: OSTI; NTIS (US Sales 
Only); INIS. 

| discuss methods for identifying and quantifying phase transi- 
tions in particle collisions, concentrating on two techniques for use 
in ultra-relativistic nuclear collisions. The first technique is to use 
rapidity correlation measurements to determine the correlation 
length, while the second is to use the transverse mass distribution 
of dileptons in the p° - w peak to determine the transition tempera- 
ture. (orig.) 


16396 (INIS-mf—14199, pp. 363-370) Measuring and evalua- 
tion methods for the uranium isotopes U-234, 235, 238 
deposited on surfaces of 50 mm across, using high- 
resolution gamma spectroscopy. Tiefenthaler, K. (Technischer 
Ueberwachungs-Verein Bayern e.V., Sparte Energietechnik, Zen- 
tralabteilung Strahlenschutz und Entsorgungstechnik (ETS) 
Muenchen (Germany)); Wuensch, K.D. Bundesministerium fuer 
Umwelt, Naturschutz und Reaktorsicherheit, Bonn (Germany); Bun- 
desgesundheitsamt, Berlin (Germany). Inst. fuer Wasser-, Boden- 
und Lufthygiene. 1991. 461p. (In German). (CONF-9010555—: Ex- 
perts meeting on environmental radioactivity monitoring: Technical 
and organisational means for an optimised measurement of ambi- 
ent radioactivity in the environment of nuclear facilities, Berlin 
(Germany), 24-26 Oct 1990). In Eighth experts meeting on environ- 
mental radioactivity monitoring: Technical and organisational 
means for an optimised measurement of ambient radioactivity in 
the environment of nuclear facilities: Proceedings. Order Number 
DE94761132. Source: OSTI; NTIS (US Sales Only); INIS. 

A conventional n-type detector with conventional lead shielding 
was available for the measurements (approx. 36% relative eff.). 
Since the gamma emission probabilities of U 234 and U 238 are 
very low, (some 10-* per decay), an optimal detection probability 
and long measuring times are necessary. For this reason, the 
preparations of the size of 5 cm across contained in a thin plastic 
box were placed direct on the beryllium window of the detector. 
Calibration and evaluation of specimens using gamma _ spec- 
troscopy are described. (orig./DG) 


16397 (INIS-mf—14199, pp. 371-377) Calibration of a Ge-well 
detector for activity measurements in environmental samples. 
Groche, K. (Bundesamt fuer Strahlenschutz, Dienststelle Berlin 
(Germany)); Brust, B.; Siebert, H.U.; Thiele, J. Bundesministerium 
fuer Umwelt, Naturschutz und Reaktorsicherheit, Bonn (Germany); 
Bundesgesundheitsamt, Berlin (Germany). Inst. fuer Wasser-, 
Boden- und Lufthygiene. 1991. 461p. (in German). (CONF- 
9010555-: Experts meeting on environmental radioactivity 
monitoring: Technical and organisational means for an optimised 
measurement of ambient radioactivity in the environment of nuclear 
facilities, Berlin (Germany), 24-26 Oct 1990). In Eighth experts 
meeting on environmental radioactivity monitoring: Technical and 
organisational means for an optimised measurement of ambient ra- 
dioactivity in the environment of nuclear facilities: Proceedings. 
Order Number DE94761132. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The energy dependence of the peak efficiencies and the total 
efficiencies of a Ge-well detector can be determined without prob- 
lems using a few, selected nuclides. With this calibration, sensitive 
activity definitions can be done without need for subsequent cor- 
rections for important nuclides which are applied for environmental 
analyses, as e.g. for 7Be, “°K, 5'Cr, 5+Mn, 5’Co and '97Cs. (orig.) 


16398 (INIS-RU-364, pp. 7) Neutron yield detection when 
thermocycling of vanadium deuteride. Yukhimchuk, A.A.; 
Tikhonov, V.I.; Grishechkin, S.K.; Ganchuk, N.S.; Gukhovskij, 
B.Ya.; Plotnikov, Yu.|.; Solov'ev, Yu.A.; Khabarov, Yu.S. AN SSSR, 
Moscow (Russian Federation); Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation); AN SSSR, Moscow (Russian Feder- 
ation). Fizicheskij Inst.; Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). 1991. 74p. (in Russian). (CONF-9103282-: 
Working seminar on fusion reactions in condensed matter and all- 
union conference on cold fusion, Dubna (Russian Federation), 
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22-26 Mar 1991). In Summaries of reports of working seminar on 
"Fusion reactions in condensed matter” and All-union conference 
on "Cold fusion”. Order Number DE94612618. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. NEUTRON DETECTION/deuteron reac- 
tions; NUCLEOSYNTHES!S/deuteron reactions; DEUTERIDES; 
FOUR-PI| COUNTING; HE-3 COUNTERS; NUCLEOSYNTHE- 
SIS; PLASTIC SCINTILLATION DETECTORS; TEMPERATURE 
RANGE 1000-4000 K; TRITIUM METERS; VANADIUM COM- 
POUNDS; VERY HIGH PRESSURE 


16399 (INIS-RU-364, pp. 10) Possibilities of recording 
superlow fluxes of ionizing radiations resulting in low- 
temperature cold fusion reactions by means of scintillation 
method. Galunov, N.Eh.; Tarasov, V.A. AN SSSR, Moscow (Rus- 
sian Federation); Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation); AN SSSR, Moscow (Russian Federation). 
Fizicheskij Inst.; Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). 1991. 74p. (In Russian). (CONF-9103282-: Working 
seminar on fusion reactions in condensed matter and all-union con- 
ference on cold fusion, Dubna (Russian Federation), 22-26 Mar 
1991). In Summaries of reports of working seminar on "Fusion re- 
actions in condensed matter” and All-union conference on "Cold 
fusion”. Order Number DE94612618. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. IONIZING RADIATIONS/scintillation count- 
ing; NUCLEOSYNTHES!S/heavy __ water; ELECTRODES; 
ELECTROLYSIS; GAMMA DETECTION; MEV RANGE 01-10; 
NEUTRON DETECTION; NUCLEOSYNTHESIS; PALLADIUM; 
PROTON DETECTION 


16400 (INIS-RU-364, pp. 14) Detection of neutrons and tri- 
tium from massive palladium target saturated by deuterium. 
Yakimov, |.S. (Krasnoyarskij Inst. Tsvetnykh Metallov, Krasnoyarsk 
(Russian Federation)); Kozlova, S.A.; Pavlov, E.A.; Smirnov, I.!. AN 
SSSR, Moscow (Russian Federation); Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation); AN SSSR, Moscow (Russian 
Federation). Fizicheskij Inst.; Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). 1991. 74p. (In Russian). (CONF- 
9103282-: Working seminar on fusion reactions in condensed 
matter and all-union conference on cold fusion, Dubna (Russian 
Federation), 22-26 Mar 1991). In Summaries of reports of working 
seminar on "Fusion reactions in condensed matter” and All-union 
conference on "Cold fusion”. Order Number DE94612618. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. NEUTRON DETECTION/nucleosynthesis; 
NUCLEOSYNTHESIS/heavy water; COINCIDENCE METHODS; 
EFFICIENCY; HE-3 COUNTERS; NUCLEOSYNTHESIS; PALLA- 
DIUM; PLASTIC SCINTILLATION DETECTORS; TARGETS; 
TRITIUM METERS 


16401 (INIS-RU-364, pp. 15) Neutron detection at on the 
reduction of palladium oxalate by deuterium and X-ray radio- 
graphic study of the process. Golubnichij, P.|. (Luganskij 
Mashinostroitel'nyj Inst., Lugansk (Ukraine)); Filonenko, A.D.; 
Tsarik, A.A.; Koval’chuk, E.P.; Merzon, G.l.; Tsarev, V.A. AN 
SSSR, Moscow (Russian Federation); Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation); AN SSSR, Moscow (Russian 
Federation). Fizicheskij Inst.; Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). 1991. 74p. (in Russian). (CONF- 
9103282-: Working seminar on fusion reactions in condensed 
matter and all-union conference on cold fusion, Dubna (Russian 
Federation), 22-26 Mar 1991). In Summaries of reports of working 
seminar on "Fusion reactions in condensed matter” and All-union 
conference on "Cold fusion”. Order Number DE94612618. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. NEUTRON DETECTION/reduction; NEU- 
TRON EMISSION/reduction; BORON LINED COUNTERS; 
DEUTERIUM; REDUCTION; OXALATES; PALLADIUM COM- 
POUNDS; SCINTILLATION COUNTERS; X-RAY RADIOGRAPHY 


16402 (INIS-RU-364, pp. 18) Detection of correlated neu- 
tron and acoustic emission from a deuterium saturated 
palladium target in an underground low-background experi- 
ment. Golubnichij, P.!. (Luganskij Mashinostroitel’nyj Inst., Lugansk 
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(Ukraine)); Filonenko, A.D.; Tsarik, A.A.; Kuz’minov, V.V.; Prity- 
senko, B.V.; Merzon, G.l.; Tsarev, V.A. AN SSSR, Moscow 
(Russian Federation); Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation); AN SSSR, Moscow (Russian Federation). 
Fizicheskij Inst.; Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). 1991. 74p. (In Russian). (CONF-9103282-: Working 
seminar on fusion reactions in condensed matter and all-union con- 
ference on cold fusion, Dubna (Russian Federation), 22-26 Mar 
1991). In Summaries of reports of working seminar on "Fusion re- 
actions in condensed matter” and Ail-union conference on "Cold 
fusion”. Order Number DE94612618. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. NEUTRON DETECTION/nucleosynthesis; 
NUCLEOSYNTHES!S/deuterium; BACKGROUND RADIATION; 
CORRELATIONS; ELECTROLYSIS; NUCLEOSYNTHESIS; DEU- 
TERIUM; PALLADIUM; SOUND WAVES; TARGETS 


16403 (INIS-RU-364, pp. 59) Technique for tritium detec- 
tion using the 6-decay spectra. Kuz'’min, R.K.; Kuprin, A.P.; 
Revokatov, P.O.; Sakharov, E.M.; Shvilkin, B.N. AN SSSR, 
Moscow (Russian Federation); Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation); AN SSSR, Moscow (Russian Feder- 
ation). Fizicheskij Inst.; Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). 1991. 74p. (In Russian). (CONF-9103282-: 
Working seminar on fusion reactions in condensed matter and all- 
union conference on cold fusion, Dubna (Russian Federation), 
22-26 Mar 1991). In Summaries of reports of working seminar "Fu- 
sion reactions in condensed matter” and All-union conference "Cold 
fusion’. Order Number DE94612618. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. 1 ref. TRITIUM METERS/beta detection; 
TRITIUM METERS/proportional counters; BETA DECAY; BETA 
SPECTRA; ENERGY RESOLUTION; KEV RANGE 10-100 


16404 (INIS-RU-364, pp. 61-62) Fast position-sensitive de- 
tector of ionizing radiation and Its application for nuclear 
synthesis products detection. Gukasyan, S.M. (Moskovskij Go- 
sudarstvennyj Univ., Moscow (Russian Federation). Fizicheskij 
Fakul'tet); Kuz’min, R.N.; Mkrtchyan, A.R.; Martirosyan, Eh.S.; 
Revokatov, P.O.; Shvilkin, B.N. AN SSSR, Moscow (Russian Fed- 
eration); Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation); AN SSSR, Moscow (Russian Federation). Fizicheskij 
Inst.; Joint Inst. for Nuclear Research, Dubna (Russian Federa- 
tion). 1991. 74p. (In Russian). (CONF-9103282—: Working seminar 
on fusion reactions in condensed matter and all-union conference 
on cold fusion, Dubna (Russian Federation), 22-26 Mar 1991). In 
Summaries of reports of working seminar "Fusion reactions in con- 
densed matter” and All-union conference "Cold fusion”. Order 
Number DE94612618. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. POSITION SENSITIVE DETECTORS/ 
charged particle detection; POSITION SENSITIVE DETEC- 
TORS/gamma detection; POSITION SENSITIVE DETECTORS/ 
thermonuclear reactions; DIELECTRIC MATERIALS; EFFICIENCY; 
PERFORMANCE; SPATIAL RESOLUTION; TIME RESOLUTION 


16405 (INIS-RU-364, pp. 63) The EHOS installation for ex- 
periments of coid synthesis. Alferov, A.A.; Baratov, D.G.; Ivanov, 
I.V.; Ivanova, N.B.; Mikaehlyan, L.A.; Skorokhvatov, M.D.; Fiks, 
M.M.; Ehtenko, A.V. AN SSSR, Moscow (Russian Federation); 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation); 
AN SSSR, Moscow (Russian Federation). Fizicheskij Inst.; Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). 1991. 
74p. (In Russian). (CONF-9103282-: Working seminar on fusion 
reactions in condensed matter and all-union conference on cold fu- 
sion, Dubna (Russian Federation), 22-26 Mar 1991). In Summaries 
of reports of working seminar "Fusion reactions in condensed mat- 
ter” and All-union conference "Cold fusion”. Order Number 
DE94612618. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. HE-3 COUNTERS/neutron detection; HE-3 
COUNTERS/nucleosynthesis; COOLING; EFFICIENCY; NUCLE- 
OSYNTHESIS; HIGH VACUUM; PERFORMANCE 


16406 


(INIS-RU-375, pp. 64-69) Model of space vehicles 
shielding from ionizing radiation. Sakharov, V.M. Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov 
(Russian Federation). Inst. Fiziki Vysokikh Ehnergij. 1990. 246p. (In 





Russian). (CONF-9009550—: 5. All-Union scientific conference on 
ionizing radiation protection of nuclear-technical installations, 
Protvino (Russian Federation), 19-21 Sep 1990). In 5th All-Union 
conference on ionizing radiation protection of nuclear-technical in- 
Stallation. Order Number DE94623502. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Approach to the construction of a standard model of the space 
vehicle shielding, based on the general data on its mass and di- 
mensions is proposed. 9 refs. 


16407 (JAERI-M—92-207, pp. 105-110) Radiation detection 
with Nb/Al-AlOx/AI/Nb superconducting tunnel junctions. Mat- 
sumura, Atsuki (Nippon Steel Corp., Tokyo (Japan)); Takahashi, 
Toru; Kurakado, Masahiko. Japan Atomic Energy Research Inst., 
Tokyo (Japan). Dec 1992. (CONF-9202184—: 4. international sym- 
posium on advanced nuclear energy research, Mito (Japan), 5-7 
Feb 1992; JAERI-CONF-1). In Proceedings of the fourth interna- 
tional symposium on advanced nuclear energy research: Roles 
and direction of material science in nuclear technology. 676p. Or- 
der Number DE93508339. Source: OSTI; NTIS; INIS. 
Superconductor radiation detectors have the possibility of 20-30 
times better energy resolution than that of a high resolution Si de- 
tector. We fabricated Nb/Al-AlOx/Al/Nb superconducting tunnel 
junctions with low leakage current. X rays were detected with large 
area junctions of 178x178 um*. High energy resolution of 160 eV 
for 5.9 keV was obtained. We also fabricated series connected 
junctions which covers a rather large area of 4x4 mm®. a particles 
injected into the rear substrate were detected using nonthermal 
phonons induced by the radiations in the substrate. (author). 


16408 (JAERI-M-93-151) Theoretical study on Position 
Sensitive Fission Counters designed with a transmission de- 
lay line structure. Yamagishi, Hideshi (Japan Atomic Energy 
Research Inst., Tokai, Ibaraki (Japan). Tokai Research Establish- 
ment). Japan Atomic Energy Research Inst., Tokyo (Japan). Jul 
1993. 15p. (In Japanese). Order Number DE94753243. Source: 
OSTI; NTIS; INIS. 

Structures and electric characteristics of neutron counters were 
studied for the development of a Position Sensitive Fission Counter 
(PSFC). The PSFC was designed with a structure of transmission 
delay line and for measurement of fast neutrons. The PSFC has 
two output connectors at each end-side, and the signal pulse pro- 
duced by one fission reaction is transmitted to both connectors with 
proper delay time. Neutron positions are detected by measurement 
of pulse intervals. Through the study, it was found that the PSFC 
could detect neutron positions with a high resolution and has an 
excellent transmission characteristic for signal pulses without caus- 
ing pulse reflection. The reasons are that the PSFC can have an 
adequate transmission delay of signal pulses for detection of neu- 
tron positions and be designed to make impedance matching to a 
coaxial cable. The PSFC enables one to measure in-core power 
distributions in the reactor with high position resolution on real time. 
The development of PSFC for fast neutrons seems to bring about 
an advanced-type of in-core power distribution monitor. (author). 


16409 (JAERI-M—93-153) Experimental comparison of cali- 
bration methods for measurement of reaction rate by using 
fission foils. Sakurai, Takeshi (Japan Atomic Energy Research 
Inst., Tokai, Ibaraki (Japan). Tokai Research Establishment); 
Nemoto, Tatsuo; Obu, Makoto; Nakano, Masahumi; Kobayashi, 
Keiji; Unesaki, Hironobu. Japan Atomic Energy Research Inst., 
Tokyo (Japan). Aug 1993. 58p. (In Japanese). Order Number 
DE94753244. Source: OSTI; NTIS; INIS. 

Counting efficiencies of a +-ray spectroscopy system are neces- 
sary for foil activation measurement of absolute *°5U fission rate, 
absolute °5°U capture rate and ratio of these reactions in JAERI 
fast critical assembly (FCA). Comparison of effective counting effi- 
ciencies calibrated between by different methods were made in 
order to confirm the absence of any significant systematic errors in 
the calibration. Comparison of the effective counting efficiencies 
calibrated between by the following methods were made for abso- 
lute *35U fission rate measurement: (1) Calibration based on 
thermal-neutron cross sections (*°5U fission and 19?Au capture)(2) 
Calibration by using a fission chamber. Comparison of the effective 
counting efficiencies calibrated between by the following methods 
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were made for absolute *°°U capture rate measurement: (1) Cali- 
bration based on thermal-neutron cross sections (*95U capture and 
197Au capture) (2) Calibration by using a 243Am-23°Np source. 
Comparison of the ratio of effective counting efficiencies calibrated 
between by the following methods were made for 73°U capture to 
235) fission rate ratio measurement: (1) Calibration based on 
thermal-neutron cross sections (*°®U capture and *°5U fission) (2) 
Calibration by using both fission chamber and *47Am-759Np source. 
A fission chamber and 243Am-23°Np sources which were devel- 
oped in JAERI were used for these calibration experiments. 
Activation foils and the fission chamber were irradiated in the 
thermal neutron standard field in heavy water facility of Kyoto Uni- 
versity Research Reactor. Two efficiencies for the absolute reaction 
rate measurement which were obtained by different calibration 
methods agreed within 1.5 %, while the efficiency ratios for the re- 
action rate ratio measurement agreed within 1 %. (author). 


16410 (JINR-E—10-93-191) Pipe-processing on systolic 
structures of homogeneous calculating systems for fast pro- 
cessing of track information. Kotov, V.; Aleksandrov, |.; Pose, 
R.; Yatsunenko, Yu. Joint Inst. for Nuclear Research, Dubna (Rus- 
sian Federation). Lab. of Computing Techniques and Automation. 
1993. 14p. Order Number DE94621342. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The algorithms and structure of a calculator based on systolic 
matrices in a homogeneous computing environment are developed 
to provide fast pipe-line processing of detector information in accel- 
erator experiments. The system proposed for pipe-line processing 
allows complete paralleling of the calculation process in one-bit 
massively processors, and provides pipe-processing with a cycle of 
25 ns and depth of 40 steps in the problems of real-time triggering 
(filtration) in systems of acquisition and processing of experimental 
physics data. 7 refs., 3 figs., 1 tab. 


16411 (JINR-E—13-93-189) Use of signals from slow drift 
detectors for generation of level 1 muon trigger. Barabash, L.S. 


(Joint Inst. for Nuclear Research, Dubna (Russian Federation). 


Lab. of Nuclear Problems); Frolov, V.N.; Kalinnikov, V.A.; 
Kuznetsov, K.N.; Popov, A.A.; Yatsunenko, Yu.A.; Wang, A.T.M. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). Lab. 
of Nuclear Problems. 1993. 7p. Order Number DE94621343. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the journal ’Nuclear instruments and Methods’. 

We show a trigger scheme using slow drift detector signals for 
the generation of precisely timed trigger signals. We studied possi- 
ble ways to realize this idea using a two-stage mean timer to 
analyze signals from projective pairs of drift tubes. The first stage 
symmetrizes the relative times of signals from a 4-layer superlayer. 
A condition for track separation is specified by paired pulses sym- 
metric spaced about the total drift time. The second stage of 
analysis uses a position sensitive mean timer and trigger pulse can 
generated by a 4-fold coincidence. The second stage mean timer 
allows a more effective suppression of random and combinatorial 
coincidences. 4 refs., 4 figs. 


16412 (JINR-E—13-93-204) Comparison of gaseous and 
semiconductor detectors for medical imaging. Zanevskij, Yu.V. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). Lab. 
of High Energy. 1993. 10p. Order Number DE94621344. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to the journal 'Medical Physics’. 

The basic types of gaseous and semiconductor detectors for 
medical imaging are considered. The goal of the present short re- 
view consists in comparing main parameters of these detectors 
and indicating novel development trends in this reseach area. 15 
refs., 5 figs., 1 tab. 


16413 (JINR-E—13-93-390) Characteristic study of non- 
power detectors for measurement of gamma-ray dose. Jin 
Shengren (Northeastern Normal Univ., Changchun (China). Dept. 
of Physics); Li Mingfei. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Neutron Physics. 1993. 6p. Order 
Number DE94622571. Source: OSTI; NTIS (US Sales Only); INIS. 

Some plate-type non-power detectors for the measurement of 
gamma-ray doses with different thicknesses of the dielectric and the 
induction body and different ratios of the two sided capacitances 
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have been made. The characteristics of plate-type non-power de- 
tectors with different structures were studied quantitatively. Some 
measurement results are given and discussed systematically. The 
best possibilities and work conditions of the plate-type non-power 
detector are discussed. (author). 12 refs.; 5 figs. 


16414 (JINR-E-13-93-392) Study of characteristics of 
column-type non-power detectors tor measurement of gamma- 
ray dose. Jin Shengren (Northeastern Normal Univ., Changchun 
(China). Dept. of Physics); Li Mingfei. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). Lab. of Neutron Physics. 
1993. 6p. Order Number DE94622573. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Several column-type non-power detectors with different diame- 
ters for the measurement of gamma-ray doses have been made. 
The characteristics of column-type non-power detectors with differ- 
ent structures were quantitatively studied and compared with the 
characteristics of plate-type non-power detectors. Some measure- 
ment results are given and discussed systematically. (author). 14 
refs.; 5 figs. 


16415 (JINR-R-1-93-353) Method of determination of the 
optical constants for rapid cycling bubble chamber at SVD ex- 
periment. Kravtsov, V.D. (Joint Inst. for Nuclear Research, Dubna 
(Russian Federation)); Khmel'nikov, V.A. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). 1993. 4p. (In Russian). Order 
Number DE94622587. Source: OSTI; NTIS (US Sales Only); INIS. 
The algorithm to determine optical constants for precision bubble 
chamber used as a vertex detector, is described. The chamber- 
based and camera-based datum points are used for calculations. 
This algorithm has been realized as a Fortran program and applied 
in data processing at the SVD experiment. (author). 2 refs.; 1 fig. 


16416 (JINR-R—13-93-114) The response of Csi(T1) counter 
to light and intermediate fragments in the energy range 2-77 
MeV/A. Fomichev, A.S. (Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Nuclear Reactions); David, |.; 
Wagner, W. Joint Inst. for Nuclear Research, Dubna (Russian Fed- 
eration). Lab. of Nuclear Reactions. 1993. 11p. (in Russian). Order 
Number DE94621335. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the journal Nuclear Instruments and Methods’. 

The response of CsI(T1) crystal 200 mm in diameter and 15 mm 
thick coupled to photomultiplier FEU-173 by hollow light guide to 
light particles and intermediate mass fragments has been investi- 
gated using U-400 (FLNR) secondary beam facility in the reaction 

1B(20 MeV/A)+'®'Ta and LISE (GANIL) magnetic spectrometer 
where secondary beams were produced in the reactions 9°Ar(44 
MeV/A)+°°Ni, '®O(63 MeV/A)+°Be. The high energy resolution 0.7- 
6.2% was obtained independently of the particle nature for Z < 20 
in the energy range 2-77 MeV/A. The mass dependence of Csl({T1) 
light output on Z, E and time interval for integration of the anode 
pulse was estimated too. Particle discrimination for Z=1-7 using 
pulse-shape analysis method was demostrated for the secondary 
particles detected at the fixed energy. The light output of Csl(T1) 
was found to be linear at energies above 5 MeV/A. Present mea- 
surements indicate that the mass dependence is a very significant 
effect in the calibration of Csl(T1) scintillators for light and onterme- 
diate mass fragments. 19 refs., 8 figs., 1 tab. 


16417 (Jue+-2804) Study on the response of plastic scintil- 
lators. Thimmel, J. Forschungszentrum Juelich GmbH (Germany). 
Inst. fuer Kernphysik. Aug 1993. 73p. (In German). Order Number 
DE94758756. Source: OSTI; NTIS (US Sales Only); INIS. 
Minimally ionizing protons were used to study the response of 
curved and flat plastic scintillators of the ‘Juelich Quirl’, a scintilla- 
tor hodoscope type developed by the IKP at Juelich. The response 
variation measured for the curved scintillator type was between 
90% and 100% - relative to the global mean value - over the entire 
detector surface, while that of the flat type was 56%. Towards the 
tip of both scintillator types, the response was observed to in- 
crease, which is interpreted as a ‘parabolic reflector effect’. In 
transversal directions, the response variations remained below 
15% (relative to the local mean value). In the smali-scale response 
range, no extreme response variations at the scintillator edges 
could be detected. The local variation of the photon yield was de- 
termined for both scintillator types alike, by way of interpolation of 
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non-irradiated areas over the entire detector surface. The corre- 
sponding fit functions can be used for calibration if the task is to 
derive the 6-value of the recorded particle from the pulse height of 
the scintillator signal. The mean values of responses of the pixel 
structure defined by the triple coincidence between the segments 
of the hodoscope were determined and tabulated. Scatter of the 
pulse height relative to the mean value within such a segment is 
typically 16%, with the contribution of statistic effects prevailing to a 
large extent over the systematic variations. If a particle passes all 
three segments of the scintillator hodoscope, its 6-value can be 
determined accurately to better than 6% by means of the pulse 
heights, if its velocity is less than 0.7 c. Computed simulations on 
the whole confirm the experimental response values, both for the 
curved and the flat type. (orig.) 


16418 (KEK-PROC-—93-12) Proceedings of the workshop on 
‘ultra high vacuum techniques for a long-baseline laser inter- 
ferometer’. Saito, Yoshio (ed.). National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Aug 1993. 7ip. (In Japanese). 
(CONF-9303268—: Workshop on ultra high vacuum techniques for 
a long-baseline laser interferometer, Tsukuba (Japan), 25 Mar 
1993). Order Number DE94753476. Source: OSTI; NTIS; INIS. 

In this proceedings, the contents in the technical investigation 
meeting based on the results till fiscal year 1992 of the research 
on the development of a large scale, rapid exhausting, ultrahigh 
vacuum system for a long baseline laser interferometer, which is 
related to the research on gravitational wave astronomy, are de- 
scribed. The workshop was held on March 25, 1993 at the National 
Laboratory for High Energy Physics (KEK). Lectures were given on 
laser interferometers as large scale vacuum system, laser interfer- 
ometers for gravitational wave and vacuum technology, inner 
surface coating for vacuum chambers by ion plating process, basic 
research for the development of large scale, rapid exhausting, ul- 
trahigh vacuum system, reduction of gas emissivity from vacuum 
walls by boron coating, on the vacuum system for a gravitational 
wave antenna prototype of a 100 m laser interferometer, and on 
the aluminum vacuum tank for a 20 m laser interferometer. A large 
scale vacuum system with very small gas emission is demanded, 
and the curiosity to surface phenomena must be held. (K.I.). 


16419 (KFK-5214) Practical experience accumulated in 
clearance measurements with the H 13630 clearance measure- 
ment system. Reichert, A. Kernforschungszentrum Karlsruhe 
GmbH (Germany). Hauptabteilung Sicherheit. Sep 1993. 25p. (In 
German). Order Number DE94756201. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This report is a description of the practice of clearance measure- 
ments on two batches of residues composed of different materials 
of different origins, based on the principle of total -- measurement. 
Besides, experience accumulated in performance of clearance 
measurements is outlined. Especially regarding the determination 
of the nuclide vector and the key nuclide as well as calibration and 
evaluation of the measured results the necessary preliminary 
examinations take much time. It has been found that time expendi- 
ture is much higher with an inhomogeneously contaminated 
material to be measured than with a homogeneously contaminated 
one. Taking into account the time required for the preliminary in- 
vestigations compared with that for the decision measurement, it 
can be said that clearance measurements with the clearance mea- 
surement system described are justified from the economic point of 
view only for bulk goods preferably contaminated or activated ho- 
mogeneously such as rubbish, insulating material, sheet metal, 
pipework, etc. (orig.) 


16420 (KlYal-93-5) The CAMAC module for conversion and 
visualization of binary information. Litvakovskaya, E.D.; Lyuban- 
skij, G.B.; Ofengenden, R.G. AN Ukrainskoj SSR, Kiev (Ukraine). 
Inst. Yadernykh Issledovanij. 1993. 6p. (in Russian). Order Number 
DE94622576. Source: OSTI; NTIS (US Sales Only); INIS. 

The CAMAC module for B-D conversion of incoming data is de- 
scribed. The employment of the memory of ROM-type with this aim 
makes it possible to use any digital display. (author). 2 refs., 4 figs. 


16421 (KlYal-93-7) The automatic system based on CA- 
MAC standard for neutron-physical measurements on filtered 





neutron beams of nuclear reactor. Ofengenden, R.G.; Lyuban- 
skij, G.B.; Litvakovskaya, E.D.; Tsukanova, Zh.V.; Shalejko, M.A.; 
Murzin, A.V.; Vorona, P.N.; Krivenko, V.G. AN Ukrainskoj SSR, 
Kiev (Ukraine). Inst. Yadernykh Issledovanij. 1993. 10p. (In Rus- 
sian). Order Number DE94622577. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The automatic system based on CAMAC standard to measure 
the total neutron cross-sections fy the transmission method with 
accuracy of 0,1-0,01% on filtered neutron beams of nuclear reactor 
and also its structure and the working principle of the system are 
described. The special characteristics of CAMAC modules are 
marked. The composition of the software and the assignments of 
subprogrammes included in it are presented. (author). 6 refs., 3 
figs. 


16422 (KlYal-93-14) The system for nuclear radiation 
multidetector automatic measurements with real time data pro- 
cessing. Ofengenden, R.G.; Berezin, F.N.; Kisurin, V.A.; 
Lyubanskij, G.B.; Maznyj, |.A.; Sidorenko, V.A.; Shalejko, M.A. AN 
Ukrainskoj SSR, Kiev (Ukraine). Inst. Yadernykh Issledovanij. 1993. 
8p. (In Russian). Order Number DE94622574. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The computer automated PC-based acquisition system for nu- 
clear radiation multidetector measurement and real time data 
processing has been constructed. The system enables to measure 
1 K-. 2 K-, 4 K-or 8 K-channel separate spectra from up to eight 
detectors in the common dual-port 256 K word memory. (author). 3 
refs., 2 figs. 


16423 (KIYal-93-16) The system for automatization of ex- 
perimental research of physical processes in nuclei. Berezin, 
F.N.; Kisurin, V.A.; Ofengenden, R.G. AN Ukrainskoj SSR, Kiev 
(Ukraine). Inst. Yadernykh Issledovanij. 1993. 8p. (In Russian). Or- 
der Number DE94622575. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The automated acquisition system for experimental research of 
physical processes in nuclei has been constructed. The system en- 
ables to register and sort every incoming multiparameter event 
during 8.5 us and to form the two and one parameter spectra unity 
of some interest. (author). 5 figs. 


16424 (LAL-RT-—92-08) A monolithic analog multiplexor for 
the ALEPH electromagnetic calorimeter adapted to operation 
of LEP at high luminosity. Veillet, J.J.; Richer, J.P.; Chase, R.L.; 
Ardelean, J. Paris-11 Univ., 91 - Orsay (France). Lab. de 
'Accelerateur Lineaire. Jun 1992. 5p. (CONF-911136—: Nuclear 
power systems, Santa Fe, NM (United States), 5-7 Nov 1991). Or- 
der Number DE94621345. Source: OSTI; NTIS (US Sales Only); 
INIS 

The hybrid analog multiplexor, currently in use on the ALEPH 
experiment at LEP, is a variation of a previously described system 
which was designed for 4-bunch operation of LEP, corresponding 
to a beam crossing period of 22.5 ys, and is not compatible with 
the proposed 36-bunch (2.5 ys period) operation. The new system 
as will operate with a beam crossing period only slightly longer 
than the trigger delay time and at counting rates greater than 10* / 
s per channel without sacrificing the ease of calibration of the pre- 
vious system. (author) 2 refs., 6 figs. 


16425 (LAL-RT-92-10) Automated system for equivalent 
noise charge measurements from 10 ns to 10 ys. La Taille, C. 
de. Paris-11 Univ., 91 - Orsay (France). Lab. de |’Accelerateur Lin- 
eaire. Jul 1992. 12p. (CONF-9206222-: International conference 
on advanced technology and particle physics, Como (italy), 22-26 
Jun 1992). Order Number DE94621346. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Noise measurements versus filter time constant constitute a very 
powerful method to investigate series, parallel and 1/f noise contri- 
butions in front end electronics. Usually performed with a set of 
filters and a multichannel analyser, they are tedious and often lim- 
ited to values greater than 100 ns. A very low noise bipolar filter is 
described whose time constant can be selected via GPIB bus from 
10 ns to 10 us in 10 steps. The data are transferred from a digital 
scope to a computer which generates a baseline histogram and 
determines the overall gain. The Equivalent Noise Charge is then 
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calculated for each time constant and a fit to the results determines 
the various noise parameters. (author) 13 refs., 10 figs., 1 tab. 


16426 (LA-UR-94-933) Application of the Long-Range Al- 
pha Detector (LRAD) to the detection of NaturalOccurring 
Radioactive Materials (NORM). Allander, K.S.; Bounds, J.A,; 
MacArthur, D.W. Los Alamos National Lab., NM (United States). 
[1994]. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-940225-84: 
Waste management '94, Tucson, AZ (United States), 27 Feb - 3 
mar 1994). Order Number DE94009299. Source: OSTI; NTIS; 
GPO Dep. 

Standard fieldable alpha detectors are severely limited when 
monitoring alpha contamination on equipment, large surfaces, or 
the inside surfaces of pipes. New regulations are driving a need for 
new technologies to address these problem areas. The Long- 
Range Alpha Detector (LRAD) technology addresses these 
problems by detecting ion pairs created by an alpha particle in am- 
bient air, rather than the alpha particle directly. These ion pairs, 
whose lifetime is several seconds, are transported to a collection 
grid by using either an airflow or an electric field. When collected, 
these ion pairs create a small electric current (typically 10-'° to 
10-4 A) that is read by an electrometer and displayed on a data 
acquisition system. This method of detection is also being used to 
create monitoring systems for health physics, environmental site 
characterization decontamination characterization, and it is adapt- 
able to cover the new needs of the power industry. 


16427 (PNL-SA-23095) Scintillating glass fiber neutron 
sensors: 1, Production and optical characterization. Abel, K.H. 
(and others); Arthur, R.J.; Bliss, M. Pacific Northwest Lab., Rich- 
land, WA (United States). Oct 1993. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
(CONF-9310261—7-Pt.1: SCIFI 93: workshop on scintillating fiber 
detectors, South Bend, IN (United States), 24-28 Oct 1993). Order 
Number DE94007471. Source: OSTI; NTIS; GPO Dep. 

The production and optical characterization of cerium-doped 
lithium silicate scintillating fibers used as thermal neutron detectors 
are discussed. The bulk glass continuing enriched ®Li is produced 
starting from high-purity commercial materials which are further pu- 
rified at Pacific Northwest Laboratory (PNL). The fibers are drawn 
at PNL in a hot down-draw process. The fibers are coated with a 
silicone polymer that serves as both an optical cladding and a 
physical buffer coat. Optical characterization has included mea- 
surements of light output as a function of glass composition, optical 
attenuation lengths, and fluorescence lifetimes. Fibers have been 
prepared in our laboratory with as-drawn attenuation lengths (Ve 
distance) in excess of 2 meters over sub-meter distances. 


16428 (RAL—93-091) Double-crystal analyser system for 
the PRISMA spectrometer: test of a prototype. Petrillo, C. (Pe- 
rugia Univ. (Italy)); Sacchetti, F.; Hagen, M.; Steigenberger, U. 
Rutherford Appleton Lab., Chilton (United Kingdom). Nov 1993. 
42p. Order Number DE94619735. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A prototype of a double-analyser system has been tested at the 
ISIS pulsed neutron source in order to determine the performance 
of such an analysing device in the low energy transfer region. The 
performance of such a system has been found satisfactory in 
terms of reflectivity and energy resolution as well as alignment pro- 
cedures. Based on our test results we propose the construction of 
a second arm for the PRISMA (PRogetto deol’Istituto di Struttura 
della MAteria del Consiglio Nazionale delle Ricerche) spectrometer 
at ISIS. This new arm would enable us to perform measurements 
with much improved energy resolution and to extend the wavevec- 
tor transfer range to much smaller values thus improving the 
instrument performance significantly for magnetic scattering experi- 
ments. The new, modular approach of the upgrade will also 
strengthen the flexibility of the instrument and open up the opportu- 
nity for further instrumental developments, for example the 
introduction of a polarization option. (Author). 


16429 (SINS—2124/A, pp. 66-73) FRS: a versatile magnetic 
spectrometer for relativistic heavy ions at GSI. Nickel, F. 
(Geselischaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many)); Geissel, H.; Behr, K.H. Soltan Inst. for Nuclear Studies, 
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Otwock-Swierk (Poland). Nov 1991. (CONF-9108244—: 22. Ma- 
surian Lakes summer school on nuclear physics, Piaski (Poland), 
26 Aug - 5 sep 1991). In Selected topics in nuclear- and astro- 
physics: Proceedings of the 22nd Masurian Lakes summer school 
on nuclear physics, heid in Piaski, Poland, August 26 - September 
5, 1991. Seminars. 120p. Order Number DE94621336. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A versatile magnetic spectrometer for atomic and nuclear 
physics experiments is presented. Some examples of its use are 
given. (A.S.). 


16430 (SINS-2124/A, pp. 74-76) Plastic barrel for the 4x 
detector at SIS-ESR. Gierlik, E. (Warsaw Univ. (Poland). Inst. 
Fizyki Doswiadezainej); Golakowska, G.; Kirejczyk, M.; Matulewicz, 
T.; Sikora, B.; Wilhelmi, Z.; Gobbi, A.; Grigorian, Yu.; Hildenbrand, 
K.D.; Belaev, |. Soltan Inst. for Nuclear Studies, Otwock-Swierk 
(Poland). Nov 1991. Projects: CPBP 01.06; G-MEN-116/90. 
(CONF-9108244—: 22. Masurian Lakes summer school on nuclear 
physics, Piaski (Poland), 26 Aug - 5 sep 1991). In Selected topics 
in nuclear- and astro-physics: Proceedings of the 22nd Masurian 
Lakes summer schoo! on nuclear physics, held in Piaski, Poland, 
August 26 - September 5, 1991. Seminars. 120p. Order Number 
DE94621336. Source: OSTI; NTIS (US Sales Only); INIS. 

47x facility at SIS-ESR will be supplemented at the end of 1992 
by plastic barrel detector consisting of 180 scintillation counters. 
The design and results of tests of the prototype module are dis- 
cussed. 2 refs. (author). 


16431 (SINS—2124/A, pp. 82-87) Penning trap mass spec- 
trometry of neutron-deficient Rb- and Sr-isotopes. Otto, Th. 
(Mainz Univ. (Germany). Inst. fuer Physik); Bollen, G.; Audi, G. 
Soltan Inst. for Nuclear Studies, Otwock-Swierk (Poland). Nov 
1991. Contract Hz-188-1. (CONF-9108244-: 22. Masurian Lakes 
summer school on nuclear physics, Piaski (Poland), 26 Aug - 5 
sep 1991). In Selected topics in nuclear- and astro-physics: Pro- 
ceedings of the 22nd Masurian Lakes summer school on nuclear 
physics, held in Piaski, Poland, August 26 - September 5, 1991. 
Seminars. 120p. Order Number DE94621336. Source: OSTI; 
NTIS (US Sales Only); INIS. 

We present a mass spectrometer for radioactive nuclei. The prin- 
ciple of measurement is the confinement of the ions in a penning 
trap and the subsequent determination of their cyclotron frequency 
ve which is inversely proportional to the mass. The resolution of 
the method is approximately 10°, the achieved accuracy in mass 
determination 10-’. We present some results from our survey of 
light Rb- and Sr-isotopes. 3 figs., 8 refs. (author). 


16432 


(UCRL-CR-115715) Engineering analyses of large 
precision cathode strip chambers for GEM. Horvath, J.A. 
(Lawrence Livermore National Lab., CA (United States)); Belser, 
F.C.; Pratuch, S.M.; Wuest, C.R.; Mitselmakher, G.; Gordeev, A.; 
Johnson, C.V. Lawrence Livermore National Lab.. CA (United 
States); Superconducting Super Collider Lab., Dallas, TX (United 
States). 21 Oct 1993. 182p. Sponsored by USDOE, Washington, 


DC (United States). DOE Contract W-7405-ENG-48 ; 
89ER40486. (GEM/TN-93-494). Order Number 
Source: OSTI; NTIS; GPO Dep. 

Structural analyses of large precision cathode strip chambers 
performed up to the date of this publication are documented. Me- 
chanical property data for typical chamber materials are included. 
This information, originally intended to be an appendix to the “CSC 
Structural Design Bible,” is presented as a guide for future design- 
ers of large chambers. 


AC35- 
DE94010069. 


16433 (UCRL-CR-115919) Cathode strip chamber interface 
with support structure for SSC GEM detector muon subsys- 
tem. Belser, F.C. (Lawrence Livermore National Lab., CA (United 
States)); Clements, J.W.; Holdener, F.R.; Horvath, J.A.; Pratuch, 
S.M.; Wuest, C.R.; Nimbiett, F.; Paradiso, J.; Sebelius, P.; Antebi, 
J.; Ojdrovic, R.P.; Zarghamee, M.S.; Marx, M.; Johnson, C.V. 
Lawrence Livermore National Lab., CA (United States); Supercon- 
ducting Super Collider Lab., Dallas, TX (United States). 8 Dec 
1993. 11p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48 ; AC35-89ER40486. (GEM/TN-93- 
510). Order Number DE94010062. Source: OSTI; NTIS; GPO Dep. 
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Structural design and analysis and other practical engineering 
considerations indicate that the 3-point, kinematic chamber support 
concept in the GEM Technical Design Report should be replaced 
by a 4-point, “partial” kinematic support design. Detector physics 
performance may increase due to a resulting decreased mass in 
the secondary support structure. 


16434 (USIP-—93-08) Particle identification in a segmented 
calorimeter: Numass test data, September 1991. Zhang, Q.P. 
Stockholm Univ. (Sweden). Dept. of Physics. Sep 1993. 24p. Order 
Number DE94621319. Source: OST]; NTIS; INIS. 

The ZEUS T60 uraniunvscintillator calorimeter was the main de- 
tector in the NUMASS test run, which took place at CERN at the 
SPS facility in September 1991. Additional scintillators were em- 
bedded in the calorimeter for high precision measurement of the 
arrival time for hadronic particle. High energy pion beams were 
used to test the performance of the calorimeter and to measure the 
arrival time distribution for hadrons. The segmentation of the 
calorimeter makes it possible to measure different shower profiles 
in the detector which is then used to identify and discriminate 
against contamination in the pion beam of electrons and muons. 
This particle identification is described in this note. 


16435 (USIP—93-11) Description of a laser vaporization 
source and a supersonic cluster beam apparatus. Doverstaal, 
M.; Lindgren, B.; Sassenberg, U.; Yu, H. Stockholm Univ. (Swe- 
den). Dept. of Physics. Nov 1993. 52p. Order Number 
DE94621337. Source: OSTI; NTIS; INIS. 

Laser vaporization of an appropriate target and recent develop- 
ments in molecular beam technology have now made it possible to 
produce supersonic cluster beams of virtually any element in the 
periodic table. This paper describes the design and principles of a 
cluster source combined with a time of flight mass spectrometer 


built for reaction experiments and spectroscopic investigations at 
Stockholm University. 


16436 (WINCO—1154) Networked alpha and gamma spec- 
tral acquisition and analysis system. Wilcox, C.M.; Gross, J.M. 
Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, ID (United 
States). Oct 1993. 150p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC07-841D12435. Order Number 
DE94008913. Source: OSTI; NTIS (documentation only); ESTSC 
(complete software package), P.O. Box 1020, Oak Ridge, TN 
37831-1020; GPO Dep. 

This manual assumes a knowledge of (terminology used and a 
working familiarity with) the windowing system and mouse of the 
Sun computer workstation. See the appropriate Sun manuals for 
additional information. ALDO, the alpha detector contro! program, 
is used to control, monitor, and edit log information associated with 
the collection of alpha spectra. Actual data collection and control 
functions are performed by Mizar Real-Time computers for which 
ALDO acts as a friendly user command interface and status dis- 
play. It is normally started as part of your login procedure, but may 
also be started from the “NETSPEC Utilities” submenu of the root 
menu. The root menu is obtained by pushing the right mouse but- 
ton when the cursor is over the root window (background picture). 
To become a user of ALDO and the other programs in the 
NETSPEC system, contact the person who performs systems ad- 
ministration tasks for the Sun computers. Most user interaction with 
ALDO is by means of mouse manipulation of screen items such as 
buttons, checkboxes, and sliders. The action of pushing the left 
mouse button when the cursor is over an item is called selecting 
that item. The left mouse button is therefore called the select but- 
ton. The right mouse button is the menu button because a limited 
number of options may be displayed when that button is pressed 
when the cursor is over an item with a triangle (inverted delta). In 
this document, names of selectable items are printed in bold when 
they are first mentioned or when emphasis is helpful. In general, 
items which do not apply to the current context are either disabled 
or made invisible in order to prevent selection. 


16437 (Y-2463-4) Y-12 development organization technical 
progress report: Part 4, Assembly technology/compatibility 
and surveillance period ending September 30, 1993. Northcutt, 
W.G. Jr. (comp.). Oak Ridge Y-12 Plant, TN (United States). 27 
Dec 1993. 13p. Sponsored by USDOE, Washington, DC (United 





States). DOE Contract AC05-840R21400. 
DE94010047. Source: OSTI; NTIS; GPO Dep. 
The Super Collider is a high-energy scientific instrument com- 
posed of a 53-mile-long ring of proton accelerators designed to 
collide protons and evaluate the emanating particles. The Oak 
Ridge Y-12 Plant is under contract to perform work for the Super- 
conducting Super Collider Laboratory (SSCL) and has been asked 
to develop manufacturing processes for components of the 
gammas, electrons, muons (GEM) detector. Three welded sub- 
assemblies are involved in the fabrication of these conductors. The 
superconducting cable is enclosed in a stainless steel conduit, 
which is then enclosed in an aluminum sheath. The ends of the 
conductor are terminated with a connector assembly joined to the 
superconductor, the conduit, and the sheath. Initially, the conduit 
weld was to be a single-pass, autogenous gas-tungsten arc weld. 
The authors made a great effort to get full penetration without root 
reinforcement on the inside of the tube. When the authors were 
unable to meet all of the weld requirements with an autogenous 
weld, they shifted development efforts to making the weld using an 
automatic gas-tungsten arc tube welding head with an integral wire 
feeder. Because reinforcement at the root continued to be a prob- 
lem, the authors decided to make the weld in two passes. To 
achieve the desired weld reinforcement on the outside of the tube, 
the authors developed a welding procedure in which an autoge- 
nous pass is used to join the tube ends with the necessary 
minimum pushthrough on the inside of the tube and filler metal is 
supplied during the second pass. This two-pass weld required a 
weld joint with a flat butt for the root pass and a V-groove for the 
filler metal pass. A 272-ft conduit was made using this two-pass 
welding procedure for a test at the University of Wisconsin. 


Order Number 


4402 Radiation Effects On Instrument Compo- 
nents, Instruments, Or Electronic Systems 


Refer also to citation(s) 16374, 16375 


16438 {(AEA-D and R-0111) Opinion rating of comparison 
photographs of television pictures from CCD cameras under 
irradiation. Reading, V.M. (Catseyes Consultancy, London (United 
Kingdom)); Dumbreck, A.A. AEA Decommissioning and Waste 
Management, Harwell (United Kingdom). 13 May 1991. 93p. Order 
Number DE94621370. Source: OSTI; NTIS (US Sales Only); INIS. 

As part of the development of a general method of testing the ef- 
fects of gamma radiation on CCD television cameras, this is a 
report of an experimental study on the optimisation of still photo- 
graphic representation of video pictures recorded before and during 
camera irradiation. (author). 


16439 (CEA-CONF—11454) Low dose rate gamma ray in- 
duced loss and data error rate of multimode silica fibre links. 
Breuze, G. (CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. d’Electronique et d'Instrumentation Nucleaire); 
Fanet, H.; Serre, J.; Colas, D.; Garnero, E.; Hamet, T. CEA Centre 
d'Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. 
d'Electronique et d'instrumentation Nucleaire. 1993. 2p. (in 
French). (CONF-9309349-: Symposium on radiations and their ef- 
fects on components and systems, Saint-Malo (France), 13 Sep 
1993). Order Number DE94621371. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Fiber optics data transmission from numerous multiplexed sen- 
sors, is potentially attractive for nuclear plant applications. 
Multimode silica fiber behaviour during steady state gamma ray ex- 
posure is studied as a joint programme between LETI CE/SACLAY 
and EDF Renardieres: transmitted optical power and bit error rate 
have been measured on a 100 m optical fiber. 


4404 Well Logging Instrumentation 
Refer also to citation(s) 16457, 16482 


16440 (UCRL-JC—113796) Maximum likelihood borehole 
corrections for dual-detector density logs. Carlson, R.C. 
Lawrence Livermore National Lab., CA (United States). Oct 1993. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9310286—1: 5. international 
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symposium of Minerals and Geotechnical Logging Society, Tulsa, 
OK (United States), 24-28 Oct 1993). Order Number DE94007027. 
Source: OSTI; NTIS; GPO Dep. 

This report discusses Dual-detector density logs which have 
been used in the petroleum industry for years. The tool was de- 
signed with a second detector to allow compensation for the effect 
of a layer of mudcake between the tool and the formation being 
measured. The compensation algorithm commonly used calculates 
the correction to apply to the density measured by the long-spaced 
detector as proportional to the difference in the densities measured 
by the two detectors. The coefficient ot proportionality is deter- 
mined from experimental data taken with the tool in a fluid-filled 
hole of 15 to 40 cm diameter, with uniform thickness sheets of var- 
ious materials simulating the mudcake. In applying this technology 
for the Containment program at the Department of Energy Nevada 
Test Site (NTS) we have discovered two problems. First, we fre- 
quently log in air-filled holes much larger than 40 cm. Second, the 
gap, or layer, is rarely uniform with depth or vertical position on the 
face of the tool. We have developed a method to determine the 
proper amount of correction dynamically. No experimental data on 
the gap effect are needed as long as the two detectors are cali- 
brated to read the proper density when the gap is zero. The 
method assumes that the form of the equation used in the stan- 
dard algorithm is correct, but uses the variation of the two density 
signals with depth to determine the appropriate value of the coeffi- 
cient, assuming true density varies more slowly than the gap 
effects. This new, maximum likelihood, method appears to work 
better than the standard method in both fluid and air-filled holes 
where the borehole wall is rough and no mudcake is present. It 
cannot, however, correct for a uniform mudcake or air gap, and so 
complements but does not replace the standard method. 


4405 Thermal Instrumentation 


Refer also to citation(s) 16457 


16441 Remote high temperature insulatorless heat-fiux 
gauge. Noel, B.W. To Dept. of Energy. 1992. Filed date 3 Apr 
1992. U.S. Patent Application 7-862,886. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. Order Number DE94010163. Source: OSTI; NTIS; GPO 
Dep. 

A remote optical heat-flux gauge for use in high temperature en- 
vironments. This application is possible because of the use of 
thermographic phosphors as the sensing media, and the omission 
of the need for an intervening layer of insulator between phosphor 
layers. The gauge has no electrical leads, but is interrogated with 
ultraviolet light. The luminescence emitted by the two 
thermographic-phosphor layers, which is indicative of the tempera- 
ture of the layers, is collected and analyzed in order to determine 
the heat flux incident on the surface being investigated. The two 
layers of thermographic phosphor must be of different materials to 
assure that the spectral lines collected will be distinguishable. Spa- 
tial heat flux measurements can be made by scanning the light 
across the surface of the gauge. 


16442 (SAND—93-2232C) Initial measurements with an ac- 
tively cooled calorimeter in a large pool fire. Koski, J.A. (Sandia 
National Labs., Albuquerque, NM (United States)); Kent, L.A.; Wix, 
S.D. Sandia National Labs., Albuquerque, NM (United States). 
[1993]. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-940668-—2: 4. in- 
ternational symposium on fire safety science, Ottawa (Canada), 
13-17 Jun 1994). Order Number DE94002925. Source: OSTI; 
NTIS; GPO Dep. 

The initial measurements with a 1 m x 1 m water cooled vertical 
flat plate calorimeter located 0.8 m above and inside a6 m x 6m 
JP-4 pool fire are described. Heat fluxes in ten vertical 0. 1 m high 
x 1m wide zones were measured by means of water calorimetry 
in quasi-steady-state. The calorimeter face also included an array 
of intrinsic thermocouples to measure surface temperatures, and 
an array of Schmidt-Boelter radiometers for a second, more re- 
sponsive, method of heat flux measurement. Other experimental 
measurement devices within the pool fire included velocity probes, 
directional flame thermometers (DFTs), and thermocouples. Water 
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calorimetry indicated heat fluxes of about 65 to 70 kW/m? with a 
gradual decrease with increasing height above the pool. Intrinsic 
thermocouple measurements recorded typical calorimeter surface 
temperatures of about 500°C, with spatial variations of +150°C. 
Gas velocities across the calorimeter face averaged 3.4 m/s with a 
predominant upward component, but with an off-vertical skew. 
Temperatures of 800 to 1100°C were measured with the DFTS. 
The observed decrease in heat flux with increasing vertical height 
is consistent with analytical fire models derived for constant tem- 
perature surfaces. Results from several diagnostics also indicated 
trends and provided additional insight into events that occurred 
during the fire. Some events are correlated, and possible explana- 
tions are discussed. 


4406 Optical instrumentation 


Refer also to citation(s) 15861, 16213, 16457, 16473, 16534, 
16725, 17413 


16443 (DOE/ER/61057-T1) [High spectral resolution FTIR 
observations for the ARM program: Continued development, 
evaluation and analysis]. Wisconsin Univ., Madison, WI (United 
States). [1993]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-90ER61057. Order Number 
DE94003342. Source: OSTI; NTIS; GPO Dep. 

The proposed UW/UD team worked together very successfully in 
the previous ARM IDP and earlier in the development of the High- 
resolution Interferometer Sounder (HIS) aircraft instrument for 
NOAA and NASA. The UW is responsible for the Atmospheric 
Emitted Radiance Interferometer (AERI) and for providing AERI- 
based calibration subsystems and operational software for the 
AERI-X, while the UD is responsible for the Solar Radiance Trans- 
mission Interferometer (SORT) and for developing the AERI-X 
interferometer. Both groups bring to the team years of experience 
with atmospheric instrument development and field work, in addi- 
tion to spectroscopic data analysis and remote sensing. The 
accomplishments of this team under previous support as part of 
the ARM Instrument Development Program, the science objectives 
for the effort proposed here, and describes the proposed activities 
under the categories of instrument developments, spectroscopic 
analyses, and remote sensing are summarized in this report. Also, 
management considerations, including facilities, key personnel, 
schedule and cost estimates are included. 


16444 (INIS-mf-13749, pp. 45) Dye jet velocity distribution 
measurements using photothermal deflection spectroscopy. 
Soltanolkotabi, M. (Arkansas Univ., Fayetteville, AR (United 
States). Dept. of Physics). Atomic Energy Organization of Iran, 
Teheran (iran, Islamic Republic of). Laser Research Center. 1993. 
137p. (CONF-9308213-: 2. international conference on lasers and 
their applications, Teheran (iran, Islamic Republic of), 23-26 Aug 
1993). In Abstracts of 2. international conference on lasers and 
their applications. Order Number DE94617409. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Persian abstract can be found in the secord part of the docu- 
ment on p. 13. 

Short communication. DYE LASERS/spectroscopy; DISTRIBU- 
TION; SPECTROSCOPY; LINE WIDTHS 


16445 (SAND-94-0131C) Predicted optical performance of 
the high-altitude balloon experiment (HABE) telescope in an 
adverse thermal environment. Akau, R.L. (Sandia National Labs., 
Albuquerque, NM (United States)); Givier, R.C.; Eastman, D.R. 
Sandia National Labs., Albuquerque, NM (United States). [1994]. 
18p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO04-94AL85000. (CONF-940449-4: Society of Photo- 
Optical Instrumentation Engineers conference on_ intelligent 
information systems, Orlando, FL (United States), 4-8 Apr 1994). 
Order Number DE94008949. Source: OSTI; NTIS; GPO Dep. 

The High-Altitude Balloon Experiment (HABE) telescope was de- 
signed to operate at an ambient temperature of —55 C and an 
altitude of 26 km, using a precooled primary mirror. Although at 
this altitude the air density is only 1.4 percent of the value at sea 
level, the temperature gradients within the telescope are high 
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enough to deform the optical wavefront. This problem is consider- 
ably lessened by precooling the primary mirror to —35 C. This 
paper describes the application of several codes to determine the 
range of wavefront deformation during a mission. 


16446 (SAND-94-0199C) Wavefront sensing applications 
of binary optics. Neal, D.R.; Warren, M.E.; Gruetzner, J.K. Sandia 
National Labs., Albuquerque, NM (United States). [1994]. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-9406116—1: Optical Society of 
America meeting on diffractive optics: design, fabrication and appli- 
cations, Rochester, NY (United States), 6-8 Jun 1994). Order 
Number DE94006194. Source: OSTI; NTIS; GPO Dep. 

The advent of micro- or binary optics technology has made pos- 
sible the fabrication of a variety of new optical devices. Optical 
fabrication is no longer limited by surfaces that can be made by 
grinding and polishing, or even diamond turning. In fact, optics with 
no symmetry, no smooth surfaces, and that perform multiple func- 
tions can be readily fabricated. While these optics have a large 
number of applications, they are extremely useful for systems that 
require arrays of small optics or aperture multiplexing, since these 
are fabricated using computer controlled photo-lithography and 
etching processes. We have applied binary optics technology to 
construct various wavefront sensing using four mask processes to 
create 16 level optics. They are binary in the sense that they use 
discrete phase levels, not in the sense of using only two levels 
(they might more properly be called digital optics). We have found 
that 16 levels is adequate for most systems, giving greater than 
99% of efficiency. 


16447 (SAND—94-0287C) Trace water vapor detection in ni- 
trogen and hydrogen chloride gases by FTIR spectroscopy. 
Stallard, B.R. (Sandia National Labs., Albuquerque, NM (United 
States)); Rowe, R.K.; Espinoza, L.H.; Niemcezyk, T.M. Sandia 
National Labs., Albuquerque, NM (United States). [1994]. 7p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-94AL85000. (CONF-940529-3: 185. Electrochemical Society 
meeting, San Francisco, CA (United States), 22-27 May 1994). Or- 
der Number DE94008434. Source: OSTI; NTIS; GPO Dep. 

An optical instrument for the determination of trace H20 in No 
and HCl gases has been built. It is based on a commercial Fourier 
transform infrared spectrometer (modified to improve the purge), a 
long-path gas cell, and classical least squares data analysis. The 
optimum instrumental parameters have been determined. Particu- 
larly important, is the finding that maximal precision is obtained at 
low resolution, implying that future instruments may be based on 
less expensive, low-resolution spectrometers. A calibration over the 
range of 40 to 1800 ppB has been performed and found to be in 
good agreement with published spectral data. Also, detection limits 
have been shown to be about 10 ppB. Suggestions are made to 
improve the design of the instrument. 


16448 (UCRL-JC—114770) Pump-probe method for investi- 
gating laser ablation and optical damage threshold 
mechanisms in optical materials. Chase, L.L. Lawrence Liver- 
more National Lab., CA (United States). Sep 1993. 14p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9309259-5: Nuclear instru- 
ments and methods in physics research on radiation effects in 
insulators, Nagoya (Japan), Sep 1993). Order Number 
DE94008291. Source: OSTI; NTIS; GPO Dep. 

The method developed for investigating laser-surface interactions 
by measuring the ratio of ablation threshold fluence for a pair of 
picosecond or subpicosecond laser pulses to the single-pulse abla- 
tion threshold, was applied to ZnS (wurtzite)and to the borosilicate 
glass BK-7. Each sample was exposed to 1000 pulse pairs of 580- 
nm dye laser radiation. For ZnS, linear absorption was found to be 
the cause of the cumulative optical damage mechanism; the linear 
absorption is probably caused by defects states (such as color 
centers) near the surface. The nonlinear behavior of BK-7 suggests 
that avalanche ionization could be the damage mechanism. Re- 
sults for both materials show that intrinsic multiphoton absorption 
mechanisms may not be significant indicators of optical damage 
mechanisms even when they lead to very high free-carrier densi- 
ties and energy absorption. 





16449 (UCRL-JC—115105) Simulation and analysis of laser 
guide star adaptive optics systems for the eight to ten meter 
class telescopes. Gavel, D.T.; Olivier, S.S. Lawrence Livermore 
National Lab., CA (United States). Mar 1994. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (CONF-940391-3: Society of Photo-Optical In- 
strumentation Engineers (SPIE) conference, Kona Beach, Hi 
(United States), 13-18 Mar 1994). Order Number DE94009911. 
Source: OSTI; NTIS; GPO Dep. 

This paper discusses the design and analysis of laser-guided 
adaptive optic systems for the large, 8-10 meter class telescopes. 
We describe a technique for calculating the expected modulation 
transfer function and the point spread function for a closed loop 
adaptive optics system, parameterized by the degree of correction 
and the seeing conditions. The results agree closely with simula- 
tions and experimental data, and validate well known scaling law 
models even at low order correction. Scaling law.model analysis of 
a proposed adaptive optics system at the Keck telescope leads to 
the conclusion that a single laser guide star beacon will be ade- 
quate for diffraction limited imaging at wavelengths between 1 and 
3 am with reasonable coverage of the sky. Cone anisopianatism 
will dominate wavefront correction error at the visible wavelengths 
unless multiple laser guide stars are used. 


16450 (UCRL-JC—115711) Long distance transmission of 
15 Gb/s digital using subcarrier multiplexing and external 
modulation. Hugenberg, K. (Lawrence Livermore National Lab., 
CA (United States)); Lowry, M.; Beckedahl, D.; Blair, J. Lawrence 
Livermore National Lab., CA (United States). Mar 1994. 9p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (CONF-940363-3: DOD fiber optics conference 
‘94, McLean, VA (United States), 22-24 Mar 1994). Order Number 
DE94008298. Source: OSTI; NTIS; GPO Dep. 

This paper provides an overview of a high-speed link design us- 
ing subcarrier multiplexing techniques with external modulators. 
Although we have few experimental results to data, we feel the 
techniques and technology described in this paper will enable the 
simultaneous transmission of multi-channel analog video and up to 
15 Gb/s of digital data on a single wavelength. Furthermore, we 
show preliminary modeling that would indicate that at least four 
channels of 2.5 Gb/s can be sent over distances exceeding 500 
km using a new dispersion technique that takes advantage of sub- 
carrier multiplexing. 


16451 


(UCRL-JC—116506) Performance of adaptive optics 
at Lick Observatory. Olivier, S.S. (Lawrence Livermore National 
Lab., CA (United States)); An, J.; Avicola, K. Lawrence Livermore 
National Lab., CA (United States). Mar 1994. 15p. Sponsored by 


USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (CONF-940391-2: Society of Photo-Optical In- 
strumentation Engineers (SPIE) conference, Kona Beach, HI 
(United States), 13-18 Mar 1994). Order Number DE94009382. 
Source: OSTI; NTIS; GPO Dep. 

A prototype adaptive optics system has been developed at 
Lawrence Livermore National Laboratory (LLNL) for use at Lick 
Observatory. This system is based on an ITEX 69-actuator 
continuous-surface deformable mirror, a Kodak fast-framing intensi- 
fied CCD camera, and a Mercury VME board containing four Intel 
i860 processors. The system has been tested using natural refer- 
ence stars on the 40-inch Nickel telescope at Lick Observatory 
yielding up to a factor of 10 increase in image peak intensity and a 
factor of 6 reduction in image full width at half maximum (FWHM). 
These results are consistent with theoretical expectations. In order 
to improve performance, the intensified CCD camera will be re- 
placed by a high-quantum-efficiency low-noise fast CCD camera 
built for LLNL by Adaptive Optics Associates using a chip devel- 
oped by Lincoln Laboratory, and the 69-actuator deformable mirror 
will be replaced by a 127-actuator deformable mirror developed at 
LLNL. With these upgrades, the system should perform well in me- 
dian seeing conditions on the 120-inch Shane telescope for 
observing wavelengths longer than ~1 um and using natural refer- 
ence stars brighter than my ~ 10 or using the laser currently being 
developed at LLNL for use at Lick Observatory to generate a 
sodium-layer reference star. 
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4407 Geophysical and Meteorological Instrumenta- 
tion 


Refer also to citation(s) 14883, 16457, 16901 


4408 Miscellaneous Instrumentation 


Refer also to citation(s) 14400, 16020, 16197, 16214, 16234, 
16354, 16479, 16597, 16955 


16452 (CONF-931107-34) A miniaturized ASIC-based mul- 
tichannel scaler instrument. Ericson, M.N. (Oak Ridge National 
Lab., TN (United States)); Turner, G.W.; McMillan, D.E.; Hoffheins, 
B.S.; Todd, R.A.; Hiller, J.M. Oak Ridge National Lab., TN (United 
States). [1993]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From 1993 IEEE 
nuclear science symposium and medical imaging conference; San 
Francisco, CA (United States): 2-5 Nov 1993. Order Number 
DE94007222. Source: OSTI; NTIS; GPO Dep. 

A miniaturized multichannel scaler instrument has been 
developed to address size and operational constraints for data ac- 
quisition in a portable laser-induced luminescence system. The 
multichannel scaling (MCS) function is implemented as a pro- 
grammable application specific integrated circuit (ASIC) with 
standard interfaces for control and data acquisition. The instrument 
is microcontroller-based with sufficient computing power for data 
manipulation and algorithmic processing. The unit includes 
electronics for laser control, and amplification and pulse height dis- 
crimination of PMT pulses. Modification of the instrument should 
allow use in nuclear, chemical, and spectroscopy related applica- 
tions including Mossbauer experiments. Interfaces are incorporated 
allowing both computer-controlled and stand alone operation. |Im- 
plementation of the MCS function as an ASIC and comparison with 
conventional implementations are discussed. Full characterization 
of the MCS is presented including differential non-linearity (DNL), 
bin dead time, and bandwidth measurements. 


16453 (DOE/CE/15566-T1) A charge distribution analysis 
instrument for catalysis and material science applications: 
First quarterly technical progress report, October 1, 1993— 
December 31, 1993. Freund, F. Phytron Instruments, Inc., 
Mountain View, CA (United States). [1993]. 16p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG49- 
93CE15566. Order Number DE94008560. Source: OSTI; NTIS; 
GPO Dep. 

Charge Distribution Analysis (CDA) is a technique to measure 
mobile charge carriers in dielectric materials in general and more 
specifically in catalysts. The measurements are based on the di- 
electric polarization of a given material in an electric field They are 
contact-free and performed at O Hertz under minimum perturbation 
conditions. It allows one to determine the sign of the majority 
charge carriers and to obtain information on their diffusive mobility. 
Under certain conditions the density of surface charges can be 
measured quantitatively. The density of surface charges is ex- 
pected to correlate to the catalytic activity. We have proposed to 
develop CDA modules which could be used in conjunction with 
commercial thermal analysis equipment, in particular thermobal- 
ances, and convert them into CDA instruments. The first three 
months of the Project have been used to carefully evaluate all op- 
tions that relate to this development task. We have evaluated the 
basic concepts for a commercially viable CDA instrument and for- 
mulated its design specifications. 


16454 (DOE/CH-9203) Design, manufacture and evaluation 
of a hydraulically installed, multi-sampling lysimeter: Final re- 
port. Scroppo, J.A. (Bladon International, Inc., Oak Brook, IL 
(United States)); Scroppo, G.L.; Carty, R.H.; Chaimberg, M.; Tim- 
mons, R.D.; O'Donnell, M. Bladon International, Inc., Oak Brook, IL 
(United States); Institute of Gas Technology, Chicago, IL (United 
States); Timco Mfg., Inc., Prairie du Sac, W! (United States). Jun 
1992. 56p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE94003655. Source: OSTI; NTIS; INIS; GPO Dep. 

There is a need for a quick, simple, reliable, and inexpensive on- 
site method for sampling soil pollutants before they reach the 
groundwater. Vadose zone monitoring is an important aspect of 
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sound groundwater management. In the vadose zone, where water 
moves via percolation, this water medium possesses the ability to 
transfer hazardous wastes to the nation’s groundwater system. Ob- 
taining samples of moisture and contaminants from the vadose 
zone is necessary if potential problems are to be identified before 
they reach the water table. Accurate determination of spatial distri- 
bution, movement, and concentrations of contaminants is essential 
to the selection of remediation technologies. There is a need for 
three-dimentional subsurface characterization technologies to iden- 
tify the location of hazardous plumes and their migration. Current 
subsurface characterization methods for dispersed contaminants 
primarily involve a time consuming, expensive process for drilling 
wells and taking samples. With no major water flow in the vadose 
zone, conventional monitoring wells will not function as designed. 
The multi-sampling lysimeter can be readily linked with physical 
and chemical sensors for on-site screening. The hydraulically- 
installed suction lysimeter was capable of extracting soil pore liquid 
samples from unsaturated test soils without the need to predrill a 
well. Test results verified that the lysimeters installed with a hy- 
draulic or mechanical rarn were able to collect soil pore liquid 
samples in excess of the amount typically required for monitoring 
and analysis on a daily basis. Modifications to the prototype design 
eliminated moving parts and the need for inflatable packers. The 
elimination of the packer system and the use of porous nickel con- 
tributed to increased system ruggedness. 


16455 (DOE/ER/79131-T1) Purchase of a Phosphorimager 
System for plant biology research: Final progress report, July 
1992—July 1994. Jackson, A.O. California Univ., Berkeley, CA 
(United States). Dept. of Plant Biology. [1993]. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG05- 
92ER79131. Order Number DE94001223. Source: OSTI; NTIS; 
GPO Dep. 

Eight DOE supported pliant biologists at the University of 
California-Berkeley were awarded funds ($163,000) for purchase of 
a Phosphorimager System to improve the speed, sensitivity, reso- 
lution, and quantitation of radioactive data processing and analysis. 
These funds were used to purchase a Molecular Dynamics 
Phosphorimager System consisting of the phosphorimager, a den- 
sitometer, and high resolution storage phosphor screens that have 
extremely high trapping and storage capacity for energy emitted 
from isotopes used for biological research such as °*P, '4c, 35s, 
and 125|. Software provided with the package permits analysis of 
the data in several unique ways that are not currently feasible With 
other methods for analysis. The University of California has pur- 
chased additional computer hardware (A Macintosh Quadra 800 
Computer) and has upgraded an IBM computer Mod6él PS2-486 
linked with on-line and on off-line workstations via ethernet sys- 
tems for analysis of data. Data files can also be converted to a 
TIFF format suitable for graphic analysis and image production on 
the Macintosh computer. The system is providing unique advan- 
tages for quantitation of data over extremely wide ranges of 
isotope levels and provides the ability to analyze and manipulate 
data over wide ranges of sensitivity not previously available with 
previously used methods of isotope quantitation. 


16456 (EGG-11265-2021) A 10 GHz bandwidth, single tran- 
sient, digitized oscilloscope with 20 GHz capability. Hudson, 
C.L. (EG and G Energy Measurements, Inc., Santa Barbara, CA 
(United States). Santa Barbara Operations); Kocimski, S.M.; 
Spector, J.; Thomas, J.B.; Woodstra, R.R. EG and G Energy Mea- 
surements, Inc., Las Vegas, NV (United States). [1993]. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC08-93NV11265. (CONF-9310225-2: 7. photonics work- 
shop, Menlo Park, CA (United States), 4-5 Oct 1993). Order 
Number DE94005400. Source: OSTI; NTIS; GPO Dep. 

EG&G/EM has developed an oscilloscope with a —3 dB band- 
width greater than 10 GHz. Its rolloff characteristics are such that 
single-transient data greater than 20 GHz may be captured. A de- 
mountable CCD camera records the oscilloscope trace and is 
provided with PC-compatible capture and data processing 
software. The capabilities of the oscilloscope, camera, and its pro- 
cessing software are described and examples of the system’s 
performance is shown. 
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16457 (KFK-5215) Calibration of a miniature permanent 
magnet flowmeter probe for velocity and temperature measure- 
ment in sodium. Knebel, J.U.; Krebs, L. Kernforschungszentrum 
Karlsruhe GmbH (Germany). Inst. fuer Angewandte Thermo- und 
Fluiddynamik (IATF). Sep 1993. 100p. (In German). Order Number 
DE94758730. Source: OSTI; NTIS (US Sales Only); INIS. 

For the calibration of a miniature permanent magnet flowmeter 
probe, the working principle of which is based on the induction law, 
a measuring specification is given which allows to determine repro- 
ducibly the sensitivity of the flowmeter probe and the zero offsets 
of the temperature compensated voltages. The flowmeter probe 
has an outer diameter of 2.5 mm and is equipped with three-wire- 
thermocouples (Alumel/Chromel/stainless steel). The K- and 
S-values which are characteristic of the flowmeter probe are deter- 
mined and discussed. (orig.) 


16458 (LA-SUB-94-56) Optical simulation for imaging re- 
connaissance and intelligence sensors OSIRIS: High fidelity 
sensor simulation test bed: Modified user’s manual. Abernathy, 
M.F.; Puccettii M.G. Los Alamos National Lab., NM (United 
States); Rockwell Power Services Co., Albuquerque, NM (United 
States). 4 Jan 1988. 48p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE94009069. Source: OSTI; NTIS; GPO Dep. 

The OSIRIS program is an imaging optical simulation program 
which has been developed to predict the output of space-borne 
sensor systems. The simulation is radiometrically precise and in- 
cludes highly realistic laser, atmosphere, and earth background 
models, as well as detailed models of optical components. This 
system was developed by Rockwell Power Services for the Los 
Alamos National Laboratory. It is based upon the LARC (Los 
Alamos Radiometry Code, also by Rockwell), and uses a similar 
command structure and 3d coordinate system as LARC. At present 
OSIRIS runs on the Cray | computer under the CTSS operating s 
stem, and is stored in the OSIRIS root directory on LANL CTSS 
mass storage. 


16459 (ORNL/TM-12645) Software for goniometer control 
in the Triple lon implantation Facility. Allen, W.R. Oak Ridge 
National Lab., TN (United States). Feb 1994. 35p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. Order Number DE94009159. Source: OSTI; NTIS; 
GPO Dep. 

A computer program is described tat controls the goniometer 
employed in the ion scattering chamber of the Triple lon Implanta- 
tion Facility (TIF) in the Metals and Ceramics Division at Oak 
Ridge National Laboratory. Details of goniometer operation and its 
incorporation into the ion scattering setup specific to the TIF are 
also discussed. 


16460 (PNL-SA-22700) Performance of an ion trap induc- 
tively coupled plasma mass spectrometer. Koppenaal, D.W.; 
Barinaga, C.J.; Smith, M.R. Pacific Northwest Lab., Richland, WA 
(United States). Jan 1994. 3p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC06-76RL01830. (CONF- 
940167-1: 1994 winter conference on plasma spectrochemistry, 
San Diego, CA (United States), 10-15 Jan 1994). Order Number 
DE94007470. Source: OSTI; NTIS; GPO Dep. 

Short communication ICP MASS SPECTROSCOPY; MASS 
SPECTROMETERS /performance; PERFORMANCE; TRAPPING; 
MASS SPECTRA; POTASSIUM IONS; CALCIUM IONS; SCAN- 
DIUM IONS; VANADIUM IONS; IRON IONS; ARSENIC IONS 


16461 (SAND-93-1951C) Characterization of transducer 
cavities to oscillatory inputs. Rogers, J.D.; Hollingshead, J.R. 
Sandia National Labs., Albuquerque, NM (United States). [1993]. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-9406127-1: 1994 Society for 
Experimental Mechanics (SEM) spring conference on experimental 
mechanics, Baltimore, MD (United States), 6-8 Jun 1994). Order 
Number DE94007735. Source: OSTI; NTIS; GPO Dep. 

The design and use of measurement systems must ensure that 
the data are not computed by the measurement system. A wide 
variety of sources can be responsible for compromising the in- 
tegrity of test data. Among the sources of error are transducer 
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calibration errors, signal conditioning problems, recording prob- 
lems, and characteristics of the mechanical system which introduce 
errors. In this paper, the characteristics of an acoustic cavity are 
discussed as they apply to a pressure measurement problem. 


16462 (SAND—93-2249C) NDE activities and technology 
transfer at Sandia National Laboratories. Shurtleff, W.W. Sandia 
National Labs., Albuquerque, NM (United States). [1993]. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO04-94AL85000. (CONF-9404120-1: 1991 American 
Society of Mechanical Engineers (ASME) topical conference, San 
Antonio, TX (United States), 19-24 Apr 1994). Order Number 
DE94007294. Source: OSTI; NTIS; GPO Dep. 

The NDE, Photometrics, and Optical Data Reduction Department 
at Sandia National Laboratories in New Mexico (S provides nonde- 
structive evaluation (NDE) support for all phases of research and 
development at Sandia. Present facilities and personnel provide 
radiography, acoustic monitoring, ultrasonic scanning, computed to- 
mography, shearography/ESPI, infrared imaging, high speed and 
ultra-high speed photometrics, and image processing. Although the 
department includes photometrics and optical data reduction as 
well as NDE, | will refer to the NDE department from now on for 
simplicity. The NDE department has worked on technology transfer 
to organizations inside and outside the weapons complex. This 
work has been performed in all the Sandia business sectors: De- 
fense Programs, Energy and Environment, and Work for Others. 
The technology transfer has been in the form of testing for product 
improvement such as validation of aircraft inspection equipment, 
consultation such as detecting lathe bearing slip for a major ma- 
chine tool manufacturer, and products such as an acoustic sand 
detector for the oil and gas industry. 


16463 (SAND-—93-4023) The bridge permeameter; An alter- 
native method for single-phase, steady-state permeability 
measurements. Graf, D.C.; Warpinski, N.R. Sandia National 
Labs., Albuquerque, NM (United States). Mar 1994. 19p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-94AL85000. Order Number DES4008828. Source: OSTI; 
NTIS; GPO Dep. 

Laboratory measurements of single-phase, steady-state perme- 
ability of porous rock are important for a number of different 
applications. The oil and gas industry uses permeability data as a 
key indicator of the producability of a hydrocarbon reservoir; effec- 
tive containment of large volumes of oil in underground salt 
caverns is directly dependent upon the permeability of the adjacent 
cavern walls; and safe, long term underground isolation of radioac- 
tive and hazardous waste is contingent upon the flow and transport 
characteristics of the surrounding geologic formations. An alterna- 
tive method for measuring single-phase, steady-state permeability 
of porous rock is presented. The use of troublesome and expen- 
sive mass flow meters is eliminated and replaced with a bridge 
configuration of flow resistors. Permeability values can be deter- 
mined directly from differential pressures across the bridge 
network, resulting in potentially significant cost savings and simplifi- 
cation for conducting these types of measurements. Results from 


the bridge permeameter are compared with results obtained using 
conventional methods. 
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Refer also to citation(s) 15570, 15777 


16464 (DOE/DP-0122T(App.)) Overview of the Defense Pro- 
grams Research and Technology Development Program for 
fiscal year 1993: Appendix materials. USDOE Assistant Secre- 
tary for Defense Programs, Washington, DC (United States). 
Research and Technology Development Div. 30 Sep 1993. 50p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94004811. Source: OSTI; NTIS; GPO Dep. 

The pages that follow contain summaries of the nine R&TD Pro- 
gram Element Plans for Fiscal Year 1993 that were completed in 
the Spring of 1993. The nine program elements are aggregated 


into three program clusters as follows: Design Sciences and Ad- 
vanced Computation; Advanced Manufacturing Technologies and 
Capabilities; and Advanced Materials Sciences and Technology. 


16465 (DOE/SP-0122T) Overview of the Defense Programs 
Research and Technology Development Program for Fiscal 
Year 1993. USDOE, Washington, DC (United States). 30 Sep 1993. 
71p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE94005079. Source: OSTI; NTIS; GPO Dep. 

This documents presents a programmatic overview and program 
element plan summaries for conceptual design and assessment; 
physics; computation and modeling; system engineering science 
and technology; electronics, photonics, sensors, and mechanical 
components; chemistry and materials; special nuclear materials, tri- 
tium, and explosives. 


16466 (LA-UR-—94-630) What can we do about it?. Canavan, 
G.H. Los Alamos National Lab., NM (United States). 15 Feb 1994. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-940257-2: 160. national meet- 
ing of the American Association for the Advancement of Science 
(AAAS): science and a changing world, San Francisco, CA (United 
States), 18-23 Feb 1994). Order Number DE94007561. Source: 
OSTI; NTIS; GPO Dep. 

The requirements for intercept have been defined. Most can be 
met with existing technology. Them are significant uncertainties in 
coupling efficiency and fragmentation limits. The best approach de- 
pends on warning, NEO size and composition, and cost. Optimal 
defenses generally involve both detection and defense. They are 
effective to large diameters and justify expenditures on the order of 
$50-100M/yr. Flyby and landing precursor experiments are scientifi- 
cally justified. Coupling and deflection experiments are also needed 
and feasible. 


16467 (SAND-93-3959C) Evaluation of shock mitigating 
materials in a V-band pyroshock environment simulated with a 
resonant fixture. Bateman, V.|.; Brown, F.A. Sandia National 
Labs., Albuquerque, NM (United States). [1993]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-940510-5: Annual technical meeting and 
exposition of the Institute of Environmental Sciences, Rosemont, IL 
(United States), 1-6 May 1994). Order Number DE94009057. 
Source: OSTI; NTIS; GPO Dep. 

An explosively activated V-band joint is used on a multistage 
rocket payload to release components at prescribed times in the 
rocket’s flight and creates a pyroshock environment that the other 
payload components must survive. Accelerometer response data 
was measured close to an actual V-band pyroshock. With the 
shock spectra calculated from these data, a resonant fixture was 
designed to simulate a V-band pyroshock event. The characteris- 
tics of the data and the design process are described. Laboratory 
tests were conducted to determine that the desired shock spectra 
with an unusually high knee at about 8,000 Hz. was produced with 
the resonant fixture. The fixture was then mounted on a 29 in. di- 
ameter, 2 in. thick plate simulation of a payload plate. Simulated 
electronic components were also mounted on the plate. The 
pyroshock environment simulation was created by the resonant fix- 
ture response to a projectile impact, and the component response 
to the environment was measured at the electronic components. 
The component responses to the pyroshock were measured with 
five different shock mitigating materials inserted between the 
resonant fixture and the payload plate simulation, and the peak re- 
sponse values were tabulated. 


16468 (SAND-94-0048) Hydrodynamics of maneuvering 
bodies: LDRD final report. Kempka, S.N.; Strickland, J.H. Sandia 
National Labs., Albuquerque, NM (United States). Jan 1994. 41p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. Order Number DE94009970. Source: 
OSTI; NTIS; GPO Dep. 

The objective of the “Hydrodynamics of Maneuvering Bodies” 
LDRD project was to develop a Lagrangian, vorticity-based numeri- 
cal simulation of the fluid dynamics associated with a maneuvering 
submarine. Three major tasks were completed. First, a vortex 
model to simulate the wake behind a maneuvering submarine was 
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completed, assuming the flow to be inviscid and of constant den- 
sity. Several simulations were performed for a dive maneuver, 
each requiring less than 20 cpu seconds on a workstation. The 
technical details of the model and the simulations are described in 
a separate document, but are reviewed herein. Second, a gridless 
method to simulate diffusion processes was developed that has 
significant advantages over previous Lagrangian diffusion models. 
In this model, viscous diffusion of vorticity is represented by mov- 
ing vortices at a diffusion velocity, and expanding the vortices as 
specified by the kinematics for a compressible velocity field. This 
work has also been documented previously, and is only reviewed 
herein. The third major task completed was the development of a 
vortex model to describe inviscid internal wave phenomena, and is 
the focus of this document. Internal wave phenomena in the strati- 
fied ocean can affect an evolving wake, and thus must be 
considered for naval applications. The vortex model for internal 
wave phenomena includes a new formulation for the generation of 
vorticity due to fluid density variations, and a vortex adoption algo- 
rithm that allows solutions to be carried to much longer times than 
previous investigations. Since many practical problems require 
long-time solutions, this new adoption algorithm is a significant 
step toward making vortex methods applicable to practical prob- 
lems. Several simulations are described and compared with 
previous results to validate and show the advantages of the new 
model. An overview of this project is also included. 


16469 (SAND-94-0246C) Unique passive diagnostic for 
slapper detonators. Brigham, W.P.; Schwartz, J.J. Sandia Na- 
tional Labs., Albuquerque, NM (United States). [1994]. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-940245-4: 1994 National 
Aeronautics and Space Administration pyrotechnic systems work- 
shop, Albuquerque, NM (United States), 8-9 Feb 1994). Order 
Number DE94006468. Source: OSTI; NTIS; GPO Dep. 

The objective of this study was to find a material and configura- 
tion that could reliably detect the proper functioning of a current 
slapper detonator. Because of the small size of the slapper geome- 
try (on the order of a 15 mils), most diagnostic techniques are not 
suitable. This program has the additional requirement that the de- 
vice could not use any electrical power or output signals. This 
required that the diagnostic be completely passive. The paper de- 
scribes the three facets of the development effort: complete 
characterization of the slapper using VISAR measurements, selec- 
tion of the diagnostic material and configuration, and testing of the 
prototype designs. The VISAR testing required the use of a special 
optical probe to allow the laser light to reach both bridges of the 
slapper detonator. Results are given in the form of flyer velocity as 
a function of the initiating voltage level. The selected diagnostic de- 
sign functions in a manner similar to a dent block except that the 
impact of the Kapton disk causes a fracture pattern. A quick visual 
inspection is all that is needed to determine if the flyer velocity ex- 
ceeded the threshold value. Sub-threshold velocities produce a 
substantially different appearance. 


16470 (SAND-94-0521C) Shock transmissibility analysis 
and testing of an armored vehicle hull representation at high 
frequencies. Dalton, E.C. (Teledyne Brown Engineering, Huntsville, 
AL (United States)); Chambers, B.S. Ill; Bateman, V.I.; Baca, T.J. 
Sandia National Labs., Albuquerque, NM (United States). [1994]. 
13p. Sponsored by Department of Defense, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF-940255— 
1: 5. annual TACOM combat vehicle survivability symposium, 
Monterey, CA (United States), 28 Feb - 3 mar 1994). Order Num- 
ber DE94007066. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Recent Army research has found that armored vehicle compo- 
nents can be damaged by high frequency vibrations from ballistic 
shock. To enhance survivability of the new generation of combat 
vehicles, the Army has specified a minimum frequency range of 10 
kHz for the design and qualification testing of components. The 10 
kHz frequency is well beyond the practical limits of traditional anal- 
ysis techniques such as the finite element method (FEM). In 
response to the challenge presented by the 10 kHz frequency re- 
quirement, as well as similar demands for high frequency shock 
prediction in related engineering projects, Teledyne Brown Engi- 
neering has developed a predictive scheme involving an extension 
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of statistical energy analysis (SEA). Using the scheme substantially 
reduces computer run time and engineering labor over the tradi- 
tional FEM, and thus facilitates the tractable prediction of shock 
response at 10 kHz frequencies. The scheme has been embodied 
within a computer code referred to as MANTA (Method of ANalysis 
by Thermodynamic Analogy). The content of this paper focuses on 
an analytical and test program for MANTA conducted upon an Ar- 
mored Vehicle Hull Representation (AVHR) as a test article. Test 
measurements (performed by Sandia National Laboratories), as 
they correspond to the MANTA model, are described along with an 
elucidation on the complexities involved in making these precision 
measurements and subsequent signal processing. Preliminary 
comparisons of test results to analysis are presented. The paper 
concludes with an assessment of the growth potential of MANTA 
as a tool for the robust vehicle design for survivability and contin- 
ued function after sustaining a battlefield impact. 


16471 (SAND—94-8405) Reentry vehicle response to im- 
pacts with rigid targets. Handrock, J.L.; Weingarten, L.l. Sandia 
National Labs., Livermore, CA (United States). [1994]. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DR00789. (CONF-940613-—2: Pressure vessel and piping 
conference, Minneapolis, MN (United States), 19-23 Jun 1994). Or- 
der Number DE94008273. Source: OSTI; NTIS; GPO Dep. 

Numerical analyses were performed to determine the effect of 
specific impacts on a reentry vehicle. The objective of these analy- 
ses was to determine those combinations of environment levels 
and failure pathways which have some potential of leading to ex- 
posure of internal regions of a reentry vehicle. The methodologies 
employed in the study utilized existing structural finite element 
modeling techniques. The results of these analyses have been 
enumerated for rigid rail and probe impacts to specific locations on 
the reentry vehicle. Excellent agreement was obtained between the 
analyses and applicable full scale tests. 
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16472 (ANL/EA/CP-82296) The munitions provisions of the 
Federal Facility Compliance Act. Kimmell, T.A. (Argonne Na- 
tional Lab., IL (United States)); Green, D.R.; Queen, R. Argonne 
National Lab., IL (United States). Mar 1994. 8p. Sponsored by De- 
partment of Defense, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-940336—1: 20. annual environ- 
mental symposium and exhibition, San Antonio, TX (United 
States), 14-17 Mar 1994). Order Number DE94008462. Source: 
OSTI; NTIS; GPO Dep. 

The Federal Facility Compliance Act (FFCA) was signed by Pres- 
ident Bush on October 6, 1992. This Act amends the Resource 
Conservation and Recovery Act (RCRA), the primary law governing 
hazardous waste management in the US The most significant pro- 
vision of the FFCA was the waiver of sovereign immunity. This 
waiver subjects Federal facilities to the same “incentives” as the 
private sector for compliance. While the waiver has broad implica- 
tions for all Federal facilities, other provisions of the FFCA impact 
specific sectors of the Federal complex. The focus of this paper is 
the FFCA Munitions Provisions, which have the potential to change 
some aspects of the structure of munitions management within the 
military. The Munitions Provisions, contained in Section 107 of the 
FFCA, modifies Section 3004 of RCRA by adding a new subsec- 
tion (y) on Munitions. Section 107 requires the Environmental 
Protection Agency (EPA) to develop, after consultation with the 
Department of Defense (DOD) and appropriate State officials, reg- 
ulations identifying when military munitions (including conventional 
and chemical munitions) become hazardous waste, and to provide 
for the safe transportation and storage of such waste. The FFCA 
requires EPA to promulgate the final “Munitions Rule” by October 
6, 1994. These are the only provisions of the FFCA that require a 
new rulemaking. It is clear that the Munitions Rule could have a 
significant effect on the way in which DOD manages munitions. 
Demilitarization, range management, training activities, and emer- 
gency response actions may be affected. It is important for DOD, 
the Services, and individual installations, to be aware of potential 
impacts of the FFCA on munitions management operations. The 
purpose of this paper is to review several important munitions Rule 
issues, and to discuss potential impacts of these issues. 
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16473 (SAND-93-1873C) Optical ordance system for use in 
explosive ordnance disposal activities. Merson, J.A.; Salas, 
F.J.; Helsel, F.M. Sandia National Labs., Albuquerque, NM (United 
States). Jan 1994. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789 AC04- 
94AL85000. (CONF-9406106—1: Insensitive munitions technology 
symposium, Williamsburg, VA (United States), 6-9 Jun 1994). Or- 
der Number DE94006144. Source: OSTI; NTIS; GPO Dep. 

A portable hand-held solid state rod laser system and an 
optically-ignited detonator have been developed for use in explo- 
sive ordnance disposal (EOD) activities. Laser prototypes from 
Whittaker Ordnance and Universal Propulsion have been tested 
and evaluated. The optical detonator contains 2-(5 cyanotetrazo- 
lato) pentaamine cobalt Ill perchlorate (CP) as the DDT column 
and the explosive Octahydro 1, 3, 5, 7 — tetranitro-— 1, 3, 5, 7 - 
tetrazocine (HMX) as the output charge. The laser is designed to 
have an output of 150 mJ in a 500 microsecond pulse. This output 
allows firing through 2000 meters of optical fiber. The detonator 
can also be ignited with a portable laser diode source through a 
shorter length of fiber. 


16474 (SAND—94-0311) 1993 triggered lighnting test pro- 
gram: Environments within 20 meters of the lighting channel 
and small area temporary protection concepts. Fisher, R.J.; 
Schnetzer, G.H. Sandia National Labs., Albuquerque, NM (United 
States). Mar 1994. 349p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. Order Number 
DE94009257. Source: OSTI; NTIS; GPO Dep. 

Vertical electric fields, azimuthal magnetic fields, and earth step 
potentials at ground level have been measured at 10 and 20 me- 
ters from the base of triggered lightning flashes. For incident stroke 
peak currents in the range of 4.4 to 29 kA, vertical electric field 
change amplitudes as high as 210 kV/m were observed at 10 m, 
with rise times of the order of a few microseconds. Magnetic fields 
were found to follow Ampere’s law closely at both 10 and 20 m. 
Earth step potentials measured over a 0.5-m radial distance at the 
10-m and 20m stations were linear with and had the same wave- 
forms as the stroke currents. The step voltages exhibited a l/r 
distance dependence between the two measurement distances. A 
model that incorporates the presence of a thin surface layer, due 
to rain water saturation, of much higher conductivity than the bulk 
of the underlying earth is proposed to explain the observed behav- 
ior. Tests were also carried out to evaluate the effectiveness of 
several concepts for protecting a small exposed object, such as a 
piece of ordnance at the site of a transportation accident, from ei- 
ther a direct strike or from the indirect effects of electromagnetic 
fields produced by a nearby lightning flash to ground. Photographs 
of the occurrence of significant radial filamentary arcing along the 
surface of the ground from the strike points were acquired. This 
type of arcing, with a maximum radial extent of at least 20 m, was 
observed on six of seven of triggered flashes and on all strokes of 
15-kA peak amplitude or higher. 


16475 (SAND—94-0350C) Recent developments in phy- 
roshock simulation using fixtures with tunable resonant 
frequencies. Davie, N.T.; Bateman, V.I. Sandia National Labs., Al- 
buquerque, NM (United States). [1994]. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-940510-2: Annual technical meeting and exposition of the 
Institute of Environmental Sciences, Rosemont, !L (United States), 
1-6 May 1994). Order Number DE94006602. Source: OSTI; NTIS; 
GPO Dep. 

Pyroshock is a potentially severe environment produced by the 
detonation of explosively actuated components and stage separa- 
tion hardware. Electronic components exposed to pyroshock events 
during flight or deployment can be damaged by this high frequency, 
high G shock. Flight qualification of these components may be ac- 
complished using one of many existing techniques to simulate the 
pyroshock environment in the laboratory. Two new techniques de- 
veloped at Sandia National Laboratories allow larger components 
to be tested to a wide variety of pyroshock environments. The fre- 
quency content and amplitude of the simulated pyroshock can be 
easily controlled in a predictable manner. The pyroshock environ- 
ment is produced by the resonant response of a test fixture that 
has been excited by a mechanical impact. The resonant fixture has 
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a dominant frequency that can be continuously adjusted over a 
frequency range that is typically found in most pyroshock environ- 
ments. The test apparatus and techniques utilized by each method 
will be described in this paper. Experimental results will be pre- 
sented which illustrate the capabilities of each method. 


16476 (UCRL-CR-114890) Airblast environments from 
buried HE charges. Reichenbach, H. (Fraunhofer-institut fuer 
Kurzzeitdynamik - Ernst-Mach-institut (EMI), Freiburg im Breisgau 
(Germany)); Behrens, K.; Kuhl, A. Lawrence Livermore National 
Lab., CA (United States). Jan 1993. 167p. Sponsored by Defense 
Nuclear Agency, Washington, DC (United States). DOE Con- 
tract W-7405-ENG-48. (DNA-001-91-C-0039). Order Number 
DE94005694. Source: OSTI; NTIS; GPO Dep. 

Laboratory experiments were conducted to measure the airblast 
environment generated by the detonation of buried HE charges. 
Spherical 0.5-g charges of Nitropenta were used as the HE source. 
Three ground materials were used: (1) a porous, crushable grout 
(YTONG, p = 0.4 g/cm®); (2) a water-saturated grout (p ~ 0.7 g/ 
Cm?) to investigate the effects of density increase; and (3) a clay- 
loam material (9 ~ 1.8 g/cm?) to simulate some of the previous 
field tests conducted in clay. Diagnostics consisted of 13 
flush-mounted pressure gauges, and single-frame schlieren pho- 
tography. A special shock isolation system was used to eliminate 
the acceleration effects on the gauges that were induced by the 
cratering process. Analysis of the pressure measurements resulted 
in an experimental definition of the airblast environment as a func- 
tion of ground range (GR) and depth-of-burst (DOB). Synthesis of 
these results allowed one to construct airblast DOB curves, similar 
to the airblast height-of-burst curves that we published previously 
for Nitropenta charges. Variables analyzed were: peak pressure, 
arrival time, positive phase duration and impulse. As in field tests, 
we found that the airblast waveforms changed character with in- 
creasing DOB. The crater characteristics (e.a., depth, radius and 
volume) were also measured. The cube-root-scaled crater volume 
was in qualitative agreement with data from field tests (e.g., charge 
weights up to 10* Ibs.). Since the present scaled results compare 
well with data from large-scale HE tests, we conclude that the 
present experimental technique provides a useful tool for paramet- 
ric investigations of explosion effects in the laboratory. 


16477 (UCRL-CR-115691) Approximation functions for air- 
blast environments from buried charges. Reichenbach, H. 
(Fraunhofer-institut fuer Kurzzeitdynamik Ernst-Mach-institut 
(EMI), Freiburg im Breisgau (Germany)); Behrens, K.; Kuhl, A.L. 
Lawrence Livermore National Lab., El Segundo, CA (United 
States). Nov 1993. 105p. Sponsored by Defense Nuclear Agency, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Contract 001-91-C-0039. Order Number DE94009917. Source: 
OSTI; NTIS; GPO Dep. 

In EMI report E 1/93, “Airblast Environments from Buried HE- 
Charges,” fit functions were used for the compact description of 
blastwave parameters. The coefficients of these functions were ap- 
proximated by means of second order polynomials versus DOB. In 
most cases, the agreement with the measured data was satisfac- 
tory; to reduce remaining noticeable deviations, an approximation 
by polygons (i.e., piecewise-linear approximation) was used instead 
of polynomials. The present report describes the results of the 
polygon approximation and compares them to previous data. We 
conclude that the polygon representation leads to a better agree- 
ment with the measured data. 


16478 (UCRL-ID—116360) A study of near-surface and un- 
derwater explosions by computer simulations. Kamegai, M.; 
White, J.W. Lawrence Livermore National Lab., CA (United States). 
Feb 1994. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94009038. Source: OSTI; NTIS; GPO Dep. 

Computer simulations were made for 13 near-surface and under- 
water explosions from generic 1-kt and 10-kt sources. The 
objective is to calculate energy coupling to the water and to under- 
stand conditions that drive signals into the ocean sound channel. 
The simulation used the CALE computer program, which was pre- 
viously validated using the WIGWAM test data. A 1-kt underwater 
explosion achieves its maximum coupling at about 20 m DOB, and 
the downward kinetic energy is less than 15% of the yield. As the 
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source is lifted above the surface, the coupling efficiency de- 
creases dramatically. A comparison of underwater explosion 
simulations for the two different yields confirmed that hydrodynamic 
dimensions scale by the cube root of the yield. 


16479 (UCRL-JC—114321) Detection of buried objects by 
fusing dual-band infrared images. Clark, G.A.; Sengupta, S.K.; 
Sherwood, R.J.; Buhl, M.R.; Schaich, P.C.; Kane, R.J.; Barth, M.J.; 
Fields, D.J.; Carter, M.R. Lawrence Livermore National Lab., CA 
(United States). Nov 1993. 13p. Sponsored by USDOE, Washing- 
ton, DC (United States) DOE Contract W-7405-ENG-48. 
(CONF-9311135-5: Institute of Electrical and Electronic Engineers 
(IEEE) asilomar conference on signals, systems, and computers, 
Pacific Grove, CA (United States), 1-3 Nov 1993). Order Number 
DE94008286. Source: OSTI; NTIS; GPO Dep. 

We have conducted experiments to demonstrate the enhanced 
detectability of buried land mines using sensor fusion techniques. 
Multiple sensors, including visible imagery, infrared imagery, and 
ground penetrating radar (GPR), have been used to acquire data 
on a number of buried mines and mine surrogates. Because the 
visible wavelength and GPR data are currently incomplete. This 
paper focuses on the fusion of two-band infrared images. We use 
feature-level fusion and supervised learning with the probabilistic 
neural network (PNN) to evaluate detection performance. The 
novelty of the work lies in the application of advanced target recog- 
nition algorithms, the fusion of dual-band infrared images and 
evaluation of the techniques using two real data sets. 


16480 (UCRL-JC—114731) Preliminary evaluation of non- 
hazardous explosives for security training and _ testing 
(NESTT). Moody, G.L. (Lawrence Livermore National Lab., CA 
(United States)); Pruneda, C.O.; Simpson, R.L.; Kury, J.W.; Du- 
mais, D.A. Lawrence Livermore National Lab., CA (United States). 
Sep 1993. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9310164-10: In- 
ternational symposium on substance identification technologies, 
Innsbruck (Austria), 4-8 Oct 1993). Order Number DE94007142. 
Source: OSTI; NTIS; GPO Dep. 

A series of materials has been prepared that have authentic 
properties of explosives but are non-hazardous. These NESTT ma- 
terials are prepared by coating a few micron layer of an explosive 
on a non-reactive substrate. This produces a formulation with an 
authentic vapor signature. Authentic x-ray and oxygen/nitrogen den- 
sity signatures can also be obtained through the appropriate choice 
of substrate. Sensitivity tests on the materials made to date show 
that they are non-hazardous. One such material is now in use for 
canine training at the Lawrence Livermore National Laboratory. 
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16481 (DOE/AL/65030-T4) Pantex Plant final safety analy- 
sis report, Zone 4 magazines: Staging or interim storage for 
nuclear weapons and components: Issue D. Mason and 
Hanger-Silas Mason Co., Inc., Amarillo, TX (United States). Apr 
1993. 563p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-91AL65030. Order Number 
DE94007585. Source: OSTI; NTIS; GPO Dep. 

This Safety Analysis Report (SAR) contains a detailed descrip- 
tion and evaluation of the significant environmental, safety, and 
health (ES&H) issues associated with the operations of the Pantex 
Plant modified-Richmond and steel arch construction (SAC) maga- 
zines in Zone 4. It provides (1) an overall description of the 
magazines, the Pantex Plant, and its surroundings; (2) a system- 
atic evaluations of the hazards that could occur as a result of the 
operations performed in these magazines; (3) descriptions and 
analyses of the adequacy of the measures taken to eliminate, con- 
trol, or mitigate the identified hazards; and (4) analyses of potential 
accidents and their associated risks. 


16482 (UCRL-ID-116379) The Nevada Test Site neutron log 
calibrator. Hearst, J.R. Lawrence Livermore National Lab., CA 
(United States). Feb 1994. 26p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE94009039. Source: OSTI; NTIS; GPO Dep. 
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A new calibrator for neutron logs in large-diameter holes has 
been built at the Nevada Test Site. It consists of two cylinders, 
each made of six wedge-shaped cells. The outside diameter of 
each cylinder is 4.8 m, and the inside diameter is 2.4 m; the height 
is 2.3 m. The cells were filled with mixtures of hydrated alumina, 
tabular alumina, sand, and water to achieve a large range of bulk 
density and hydrogen index. A new calibration algorithm, using 
three-dimensional interpolation in hydrogen index-gap-density 
space has been developed to determine hydrogen index from log 
data. There is evidence that the new algorithm is slightly more ac- 
curate than the previous algorithm. 


16483 (UCRL-JC—115379) Polyurethane foam cable bundle 
block. Mercier, J.A.; Cornell, R.H.; Pratuch, S.M.; Lundberg, A. 
Lawrence Livermore National Lab., CA (United States). 29 Oct 
1993. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9309103-6: 7. 
symposium on containment of underground nuclear explosions, 
Kent, WA (United States), 13-17 Sep 1993). Order Number 
DE94009094. Source: OSTI; NTIS; GPO Dep. 

Blocking the flow of radioactive gas in the emplacement hole re- 
quires attention to three items: stemming materials, cables, and 
spaces between the cables. This paper deals with an improvement 
in the latter; that is, filling the spaces between the cables and, thus, 
forming a bundle biock. We have tested a two-part polyurethane 
foam in the field with apparent success. Field tests included recov- 
ery of sample cable bundies from a nuclear test in a tunnel. The 
foam creates a bundle block that survives the shock loading and 
improves the resistance to gas flow by as much as a factor of 3. 


16484 (WT-602) Air shock pressure-time vs distance. Rol- 
losson, G.W. Sandia National Labs., Albuquerque, NM (United 
States). Apr 1953. 69p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. Order Number 
DE94008766. Source: OST!; NTIS (US Sales Only); GPO Dep. 

Air-pressure measurements on Operation Ivy were unique in two 
respects: Detonation of the first “superbomb” on Mike shot pre- 
sented an opportunity to verify experimentally the applicability of 
the W'/® scaling law at larger yields than ever before; and on King 
shot it was possible to observe simultaneously the development of 
the shock waveform over land and over water. Measurements on 
Mike shot were successful, with the exception that no overpressure 
data were obtained at pressure levels greater than 20 psi. It is rec- 
ommended that efforts to repeat these measurements be made at 
the earliest opportunity. Measurements on King shot were quite 
successful in that it was found that the waveform over water was 
nearly, ideal, whereas that over land obviously was subject to 
some deterioration as a result of the thermal effect and precursor 
formation. Analysis of the results made possible several significant 
conclusions, the most important of which were: The scaling law is 
apparently valid for radiochemical (RC) yields as great as 10 Mt. 
Overpressures from Mike shot are evidently in agreement with the 
assumption that the overpressures to be expected from a yield, W, 
burst at the surface of a perfect reflector, are the same as would 
be observed from a yield of 2W, burst in free air. Agreement of the 
results from both Mike and King shots with those predicted from 
the height-of-burst chart published in TM 23-200 justifies extension 
of this chart to yields of the order of 500 Kt. The correction applied 
in this chart for thermal effects also appears valid. Appendix A to 
this report describes semiquantitative measurements of shock sym- 
metry, and from all indications the shock wave was symmetrical 
along the two radii chosen for these measurements. 


16485 (WT-—1302) Blast measurements on a medium-yield 
surface burst: Operation Redwing — Project 1.2. Broyles, C.D. 
Sandia Corp., Albuquerque, NM (United States). 25 Jan 1960. 46p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. Order Number DE94008761. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Overpressure and dynamic pressure were measured as a func- 
tion of time and distance (690 to 3,250 feet) on a surface burst of 
a medium yield (40 kt) nuclear device on Site Yvonne, Eniwetok. 
Overpressures were measured with ground baffles and pitot-static 
gages. A precursor formed but died out at an unusually high over- 
pressure of between 35 and 55 psi. The usual high dynamic 
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pressures associated with precursors were observed. Outside of 
the limited region in which the precursor existed, the overpressure 
and dynamic pressure measurements were in agreement with pre- 
vious measurements on surface bursts. They were consistent with 
the free-air values for 1.6 times the actual yield of 39.5 kt. 


16486 (WT-1309) Blast over vegetated and cleared areas: 
Operation Redwing — Project 1.10. Broyles, C.D. Sandia Corp., 
Albuquerque, NM (United States). 24 Jun 1959. 28p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. Order Number DE94008759. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Measurements were made to determine the difference in blast 
effects over a surface covered with low shrubs and grass and over 
a cleared sandy surface in the precursor region, and an attempt 
was made to correlate this difference with measurements of 
preshock sound speed over the surface. Overpressure was mea- 
sured with ground-baffle gages and with pitot-static gages at 3-ft 
elevation. Dynamic pressures were measured at the 3-ft elevation 
with the pitot-static gages. Measurements were made at the same 
ground ranges for vegetated surface as for the sandy surface. The 
vegetation reduced the severity of the precursor, showing later ar- 
rival times and smaller dynamic pressures than over the cleared 
area. The overpressures over the vegetation were the same at the 
ground and 3-ft levels. No measurements of sound speed after 
zero time were obtained, so a correlation is not possible. 
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16487 (LA-SUB-93-300) Active two phase cooling of op- 


tics: Final technical report, January 22, 1988—July 22, 1991. 
Los Alamos National Lab., NM (United States); Thermacore, Inc., 
Lancaster, PA (United States). [1991]. 8p. Sponsored by Depart- 
ment of Defense, Washington, DC (United States). DOE Contract 


W-7405-ENG-36. Order Number DE94008095. Source: 
NTIS; GPO Dep. 

Two phase cooling of a higher powered laser optics offers a sig- 
nificant potential to advance the state-of-the-art in laser mirror 
cooling. Significant improvements can be achieved through the 
transfer of heat via working fluid phase change rather than specific 
heat capacity. These benefits include reduced jitter, and reduced 
electrical power consumption. In one actively pumped two phase 
cooling scheme, a saturated liquid is mechanically pumped into a 
porous metal layer under the mirror face where a fraction of the 
fluid is vaporized. The vapor-liquid mixture then leaves the face 
area and flows to a condenser. The condensate recirculates back 
to the mirror in a closed loop process. Because the working fluids 
have high latent heats of vaporization compared to their liquid heat 
capacities, a significant reduction in flow rate and pressure drop is 
possible. Analytical and experimental work has shown that a favor- 
able combination of low distortion and low jitter is achievable with 
this approach. Also, since two phase heat transfer coefficients in- 
crease with increasing heat flux, a two phase cooled optic will 
achieve a lower distortion under non-uniform beam profiles. Jitter 
data were collected at absorbed heat fluxes up to 80 W/cm? using 
a molybdenum demonstration mirror with methylamine coolant at 
20°C. Low distortion coefficients were used as a design goal for 
this program at an absorbed heat flux up to 100 W/cm?. A demon- 
stration mirror was fabricated and tested for thermal/optical 
performance.Thermal performance levels in excess of 100 W/cm? 
were demonstrated. Tests conducted at the TDTF showed thermal 
distortion coefficients at or below the design goal for absorbed heat 
fluxes up to levels in excess of 100 W/em*. No other cooling ap- 
proach has been demonstrated that uses a low flow rate, low 
pressure drop cooling scheme, and demonstrates low jitter and low 
thermal distortion at absorbed heat fluxes near 100 W/em?. 


16488 (UCRL-ID-114275) Spacecraft Fabrication and Test 
MODIL: Semiannual report, March 1992—October 1992. Saito, 


OSTI; 
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T.T.; Spellman, G.P.; Sanders, D.M.; Griffith, L.V.; Cruz, G.E. 
Lawrence Livermore National Lab., CA (United States). May 1993. 
21p. Sponsored by Department of Defense, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94009464. Source: OSTI; NTIS; GPO Dep. 

The Spacecraft Fabrication and Test (SF&T) MODIL is off to a 
good start to achieve its objective of establishing a producibility 
culture in the spacecraft fabrication community. The MODIL has 
been organized into five thrust areas: Automated Spacecraft & As- 
sembly Project (ASAP) Materials and Structures; Cryocoolers; 
Precision Technologies; Assembly and Test. In this six months of 
effort, we have established significant initiatives with the aerospace 
industry and government laboratories. We continue to, look to the 
Aerospace Corporation for significant technical support and advice. 
We have been key participants in the Producible Technology Work- 
ing Groups (PTWGs) set fact hosted a plenary meeting for the 
PTWGs before the GBI visits in March. In addition to defining po- 
tential high payoff areas, some contractual work has been initiated 
to execute demonstration projects. The purpose of the demonstra- 
tion potential payoff to SDIO in the specific areas and position the 
program on a larger scale after receipt of the FY93 funding. We 
held our first industrial briefing. 
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16489 (ANL/DIS/CP-81028) An automated shell for man- 
agement of parametric dispersion/deposition modeling. 
Paddock, R.A.; Absil, M.J.G.; Peerenboom, J.P.; Newsom, D.E.; 
North, M.J.; Coskey, R.J. Jr. Argonne National Lab., IL (United 
States). [1994]. 6p. Sponsored by Department of Defense, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-9404117—1: International emergency management and en- 
gineering conference, Miami, FL (United States), 18-21 Apr 1994). 
Order Number DE94007631. Source: OSTI; NTIS; GPO Dep. 

In 1993, the US Army tasked Argonne National Laboratory to 
perform a study of chemical agent dispersion and deposition for 
the Chemical Stockpile Emergency Preparedness Program using 
an existing Army computer model. The study explored a wide 
range of situations in terms of six parameters: agent type, quantity 
released, liquid droplet size, release height, wind speed, and atmo- 
spheric stability. A number of discrete values of interest were 
chosen for each parameter resulting in a total of 18,144 possible 
different combinations of parameter values. Therefore, the need 
arose for a systematic method to assemble the large number of in- 
put streams for the model, filter out unrealistic combinations of 
parameter values, run the model, and extract the results of interest 
from the extensive model output. To meet these needs, we de- 
signed an automated shell for the computer model. The shell 
processed the inputs, ran the model, and reported the results of in- 
terest. By doing so, the shell compressed the time needed to 
perform the study and freed the researchers to focus on the evalu- 
ation and interpretation of the model predictions. The results of the 
study are still under review by the Army and other agencies; there- 
fore, it would be premature to discuss the results in this paper. 
However, the design of the shell could be applied to other hazards 
for which multiple-parameter modeling is performed. This paper de- 
scribes the design and operation of the shell as an example for 
other hazards and models. 


16490 (CONF-9404117—1) An integrated approach to tech- 
nological risk analysis and protective action decision-making. 
Thompson, P.G. (Federal Emergency Management Agency, Wash- 
ington, DC (United States)); Clevenger, W.F.; Copenhaver, E.D.; 
Coomer, C.J. Oak Ridge National Lab., TN (United States). [1994]. 
7p. Sponsored by Federal Emergency Management Agency, 
Washington, DC (United States). DOE Contract ACO5-840R21400. 
From International emergency management and engineering con- 
ference; Miami, FL (United States); 18-21 Apr 1994. Order Number 
DE94009163. Source: OSTI; NTIS; GPO Dep. 

Chemical warfare agents stored at eight military installations 
within the continental United States are scheduled to be destroyed 
through incineration over the next ten years. Extraordinary mea- 
sures are being taken at all levels of government to ensure the 
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safety of the public during the storage and disposal phases of the 
project. Key to protection of the public is development of protective 
action (PA) strategies, which must be determined prior to and im- 
plemented immediately following an accidental chemical release. 
Three sophisticated, interdependent models (that assess atmo- 
spheric dispersion of a chemical, traffic evacuation times, and dose 
reduction attributable to a particular PA) and a_ structured 
operational protocol have seen provided to aid planning and man- 
agement staff in this decision-making process. To equip individuals 
to utilize both the models and the protocol, a comprehensive 
instructional program has been developed that examines the risk- 
impact-response relationship and provides practice in use of the 
analytical tools. This instructional program may be able to serve as 
a prototype for use by other communities and chemical locations 
needing to analyze and plan for response to risks posed by the 
presence of hazardous substances. 


16491 (PNL-8282) Integrated Baseline System (IBS): Ver- 
sion 1.03, System Management Guide. Williams, J.R. (Pacific 
Northwest Lab., Richland, WA (United States)); Bailey, S.; Bower, 
J.C. Pacific Northwest Lab., Richland, WA (United States). Jan 
1993. 58p. Sponsored by Federal Emergency Management 
Agency, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE94008650. Source: OSTI; NTIS; 
GPO Dep. 

This IBS System Management Guide explains how to install or 
upgrade the Integrated Baseline System (IBS) software package. 
The IBS is an emergency management planning and analysis tool 
that was developed under the direction of the Federal Emergency 
Management Agency (FEMA). This guide includes detailed instruc- 
tions for installing the IBS software package on a Digital Equipment 
Corporation (DEC) VAX computer from the IBS distribution tapes. 
The installation instructions include procedures for both first-time in- 
stallations and upgrades to existing IBS installations. To ensure that 
the system manager has the background necessary for successful 
installation of the IBS package, this guide also includes information 
on IBS computer requirements, software organization, and the gen- 
eration of IBS distribution tapes. When special utility programs are 
used during IBS installation and setups, this guide refers you to the 
IBS Utilities Guide for specific instructions. This guide also refers 
you to the IBS Data Management Guide for detailed descriptions of 
some IBS data files and structures. Any special requirements for 
installation are not documented here but should be included in a 
set of installation notes that come with the distribution tapes. 


16492 (PNL—8282-Ver.2.0) Integrated Baseline System 
(IBS): Version 2.0, System Management Guide. Williams, J.R. 
(Pacific Northwest Lab., Richland, WA (United States)); Bower, 
J.C. Pacific Northwest Lab., Richland, WA (United States). 1 Mar 
1994. 46p. Sponsored by Department of Defense, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE94009883. Source: OSTI; NTIS; GPO Dep. 

The Integrated Baseline System (IBS) is an emergency manage- 
ment planning and analysis tool being developed under the 
direction of the US Army Nuclear and Chemical Agency. This User 
Guide explains how to start and use the IBS program, which is de- 
signed to help civilian emergency management personnel to plan 
for and support their responses to a chemical-releasing event at a 
military chemical stockpile. The intended audience for this docu- 
ment is all users of the IBS, especially emergency management 
planners and analysts. 


16493 (PNL-8318-Ver.2.0) Integrated Baseline System (IBS) 
Version 2.0: User guide. Bower, J.C. (Bower Software Services, 
Kennewick, WA (United States)); Burford, M.J.; Downing, T.R.; 
Matsumoto, S.W.; Schrank, E.E.; Williams, J.R.; Winters, C.,; 
Wood, B.M. Pacific Northwest Lab., Richland, WA (United States). 
Mar 1994. 444p. Sponsored by Department of Defense, Washing- 
ton, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE94009884. Source: OSTI; NTIS; GPO Dep. 

The Integrated Baseline System (IBS) is an emergency manage- 
ment planning and analysis tool being developed under the 
direction of the Federal Emergency Management Agency. This 
User Guide explains how to start and use the IBS Program, which 
is designed to help civilian emergency management personnel to 
plan for and support their responses to a chemical-releasing event 
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at a military chemical stockpile. The intended audience for this 
document is all users of the IBS, especially emergency manage- 
ment planners and analysts. 


16494 (PNL-8370-Ver.2.0) Integrated Baseline System (IBS) 
Version 2.0: Utilities Guide. Burford, MJ. (Pacific Northwest 
Lab., Richland, WA (United States)); Downing, T.R.; Williams, J.R.; 
Bower, J.C. Pacific Northwest Lab., Richland, WA (United States). 
Mar 1994. 538p. Sponsored by Department of Defense, Washing- 
ton, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE94009886. Source: OSTI; NTIS; GPO Dep. 

The Integrated Baseline System (IBS) is an emergency manage- 
ment planning and analysis tool being developed under the 
direction of the US Army Nuclear and Chemical Agency. This Utili- 
ties Guide explains how you can use the IBS utility programs to 
manage and manipulate various kinds of IBS data. These pro- 
grams include utilities for creating, editing, and displaying maps 
and other data that are referenced to geographic location. The in- 
tended audience for this document are chiefly data managers but 
also system managers and some emergency management plan- 
ners and analysts. 


16495 (PNL—8383-Ver.2.0) Integrated Baseline System (IBS) 
Version 2.0: Models guide. Pacific Northwest Lab., Richland, WA 
(United States). Mar 1994. 257p. Sponsored by Department of 
Defense, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE94009885. Source: OSTI; NTIS; 
GPO Dep. 

The Integrated Baseline System (IBS) is an emergency manage- 
ment planning and analysis tool being developed under the 
direction of the US Army Nuclear and Chemical Agency. This Mod- 
els Guide summarizes the IBS use of several computer models for 
predicting the results of emergency situations. These include mod- 
els for predicting dispersion/doses of airborne contaminants, traffic 
evacuation, explosion effects, heat radiation from a fire, and siren 
sound transmission. The guide references additional technical doc- 
umentation on the models when such documentation is available 
from other sources. The audience for this manual is chiefly emer- 
gency management planners and analysts, but also data managers 
and system managers. 
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Refer also to citation(s) 14769, 15550, 15896, 16125 


16496 (DOE/EM—0137P) Pollution Prevention Program: 
Technology summary. USDOE Office of Environmental Restora- 
tion and Waste Management, Washington, DC (United States). 
Office of Technology Development. Feb 1994. 61p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE94008865. Source: OSTI; NTIS; INIS; GPO Dep. 

The Department of Energy (DOE) has established a national Re- 
search, Development, Demonstration, Testing, and Evaluation 
(RDDT&E) Program for pollution prevention and waste minimiza- 
tion at its production plants During FY89/90 the Office of 
Environmental Restoration and Waste Management (EM), through 
the Office of Technology Development (OTD), established compre- 
hensive, pollution prevention technical support programs to 
demonstrate new, environmentally-conscious technology for pro- 
duction processes. The RDDT&E program now entails collaborative 
efforts across DOE. The Pollution Prevention Program is currently 
supporting three major activities: The DOE/US Air Force Memoran- 
dum of Understanding Program is a collaborative effort to utilize 
the combined resources of DOE and the Department of Defense, 
eliminate duplication of effort in developing technologies, and to 
facilitate technology solutions aimed at reducing waste through pro- 
cess modification, material substitution or recycling. The Waste 
Component Recycle, Treatment and Disposal Integrated Demon- 
stration (WeDID) will develop recycle, treatment, and disposal 
processes and associated technologies for use in the dismantle- 
ment of non-nuclear weapons components, to support US arms 
treaties and policies. This program will focus on meeting all secu- 
rity and regulatory requirements (with additional benefit to the 
commercial electronics industry). The Environmentally Conscious 
Manufacturing Integrated Demonstration (ECMID) will effectively 





impiement ECM technologies that address both the needs of the 
DOE Complex and US electronics industry, and encourage strong 
interaction between DOE and US industry. The ECMID will also 
develop life cycle analysis tools that will aid decisionmakers in se- 
lecting the optimum process based on the tradeoffs between cost 
an environmental impact. 


16497 (DOE/MC/29109-3634) Road Transportable Analyti- 
cal Laboratory system: Phase 1. Finger, S.M.; Keith, V.F.; 
Spertzel, R.O.; De Avila, J.C.; O'Donnell, M.; Vann, R.L. ECO, Inc., 
Annapolis, MD (United States). Sep 1993. 275p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC21- 
92MC29109. Order Number DE94004053. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This developmental effort clearly shows that a Road Trans- 
portable Analytical Laboratory System is a worthwhile and 
achievable goal. The RTAL is designed to fully analyze (radioana- 
lytes, and organic and inorganic chemical analytes) 20 samples per 
day at the highest levels of quality assurance and quality control. It 
dramatically reduces the turnaround time for environmental sample 
analysis from 45 days (at a central commercial laboratory) to 1 day. 
At the same time each RTAL system will save the DOE over $12 
million per year in sample analysis costs compared to the costs at 
a central commercial laboratory. If RTAL systems were used at the 
eight largest DOE facilities (at Hanford, Savannah River, Fernald, 
Oak Ridge, Idaho, Rocky Flats, Los Alamos, and the Nevada Test 
Site), the annual savings would be $96,589,000. The DOE's inter- 
nal study of sample analysis needs projects 130,000 environmental 
samples requiring analysis in FY 1994, clearly supporting the need 
for the RTAL system. The cost and time savings achievable with 
the RTAL system will accelerate and improve the efficiency of 
cleanup and remediation operations throughout the DOE complex. 
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Refer also to citation(s) 14392, 14412, 14414, 14420, 14437, 
14491, 14556, 14642, 14668, 14728, 14747, 14820, 14821, 14822, 
14826, 14832, 14871, 14883, 14947, 14948, 14969, 14971, 14972, 
14980, 15069, 15081, 15098, 15300, 15409, 15410, 15411, 15412, 
15414, 15415, 15416, 15417, 15419, 15420, 15421, 15423, 15424, 
15425, 15427, 15428, 15429, 15430, 15431, 15433, 15434, 15532, 
15548, 15551, 15658, 15686, 15800, 15969, 16037, 16058, 16096, 
16103, 16396, 16397, 16443, 16472, 16489, 16618, 16640, 16650, 
16654, 16657, 16658, 16659, 16664, 16695, 16696, 16810, 16835, 
16837, 16838, 16839, 16861, 16875, 16883, 16884, 16885, 16886, 
16888 


16498 (AECL-—10446) Environmental HTO/HT sampler de- 
velopment. Workman, W.J.G.; Brown, R.M.; Wood, M.J. Atomic 
Energy of Canada Ltd., Chalk River, ON (Canada). Chalk River 
Nuclear Labs. Dec 1992. 17p. (CFFTP-G—91103.). Order Number 
DE94619162. Source: OSTI; NTIS (US Sales Only); INIS. 

Tests of retention by several drying agents of HTO from an air 
stream containing HT have been performed. Two batches of Moiec- 
ular Sieve (MS) 4A retained up to 1.3% of HT passed through 
them in contrast to material tested in 1986, when retention was < 
10-*. Retention of 10-5 to 10—-© was observed for DRIERITE (an- 
hydrous calcium sulphate) and Silica Gel. DRIERITE is preferred 
over Silica Gel as a desiccant in an air sampler for environmental 
HTO/HT, because it is much easier to decontaminate for reuse. An 
improved air sampler has been designed, 2 units constructed and 
components procured for 3 more. The air sampler may be line or 
battery operated, accommodates up to four 120 g drier or oxidizer 
traps, and will pump up to 4 L/min for up to 24 hours on battery 
power. It is build into a rugged aluminum case and weighs approxi- 
mately 11 kg overall, facilitating deployment in the field. 


16499 (AECL-10904) Pre-operational HTO/HT surveys in 
the vicinity of the Chalk River Laboratories tritium extraction 
plant. Workman, W.J.G.; Brown, R.M. Atomic Energy of Canada 
Ltd., Chalk River, ON (Canada). Chalk River Nuclear Labs. Aug 
1993. 30p. Order Number DE94619163. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Surveys of the concentrations of HT and HTO in the atmosphere 
downwind of the Chalk River Laboratories reactor facilities were 
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carried out in 1986 November, and in 1989 March, April and 
September under different conditions of air temperature, wind 
direction, and snow or vegetative cover. HT usually amounted to 1- 
5% of total tritium, but values up to 20% were observed, probably 
resulting from preferential removal of HTO. In all of the surveys, 
the greater persistence in the atmosphere of HT than of HTO was 
evident. The existing levels of HT are such that they will not be 
augmented significantly by chronic releases from the Tritium Ex- 
traction Plant (TEP) when it comes into operation. Hence, operation 
of the TEP will not facilitate studies of the environmental behaviour 
of chronically released HT. However, longer term studies of the dis- 
tribution of HT from the existing facilities would be worthwhile. Soil 
and vegetation HTO levels in the study area are reported. Further 
studies of the distribution of tritium between the air, soil and vege- 
tation in areas subjected to chronic exposure would be valuable. 


16500 (Al-UND—92-34) Polycyclic aromatic compounds 
(PAC) in working environments: Levels of PAH at two busy 
streets. Oestman, C.; Nilsson, Ulrika; Carlsson, Haakan; Anders- 
son, Ingmarie; Fahigren, L. National Inst. of Occupational Health, 
Solna (Sweden). 1992. 41ip. (in Swedish). Order Number 
DE94756511. Source: OSTI; NTIS. 

Polycyclic aromatic hydrocarbons (PAH) were measured in the 
urban air of Stockholm. Samples were collected by high volume 
sampling at the sidewalk of two streets, Sveavaegen and Horns- 
gatan. Detailed analysis of the PAH content was performed. In this 
investigation particulate associated and semivolatile PAH were 
measured. The two phases were sampled by using glass fibre filter 
and polyurethane foam (PUF) adsorbent respectively. More than 
100 PAH compounds were detected, of which 35 components were 
quantified. The average total exposure to these components are in 
the range of 200-250 ng/m® in the three series. By average they 
constituted 50% of the particulate phase PAH, 80% of the 
semivolatile phase PAH and 70% of the total detected PAH. Be- 
tween 73-84% of the total PAH content was found in the 
semivolatile phase and between 16-27% was found in the particu- 
late phase. The concentration of PAH decreased with 25-50% 
during holidays when compared to weekdays. This was related to 
a decrease in traffic intensity. If only the particle associated PAH 
fraction is considered, the concentration of PAH at Hornsgatan 
have decreased compared to measurements from 1983, while the 
concentrations at Sveavaegen were at the same levels when 
compared to measurements from 1985. The individual PAH mea- 
surements correlate to traffic intensity. Thus, these parameters 
could not be used to estimate the PAH exposure. Further, tempera- 
ture seemed to have an extensive influence on the distribution 
between particulate- and semivolatile phase. Due to temperature 
the ratio gaseous/particulate PAH varied between 2- 8. This varia- 
tion in distribution can be a real distribution of PAH between the 
phases in the air, but can as well be an effect of the sampling pro- 
cedure. To determine the actual distribution in the air, the sampling 
has to be performed by using a denuder technique. 9 refs, 12 figs, 
6 tabs 


16501 (Al-UND—92-35) Polycyclic aromatic compounds 
(PAC) in working environments: Levels of PAH before and af- 
ter traffic diversion. Oestman, C.; Nilsson, Ulrika; Carlsson, 
Haakan; Andersson, Ingmarie; Fahigren, L. National Inst. of Occu- 
pational Health, Solna (Sweden). 1992. 32p. (in Swedish). Order 
Number DE94756510. Source: OSTI; NTIS. 

The ambient air concentrations of polycyclic aromatic hydrocar- 
bons (PAH) were measured prior to and after the diversion of the 
through-traffic from a street (Norra Stationsgatan) to a new high- 
way (Norra Laenken) situated 200 meters north from former. 
Sampling was performed at the sidewalk of the street and in a park 
area of the Karolinska hospital, 70 meters north from the highway. 
A high volume sampler equipment was used for filtering about 325 
m® of air through a glass fibre filter/polyurethane foam adsorbent 
combination, collecting the particulate associated and semivolatile 
PAH respectively. A detailed analysis of the PAH content was per- 
formed. About 100 PAH components could be detected in the 
samples. 34 of these PAH were quantified. The analytical proce- 
dures has been described in detail elsewhere. The concentrations 
of PAH at two other busy streets in Stockhoim has been measured 
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and the results have been presented elsewhere. The total concen- 
tration of PAHs decreased to 50% after the traffic diversion. This 
decrease was of the same size as the one measured when com- 
paring weekdays and holidays at the street Hornsgatan. During 
approximately the same period, PAH measurements of a nearby 
busy street showed no decrease in the levels of PAH. Due to this it 
can be stated that the traffic diversion of through-traffic from the 
street to the highway decreased the PAH levels at the former. Prior 
to the traffic diversion the PAH concentration pattern measured in 
the Karolinska hospital area north of the highway exhibited an 
unusual appearance with rather large concentration differences be- 
tween the samples. After the diversion the PAH profile exhibited a 
typical pattern obtained from busy streets in the Stockholm city 
area. This indicated an influence by nearby vehicle traffic on the air 
of the park area. 2 refs, 9 figs, 5 tabs 


16502 (ANL/DIS/TM-2) Examination of utility Phase 1 com- 
pliance choices and state reactions to Title IV of the Clean Air 
Act Amendments of 1990. Bailey, K.A.; Elliott, T.J.; Carlson, L.J.; 
South, D.W. Argonne National Lab., IL (United States). Nov 1993. 
59p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE94005379. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Title IV (acid rain) of the Clean Air Act Amendments of 1990 is 
imposing new limitations on the emission of sulfur dioxide (SOz) 
and nitrogen oxides (Nx) from electric power plants. The act 
requires utilities to develop compliance plans to reduce these emis- 
sions, and indications are that these plans will dramatically alter 
traditional operating procedures. A key provision of the SOz control 
program deaned in Title IV is the creation of a system of emission 
allowances, with utilities having the option of complying by adjust- 
ing system emissions and allowance holdings. A compilation of 
SO, compliance activities by the 110 utility plants affected by 
Phase | is summarized in this report. These compliance plans are 
presented in a tabular form, correlated with age, capacity, and 
power pool data. A large number of the Phase | units (46%) have 
chosen to blend or switch to lower sulfur coals. This choice primar- 
ily is in response to (1) prices of low-sulfur coal and (2) the need to 
maintain SO, control flexibility because of uncertain future environ- 
mental regulations (e.g., air toxics, carbon dioxide) and compliance 
prices. The report also discusses the responses of state 
legislatures and public utility commissions to the compliance re- 
quirements in Title IV. Most states have taken negligible action 
regarding the regulatory treatment of allowances and compliance 
activities. To protect mine employment, states producing high-sulfur 
coal have enacted regulations encouraging continued use of that 
coal, but for the most part, this response has had little effect on 
utility compliance choices. 


16503 (ANL/DIS/TM-4) Identification of research relating to 
the critical loads concept and its potential application to the 
regulation of acidic deposition. Bhatti, N. Argonne National Lab., 
IL (United States). Dec 1993. 31p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. Order 
Number DE94008234. Source: OSTI; NTIS; GPO Dep. 

The overwhelming majority of strategies currently implemented to 
regulate acidic deposition have focused on source-based or 
emission-control techniques. In the past few years, however, the 
fact that such source-based. strategies may not be sufficient to 
prevent adverse ecological effects and may therefore need to be 
supplemented with other control options, such as receptor-based 
Strategies, has become apparent. Partly in response to this insuffi- 
ciency of regulatory controls, the US Congress has required the 
National Acid Precipitation Assessment Program to determine (1) 
what deposition levels are needed to prevent such ecological dam- 
age, (2) whether such safe deposition levels (i.e., critical loads) can 
realistically be identified, and (3) what the costs and benefits of at- 
taining such deposition levels are. This report reviews and culls the 
existing research on these alternative control strategies, emphasiz- 
ing the critical loads concept, to determine the advantages and 
limitations and the cost-benefit relationships associated with 
receptor-based control options. The results of this study indicate 
that in spite of the significant limitations associated with the critical 
loads concept, this strategy dominates all discussions of non- 
source-based control options and offers considerable advantages, 
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including cost-effectiveness, over the more traditional source-based 
contro! methods. Summaries of 10 of the most relevant studies 
dealing with alternative control strategies and the costs and bene- 
fits associated with them are also presented in this report. 


16504 (ANL/ER/CP-80342) Dry deposition of pan to grass- 
land vegetation. Doskey, P.V.; Wesely, M.L.; Cook, D.R.; Gao, W. 
Argonne National Lab., IL (United States). [1994]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-940115—-17: 74. American Meteorological Society 
annual meeting, Nashville, TN (United States), 23-28 Jan 1994). 
Order Number DE94005111. Source: OSTI; NTIS; INIS; GPO Dep. 

Peroxyacetyl nitrate or PAN (CH3C(O)OONOz) is formed in the 
lower troposphere via photochemical reactions involving nitrogen 
oxides (NO,) and non-methane hydrocarbons (NMHCs). PAN has 
a lifetime in the free troposphere of about three months and is 
removed by photolysis or reaction with OH. Dry deposition will de- 
crease its lifetime, although the few measurements that have been 
made indicate that this process is slow. Measurements of the up- 
take of PAN by alfalfa in growth chambers indicated that the dry 
deposition velocity (downward flux divided by concentration at a 
specified height) was 0.75 cm s~'. Garland and Penkett measured 
a dry deposition velocity of 0.25 cm s—' for PAN to grass and soil 
in a return-flow wind tunnel. Shepson et al. (1992) analyzed trends 
of PAN and O3 concentrations in the stable nocturnal boundary 
layer over mixed deciduous/coniferous forests at night, when leaf 
stomata were closed, and concluded that the deposition velocity for 
PAN was at least 0.5 cm s~'. We measured the dry deposition ve- 
locity of PAN to a grassland site in the midwestern United States 
with a modified Bowen ratio technique. Experiments were con- 
ducted on selected days during September, October, and 
November of 1990. An energy balance Bowen ratio station was 
used to observe the differences in air temperature and water vapor 
content between heights of 3.0 and 0.92 m and to evaluate the 
surface energy balance. Air samples collected at the same two 
heights in Teflon ® bags were analyzed for PAN by a gas chro- 
matographic technique. We present an example of the variations of 
PAN concentrations and gradients observed during the day and 
compare measurements of the dry deposition velocity to expecta- 
tions based on the physicochemical properties of PAN. 


16505 (ANL/ER/CP-80788) Parameterizing atmosphere- 
land surface exchange for climate models with satellite data: 
A case study for the Southern Great Plains CART site. Gao, W. 
Argonne National Lab., IL (United States). [1994]. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. (CONF-940131-2: 5. annual symposium on global 
change studies, Nashville, TN (United States), 24-28 Jan 1994). 
Order Number DE94005109. Source: OSTI; NTIS; GPO Dep. 
High-resolution satellite data provide detailed, quantitative de- 
scriptions of land surface characteristics over large areas so that 
objective scale linkage becomes feasible. With the aid of satellite 
data, Sellers et al. and Wood and Lakshmi examined the linearity 
of processes scaled up from 30 m to 15 km. If the phenomenon is 
scale invariant, then the aggregated value of a function or flux is 
equivalent to the function computed from aggregated values of 
controlling variables. The linear relation may be realistic for limited 
land areas having no large surface contrasts to cause significant 
horizontal exchange. However, for areas with sharp surface 
contrasts, horizontal exchange and different dynamics in the atmo- 
spheric boundary may induce nonlinear interactions, such as at 
interfaces of land-water, forest-farm land, and irrigated crops-desert 
steppe. The linear approach, however, represents the simplest 
scenario, and is useful for developing an effective scheme for 
incorporating subgrid land surface processes into large-scale mod- 
els. Our studies focus on coupling satellite data and ground 
measurements with a satellite-data-driven land surface model to 
parameterize surface fluxes for large-scale climate models. In this 
case study, we used surface spectral reflectance data from satellite 
remote sensing to characterize spatial and temporal changes in 
vegetation and associated surface parameters in an area of about 
350 x 400 km covering the southern Great Plains (SGP) Cloud 
and Radiation Testbed (CART) site of the US Department of En- 
ergy’s Atmospheric Radiation Measurement (ARM) Program. 





16506 (ANL/ER/PP-74010) The effect of chemical reactivity 
on source reconciliation modeling of nonmethane hydrocar- 
bons. Doskey, P.V.; Gaffney, J.S. Argonne National Lab., IL 
(United States). [1994]. 14p. Sponsored by USDOE, Washington, 
DC (United States);Illinois Dept. of Energy and Natural Resources, 
Springfield, IL (United States). DOE Contract W-31109-ENG-38. 
Order Number DE94009812. Source: OSTI; NTIS; GPO Dep. 

Source fingerprints for 18 nonmethane hydrocarbons (NMHCS) 
containing 2-8 carbon atoms are currently used to apportion NMHC 
sources by chemical mass balance (CMB) modeling approaches. 
The source profiles must be stable in the troposphere to obtain ac- 
curate CMB model predictions. The NMHC source apportionment 
compounds are susceptible to gas phase oxidation in the atmos- 
phere by hydroxyl radical (OH). Expected tropospheric lifetimes for 
peak concentrations of OH in typical urban air range from an hour 
to over 100 hours. When OH oxidation of a source profile for vehi- 
cle tailpipe emissions is simulated, significant changes occur in the 
distribution of the source apportionment compounds after a reac- 
tion time of 2-4 hr. These calculations indicate that sampling 
strategies to define source-receptor relationships of NMHCs by 
CMB modeling techniques must be carefully designed to minimize 
the possibility of NMHC oxidation by OH. 


16507 (ANL/ER/PP-74242) The vapor-particle partitioning 
of n-alkanes. Doskey, P.V. Argonne National Lab., IL (United 
States). [1994]. 22p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Order Number 
DE94009813. Source: OSTI; NTIS; GPO Dep. 

A mixed-phase partitioning model has been proposed to predict 
the distribution of n-alkanes between the vapor and particle phases 
in the atmosphere. n-Alkanes having terrestrial plant wax and 
petroleum origins are assumed to be associated with atmospheric 
particles as microcrystalline solids and subcooled liquids, respec- 
tively. The fraction of n-alkanes on atmospheric particles having 
plant wax and petroleum origins is estimated with carbon prefer- 
ence indices. Hypothetical terrestrial plant wax and petroleum 
mixtures are used to estimate the mole fractions of the n-alkanes 
in each phase and the molecular weights of the phases. Solid and 
subcooled liquid phase n-alkane vapor pressures are used in the 
model to predict the fraction of n-alkanes associated with particles 
in the atmosphere. Trends in the prediction of vapor-particle parti- 
tioning using these assumptions agree well with field observations. 
However, the fraction of particle phase n-alkanes predicted by the 
model was significantly different from the field observations. 


16508 (ANL/ER/PP-74719) Hierarchical framework for 
coupling a biogeochemical trace gas model to a general circu- 
lation model. Miller, N.L.; Foster, I.T. Argonne National Lab., IL 
(United States). [1994]. 14p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. Order Num- 
ber DE94009815. Source: OSTI; NTIS; GPO Dep. 

A scheme is described for the computation of terrestrial biogeo- 
chemical trace gas fluxes in the context of a general circulation 
model. This hierarchical system flux scheme (HSFS) incorporates 
five major components: (1) a general circulation model (GCM), 
which provides a medium-resolution (i.e., 1° by 1°) simulation of 
the atmospheric circulation; (2) a procedure for identifying regions 
of defined homogeneity of surface type within GCM grid cells; (3) a 
set of surface process models, to be run within each homogeneous 
region, which include a biophysical model, the Biosphere Atmo- 
spheric Transfer Scheme (BATS), and a biogeochemical model 
(BGCM); (4) an interpolation/integration system that transfers infor- 
mation between the GCM and surface process models with finer 
resolution; and (5) an interactive data array based on a geographic 
information system (GIS), which provides land characteristic infor- 
mation via the interpolator. The goals of this detailed investigation 
are to compute the local and global sensitivities of trace gas fluxes 
to GCM and BATS variables, the effects of trace gas fluxes on 
global climate, and the effects of global climate on specific biomes. 


16509 (ANL/ER/PP-74994) Estimation of fractal dimen- 
sions from transect data. Loehle, C. (Argonne National Lab., IL 
(United States)). Argonne National Lab., IL (United States); Geor- 
gia Univ., Athens, GA (United States). Research Foundation. 
[1994]. 19p. Sponsored by USDOE, Washington, DC (United 
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States). DOE Contract W-31109-ENG-38 ; ACOS-76SR00819. Or- 
der Number DE94009808. Source: OSTI; NTIS; GPO Dep. 

Fractals are a useful tool for analyzing the topology of objects 
such as coral reefs, forest canopies, and landscapes. Transects 
are often studied in these contexts, and fractal dimensions com- 
puted from them. An open question is how representative a single 
transect is. Transects may also be used to estimate the dimension- 
ality of a surface. Again the question of representativeness of the 
transect arises. These two issues are related. This note qualifies 
the conditions under which transect data may be considered to be 
representative or may be extrapolated, based on both theoretical 
and empirical results. 


16510 (ARM-93-001) Site Scientific Mission Pian for the 
southern Great Plains CART site, July-December 1993. Schnei- 
der, J.M. (Oklahoma Univ., Norman, OK (United States). 
Cooperative Inst. for Mesoscale Meteorological Studies); Lamb, 
P.J.; Sisterson, D.L. Argonne National Lab., IL (United States). Aug 
1993. 41p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE94005375. Source: OSTI; NTIS; GPO Dep. 

The southern Great Plains (SGP) Cloud and Radiation Testbed 
(CART) site is designed to help satisfy the data needs of the Atmo- 
spheric Radiation Measurement (ARM) Program Science Team. 
This document defines the scientific priorities for site activities dur- 
ing the six-months beginning on July 1, 1993, and also looks 
forward in lesser detail to subsequent six-month periods. The pri- 
mary purpose of this Site Scientific Mission Plan is to provide 
guidance for the development of plans for site operations. It also 
provides a planning focus for the ARM Functional Teams (Manage- 
ment Team, Experiment Support Team, Operations Team, Data 
Management Team, Instrument Team, and Campaign Team), and it 
serves to disseminate the current plans more generally within the 
ARM Program and among the Science Team. This document in- 
cludes a description of the site’s operational status and the primary 
envisaged site activities, together with information concerning ap- 
proved and proposed Intensive Observation Periods. Amendments 
will be prepared and distributed whenever the content changes by 
more than 30% within a six-month period. The primary users of this 
document are the site operator, the site scientist, the Science Team 
through the ARM Program Science Director, the ARM Program Ex- 
periment Center, and the aforementioned ARM Program Functional 
Teams. This plan is a living document that will be updated and reis- 
sued every six-months as the observational facilities are developed, 
tested, and augmented and as priorities are adjusted in response 
to developments in scientific planning and understanding. 


16511 (BfS-ISH—162/93) Data on monitoring of radioactivity 
in the environment and the vicinity of nuclear power plants in 
the Federal Republic of Germany from 1990 to 1992. Bunde- 
samt fuer Strahlenschutz, Neuherberg (Germany). Inst. fuer 
Strahlenhygiene. Oct 1993. 90p. (in German). Order Number 
DE94761011. Source: OSTI; NTIS (US Sales Only); INIS. 

A short survey of data on monitoring of radioactivity in the envi- 
ronment and in the vicinity of nuclear power plants in the Federal 
Republic of Germany for the years 1990, 1991 and, as far as avail- 
abie, for 1992 is given. The annual mean effective dose to the 
population is estimated. Data have been collected on radioactivity 
in air, precipitation, and surface water, including coastal areas, soil, 
plants, foodstuffs, including drinking water and ground water as 
well as waste water and sewage sludge. The report also deals with 
radioactivity from natural sources together with data on radon and 
its decay products indoors and outdoors and the impact of uranium 
mining on man and the environment. (orig./HP) 


16512 (BNL-49536) Fine resolution atmospheric sulfate 
model driven by operational meteorological data: Comparison 
with observations. Benkovitz, C.M. (Brookhaven National Lab., 
Upton, NY (United States)); Schwartz, S.E.; Berkowitz, C.M.; 
Easter, R.C. Brookhaven National Lab., Upton, NY (United States). 
Sep 1993. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016 ; AC06-76RL01830. 
(CONF-940115-11: 74. American Meteorological Society annual 
meeting, Nashville, TN (United States), 23-28 Jan 1994). Order 
Number DE94002994. Source: OSTI; NTIS; INIS; GPO Dep. 
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The hypothesis that anthropogenic sulfur aerosol influences 
clear-sky and cloud albedo and can thus influence climate has 
been advanced by several investigators; current global-average cli- 
mate forcing is estimated to be of comparable magnitude, but 
opposite sign, to longwave forcing by anthropogenic greenhouse 
gases. The high space and time variability of sulfate concentrations 
and column aerosol burdens have been established by observa- 
tional data; however, geographic and time coverage provided by 
data from surface monitoring networks is very limited. Consistent 
regional and global estimates of sulfate aerosol loading, and the 
contributions to this loading from different sources can be obtained 
only by modeling studies. Here we describe a sub-hemispheric to 
global-scale Eulerian transport and transformation model for 
atmospheric sulfate and its precursors, driven by operational mete- 
orological data, and report results of calculations for October, 1986 
for the North Atlantic and adjacent continental regions. The model, 
which is based on the Global Chemistry Model uses meteorological 
data from the 6-hour forecast model of the European Center for 
Medium-Range Weather Forecast to calculate transport and trans- 
formation of sulfur emissions. Time- and location-dependent dry 
deposition velocities were estimated using the methodology of 
Wesely and colleagues. Chemical reactions includes gaseous oxi- 
dation of SO. and DMS by OH, and aqueous oxidation of SOz by 
H2O2 and O3. Anthropogenic emissions were from the NAPAP and 
EMEP 1985 inventories and biogenic emissions based on Bates et 
al. Calculated sulfate concentrations and column burdens exhibit 
high variability on spatial scale of hundreds of km and temporal 
scale of days. Calculated daily average sulfate concentrations 
closely reproduce observed concentrations at locations widespread 
over the model domain. 


16513 (BNL-49600) Formation of gas-phase peroxides in a 
rural atmosphere: An interpretation of the recent SOS/SERON 
field results. Lee, J.H. (Brookhaven National Lab., Upton, NY 
(United States)); Tang, |.N.; Weinstein-Lloyd, J.B. Brookhaven Na- 
tional Lab., Upton, NY (United States). Sep 1993. 7p. Sponsored 
by USDOE, Washington, DC (United States);National Science 
Foundation, Washington, DC (United States). DOE Contract 
AC02-76CH00016 FG02-91ER61206. Grant ATM-9112698. 
(CONF-940115-12: 74. American Meteorological Society annual 
meeting, Nashville, TN (United States), 23-28 Jan 1994). Order 
Number DE94002995. Source: OSTI; NTIS; GPO Dep. 

Hydrogen perioxide (H2O2) and certain organic peroxides such 
as hydroxymethyl-hydroperoxide (HMHP), are gas-phase oxidants 
present in the atmosphere at ppbv concentration levels. These oxi- 
dants play an important role in atmospheric chemistry. In addition, 
precipitation containing H2O> is toxic to trees, and it has also been 
suggested that organic peroxides formed presumably by ozone re- 
actions with biogenic alkenes are responsible for leaf disorders. 
Recently, we have developed a nonenzymatic method or aqueous- 
phase H2O2 measurement, using Fenton reagent and fluorescent 
hydroxy- benzoic acid. The new method, in conjunction with the 
well-known method of p-hydroxyphenylacetic acid and horseradish 
peroxidase for total peroxides, and together with an improved gas 
scrubber to mitigate sampling line problems, has been successfully 
deployed in recent SOS/SERON field measurements in rural Geor- 
gia. For the first time, continuously measured and speciated 
gas-phase peroxide data have become available, making it possi- 
ble to examine some aspects of the ozone chemistry leading to the 
formation of these oxidants. It is observed that daily HzO. maxi- 
mum frequently occurs at a different time than does HMHP, and 
that H2O2 concentration, but not HMHP, tends to correlate with so- 
lar fluxes measured at the same location. These findings seem to 
indicate that the formation mechanisms for HzO, and organic per- 
oxides are basically different. It is likely that H2O. is formed from 
radical-radical recombination, while HMHP is formed by ozone- 
alkene reactions. Since the gas-phase ozone-alkene reactions are 
usually too slow to account for the diurnal concentration variations 
observed for HMHP, heterogeneous processes involving ozone 
and alkenes are also a possibility. 


16514 (CFFTP-G—-9188) Improved ETMOD modules for 
HTO exchange, HT deposition, and vegetation HTO. Ogram, 
G.L. (Ontario Hydro Research Lab., Toronto, ON (Canada)). Cana- 
dian Fusion Fuels Technology Project, Toronto, ON (Canada). 10 
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Sep 1991. 23p. (OHRD—91-191-K.). Order Number DE94619164. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Ontario Hydro's environmental tritium model, ETMOD, calculates 
the potential radiological impact of short duration releases of HT 
and HTO. This report develops and document improved modules 
for the following key parameters: the deposition velocity of HT to 
soil, the exchange velocities of HTO to soil and vegetation, and the 
atmospheric stability class. These new modules allow the HT depo- 
sition velocity and the HTO exchange velocities to be estimated 
from readily available information (e.g. soil and weather condi- 
tions), ensure that these parameters are consistent with stability 
class and other model input (e.g. wind speed, season, and time of 
day), allow diurnal and seasonal effects to be modelled, and 
reduce the need for site-specific input. In addition, a module to cal- 
culated HTO concentrations in vegetation is provided that will allow 
the calculation of potential ingestion dose. (Author). 


16515 (CONF-9110127—5) Regional-scale simulations of 
the western US climate. Bossert, J.E. (Los Alamos National Lab., 
NM (United States)); Kao, C.Y.J.; Winterkamp, J.; Roads, J.O.; 
Chen, S.C.; Ueyoshi, K. California Univ., Davis, CA (United 
States). [1991]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC03-90ER61010. From Confer- 
ence on global climate change: its mitigation through improved 
production and utilization of energy; Los Alamos, NM (United 
States); 21-24 Oct 1991. Order Number DE94003026. Source: 
OSTI; NTIS; GPO Dep. 

Over the past two decades the meteorological community has 
witnessed the evolution of general circulation models (GCMs) from 
studies attempting to simulate realistic large-scale dynamical 
regimes and energy transports to present investigations examining 
future climate change scenarios. From these pioneering studies, 
we were inspired to begin to develop regional climatologies with 
the Colorado State University Regional Atmospheric Modeling 
System (CSU-RAMS). Our major goal is to develop a better under- 
standing of the hydrologic cycle in the mountainous, and west. An 
advantage of using the RAMS code is that we can generate de- 
tailed descriptions of precipitation processes, which will hopefully 
translate into realistic surface yields of both rain and snow. In the 
ensuing sections, we first describe the model and its microphysics 
parameterizations, then continue with our methodology for incorpo- 
rating large-scale data into the model grid. Preliminary results 
demonstrating the mesoscale variation of precipitation over the 
mountainous western US are then presented. 


16516 (CONF-9111335—Absts.) Reconstruction of spatial 
patterns of climatic anomalies during the medieval warm pe- 
riod (AD 900-1300). Diaz, H.F. (National Oceanic and Atmospheric 
Administration, Boulder, CO (United States). Environmental Re- 
search Labs.); Hughes, M.K. National Oceanic and Atmospheric 
Administration, Boulder, CO (United States). Environmental Re- 
search Labs. [1992]. 39p. Sponsored by USDOE, Washington, DC 
(United States);National Oceanic and Atmospheric Administration, 
Washington, DC (United States). DOE Contract Al05-91ER61117. 
From Reconstruction of spatial patterns of climatic anomalies dur- 
ing the Medieval Warm Period (AD 900-1300); Tucson, AZ (United 
States); 5-8 Nov 1991. Order Number DE94006637. Source: OSTI; 
NTIS; GPO Dep. 

The workshop will focus on climatic variations during the Me- 
dieval Warm Period or Little Climatic Optimum. The nominal time 
interval assigned to this period is AD 900-1300, but climate infor- 
mation available during the century or two preceding and following 
this episode is welcome. The aims of the workshop will be to: ex- 
amine the available evidence for the existence of this episode; 
assess the spatial and temporal synchronicity of the climatic sig- 
nals; discuss possible forcing mechanisms; and identify areas and 
paleoenvironmental records where additional research efforts are 
needed to improve our knowledge of this period. This document 
consists of abstracts of eighteen papers presented at the meeting. 


16517 (CONF-9204273—Summ.) Proceedings of the ninth 
annual Pacific Climate (PACLIM) workshop. Redmond, K.T.; 
Tharp, V.L. (eds.). California Univ., Davis, CA (United States). Mar 
1993. 21p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC03-90ER61010. From 9. annual Pacific 
climate (PACLIM) workshop; Asilomar, CA (United States); 21-24 





Apr 1992. Order Number DE94003024. Source: OSTI; NTIS; GPO 
Dep. 

We describe the climatology of the western United States as 
seen from two 1-month perspectives, January and July 1988, of 
the National Meteorological Center large-scale global analysis, the 
Colorado State University Regional Atmospheric Modeling System 
(RAMS), and various station observation sets. An advantage of the 
NMC analysis and the RAMS is that they provide a continuous 
field interpolation of the meteorological variables. It Is more difficult 
to describe spatial meteorological fields from the available sparse 
station networks. We assess accuracy of the NMC analysis and 
RAMS by finding differences between the analysts, the model and 
station values at the stations. From these comparisons, we find 
that RAMS has much more well-developed mesoscale circulation, 
especially in the surface wind field. However, RAMS climatological 
and transient fields do not appear to be substantially closer than 
the large-scale analysis to the station observations. The RAMS 
model does provide many other meteorological variables, such as 
precipitation, which are not readily available from the archives of 
the global analysis. Thus, RAMS could, at the least, be a tool to 
augment the NMC large-scale analyses. 


16518 (CONF-9211285-1) The contribution from emissions 
of different gases to the enhanced greenhouse effect: 

dix B. Wigley, T.M.L. East Anglia Univ., Norwich (United Kingdom). 
Climatic Research Unit. Jan 1993. 39p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-86ER60397. 
From 2. CICERO seminar: the Rio convention on climate change - 
the agenda for research; Oslo (Norway); 29 Nov - 2 dec 1992. Or- 
der Number DE94004759. Source: OSTI; NTIS; GPO Dep. 

The main purpose of this paper is to compare the different con- 
tributions, that mankind has made to perturbing the atmosphere’s 
radiative balance. We have, and will continue to perturb both the 
balance of outgoing long-wave radiation and the balance of incom- 
ing short-wave radiation. Human activities since preindustrial times 
have caused a substantial enhancement of the greenhouse effect, 
a process involving the absorption of outgoing long-wave radiation 
which leads to a warming of the lower atmosphere. Because the 
atmosphere’s short-wave radiative balance is affected by the pres- 
ence of small particles (aerosols) produced by the oxidation of 
sulphur compounds, anthropogenic emissions of sulphur dioxide 
(SOz) have also caused a perturbation of the overall balance. The 
greenhouse gases we will consider are, in order of importance: 
carbon dioxide (CO), Methane (CH,), nitrous oxide (N20) and the 
halocarbons. We use observed and model-based concentration 
data together with the most recent information relating concentra- 
tions to radiative forcing to estimate the individual contributions of 
the different gases to the changing radiative balance of the atmos- 
phere. We also estimate the ranges of uncertainty in each of these 
estimates. We base all results on the 1992 IPCC emissions sce- 
narios IS92a-f. We begin with a summary of 1990 conditions, then 
consider each gas separately (but lumping the halocarbons into a 
single group), to compare their relative importance. 


16519 


(CONF-9309350—) Asymetric change of daily tem- 
perature range: Proceedings. Kukla, G. (ed.) (Columbia Univ., 
Palisades, NY (United States). Lamont-Doherty Earth Observatory); 
Karl, T.R. (ed.); Riches, M.R. (ed.). Columbia Univ., Palisades, NY 
(United States). Lamont-Doherty Earth Observatory. Apr 1994. 


493p. Sponsored by USDOE, Washington, DC (United 
States);National Oceanic and Atmospheric Administration, Wash- 
ington, DC (United States). DOE Contract FG02-85ER60372 ; 
AC05-840R21400. From International minimax workshop; College 
Park, MD (United States); 27-30 Sep 1993. Order Number 
DE94010102. Source: OSTI; NTIS; INIS; GPO Dep. 

This report is a compilation of abstracts of papers presented at 
the MINIMAX workshop. Topics include; temperature fluxes, influ- 
ence of clouds on temperature, anthropogenic influences on 


temperature flux, and carbon dioxide and aerosol induced green- 
house effect. 


16520 (CONF-940115-10) Homogeneous global mean tem- 
perature time series. Peterson, T.C. (National Climatic Data 
Center, Asheville, NC (United States). Global Climate Lab.); East- 
erling, D.R.; Vose, R.S.; Eischeid, J.K. Oak Ridge National Lab., 


54 ENVIRONMENTAL SCIENCES 
5401 Environmental Sciences, Atmospheric 


TN (United States). [1993]. 3p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. From 
74. American Meteorological Society annual meeting; Nashville, TN 
(United States); 23-28 Jan 1994. Order Number DE94002194. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A multi-agency effort has been underway to create a homoge- 
neous global baseline data set suitable for studying climate 
change. The joint release of the Global Historical Climatology Net- 
work (GHCN, Vose et al, 1992) version | in 1992 by the National 
Climatic Data Center/NOAA and the Carbon Dioxide Information 
Analysis Center/DOE gave the climate research community the 
largest monthly land surface global climate data set available to 
date with over 6,000 temperature stations, 39% of which have 
more than 50 years of data and 10% have more than 100 years of 
data (see Figure 1). Fifteen different global or regional data sets 
were merged to create GHCN version 1. Ten of these source data 
sets have temperature data but only two have been tested and ad- 
justed for inhomogeneities in the station time series. The majority 
of the station temperature time series in GHCN have not been sys- 
tematically examined for discontinuities. 


16521 (CONF-940175—1) Greenhouse gas emissions re- 
lated to ethanol produced from corn. Marland, G. Oak Ridge 
National Lab., TN (United States). [1994]. 5p. Sponsored by US- 
DOE, Washington, DC (United States);Environmental Protection 
Agency, Washington, DC (United States). DOE Contract 
AC05-840R21400. From Renewable oxygenate requirement for re- 
formulated gasoline meeting; Arlington, VA (United States); 14 Jan 
1994. Order Number DE94009170. Source: OSTI; NTIS; GPO Dep. 

This report confers the details of a panel meeting discussion on 
greenhouse gases. The topic of this discussion was ethanol. Mem- 
bers discussed all aspects of growing corn and producing ethanol. 
Then the question was raised as to whether or not this is a suit- 
able substitute to fossil fuel usage in the reduction of greenhouse 
gas emissions. 


16522 (DOE/CE/16067-2) How to develop a long term CO, 
reduction plan: A project report. Urban Consortium for Technol- 
ogy Initiatives (United States). Energy Task Force; Metro-Dade 
County Dept. of Environmental Resources Management, Miami, FL 
(United States); Public Technology, Inc., Washington, DC (United 
States). Dec 1993. 60p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC02-92CE16067. Order Number 
DE94009559. Source: OSTI; NTIS; GPO Dep. 

Dade County is particularly vulnerable to the impacts of global 
warming because it is a low lying coastal community. Metro-Dade 
County participated in an international effort sponsored by the In- 
ternational Council For Local Environmental Initiatives (ICLEI) to 
develop specific programs to reduce carbon dioxide emissions by 
20% below 1988 emission levels. Metro-Dade developed a 
long-term CO, reduction strategy which includes various energy al- 
ternatives in electrical production/use, transportation, solid waste 
and land use. A significant part of the solution to reversing the pre- 
dicted climate change is using tools most readily available to local 
governments. Project objectives to reduce CO. emissions include 
the following tasks: (1) establish a baseline CO, emissions inven- 
tory; (2) apply the Total Emissions Modeling Integrated Systems 
model to analyze upstream emissions from the extraction, process- 
ing and transportation of primary fuels; (3) identify energy 
alternatives; (4) evaluate CO, reduction potential and cost- 
effectiveness of energy alternatives; and (5) complete a long term 
COz emission reduction plan. Results from this two year project in- 
clude an energy profile, a CO2 emissions inventory and a report on 
Dade County's strategy to reduce CO2 emissions. 


16523 (DOE/ER-0596T(11/93)) Atmospheric Sciences Pro- 
gram summaries of research in FY 1993. USDOE Office of 
Energy Research, Washington, DC (United States). Environmental 
Sciences Div. Nov 1993. 51p. Sponsored by USDOE, Washington, 
DC (United States). Order Number DE94003486. Source: OSTI; 
NTIS; GPO Dep. 

This document describes the activities and products of the Atmo- 
spheric Science Program of the Environmental Sciences Division, 
Office of Health and Environmental Research, Office of Energy Re- 
search, in FY 1993. Each description contains the project's title; 
three-year funding history; the contract period over which the 
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funding applies; the name(s) cf the principal investigator(s); the in- 
stitution(s) conducting the projects; and the project’s objectives, 
products, approach, and results to date. Project descriptions are 
categorized within the report according to program areas: atmo- 
spheric chemistry, atmospheric dynamics, and support operations. 
Within these categories, the descriptions are ordered alphabetically 
by principal investigator. Each program area is preceded by a brief 
text that defines the program area, states its goals and objectives, 
lists principal research questions, and identifies program managers. 
Appendixes provide the addresses and telephone numbers of the 
principal investigators and define the acronyms used. This docu- 
ment has been indexed to aid the reader in locating research 
topics, participants, and research institutions in the text and the 
project descriptions. Comprehensive subject, principal investigator, 
and institution indexes are provided at the end of the text for this 
purpose. The comprehensive subject index includes keywords from 
the introduction and chapter texts in addition to those from the 
project descriptions 


16524 (DOE/ER/60314—5) Research project on CO,-induced 
climate change: Progress report, March 1, 1993—February 28, 
1994. Cess, R.D.; Hameed, S. State Univ. of New York, Stony 
Brook, NY (United States). [1994]. 32p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-85ER60314. 
(CONF-940115-—25: 74. American Meteorological Society annual 
meeting, Nashville, TN (United States), 23-28 Jan 1994). Order 
Number DE94007604. Source: OSTI; NTIS; GPO Dep. 

This summary of current progress in the research project at 
SUNY Stony Brook on CO2-induced climate change is classified 
into three tasks corresponding to the task categories in the US 
DOE/PRC CAS cooperative project on climate change. Task 1, Is 
concerned with intercomparison of CO, related climatic warming in 
contemporary general circulation models. Task 2, aims at under- 
standing the natural variability in climatic data and comparing its 
significant features between observations and model simulations. 
Task 3, focuses on analysis of historical climate data developed at 
the Institute of Geography of the Chinese Academy of Sciences. A 
summary of current research for all tasks is presented in this pa- 
per. 


16525 
induced climatic change: Progress report, 1 December 
1992-30 June 1993. Wigley, T.M.L.; Jones, P.D. East Anglia 
Univ., Norwich (United Kingdom). Climatic Research Unit. 9 Jul 
1993. 26p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FGO02-86ER60397. Order Number 
DE94004636. Source: OSTI; NTIS; GPO Dep. 

The aims of the US Department of Energy’s Carbon Dioxide 
Research Program are to improve assessments of greenhouse- 
gas-induced climatic change and to define and reduce uncertainties 
through selected research. The main research areas covered by 
this proposal are (b), First Detection and (c) Supporting Data. The 
project will also include work under area (a), Modeling: specifically, 
analysis of climate forcing factors, the development and refinement 
of transient response climate models, and the use of instrumental 
data in validating General Circulating Models (GCMs). 


(DOE/ER/60397-T7) Detection of greenhouse-gas- 


16526 (DOE/ER/61010-T15) Development of a gas-to- 
particle conversion model for use in three-dimensional global 
sulfur budget studies: Final report, 1 August 1991-30 June 
1992. Kreidenweis, S.M. Colorado State Univ., Fort Collins, CO 
(United States). Aug 1993. 14p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FC03-90ER61010. Grant 
W/GEC 91-114. Order Number DE94002778. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A fully-parameterized model for the formation and growth of 
aerosols via gas-to-particle conversion has been developed and 
tested. A particularly significant contribution is a new method for 
the prediction of numbers of particles nucleated using information 
on the vapor source rate, relative humidity, and preexisting aerosol 
alone, thus eliminating the need to solve a system of coupled 
ODEs. Preliminary tests indicate substantial reduction in computa- 
tional costs, but it is recommended that the BIMODAM model be 
incorporated into a large-scale model of the sulfur cycle in order to 
more fully test its computational feasibility. 
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16527 (DOE/ER/61010-T22) Physical basis for climate 
change models. Goody, R.; Gerstell, M. Harvard Univ., Cam- 
bridge, MA (United States). Dept. of Applied Science. 18 Oct 1993. 
3p. Sponsored ty USDOE, Washington, DC (United States). DOE 
Contract FC03-90ER61010. Order Number DE94003827. Source: 
OSTI; NTIS; GPO Dep. 

The objectives for this research were two-fold: To identify means 
of using measurements of the outgoing radiation stream from earth 
to identify mechanisms of climate change; and to develop a flexible 
radiation code based upon the correlated-k method to enable rapid 
and accurate calculations of the outgoing radiation. The intended 
products are three papers and a radiation code. The three papers 
are to be on Entropy fluxes and the dissipation of the climate sys- 
tem, Radiation fingerprints of climate change, and A rapid 
correlated-k code. 


16528 (DOE/ER/61066-T2) Parameterization of convective 
clouds mesoscale convective systems, and _ convective- 
generated cirrus: Final report, September 15, 1990—October 
31, 1993. Cotton, W.R. Colorado State Univ., Fort Collins, CO 
(United States). 5 Nov 1993. 40p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG02-90ER61066. 
Order Number DE94003387. Source: OSTI; NTIS; GPO Dep. 

The overall goal of this research is to develop a scheme to 
parameterize diabatic heating, moisture/water substance, and mo- 
mentum transports, and precipitation from mesoscale convective 
systems (MCSs) for use in general circulation models (GCMs). Our 
approach is to perform explicit cloud-resolving simulations of MCSs 
in the spirit of the GEWEX Cloud Systems Study (GCSS), by using 
the Regional Atmospheric Modeling System (RAMS) developed at 
Colorado State University (CSU). We then perform statistical analy- 
ses (conditional sampling, ensemble-averages, trajectory analyses) 
of simulated MCSs to assist in fabricating a parameterization 
scheme, calibrating coefficients, and provide independent tests of 
the efficacy of the parameterization scheme. A cloud-resolving sim- 
ulation of ordinary cumulonimbi forced by sea breeze fronts has 
been completed. Analysis of this case and comparison with param- 
eterized convection simulations has resulted in a number of 
refinements in the scheme. Three three-dimensional, cloud- 
resolving simulations of MCSs have been completed. Statistical 
analyses of model-output data are being performed to assist in de- 
veloping a parameterization scheme of MCSs in general circulation 
models. 


16529 (DOE/ER/61066-T3) Development of a_ radiative 
cloud parameterization scheme of stratocumulus and stratus 
clouds which includes the impact of CCN on cloud albedo. 
Cotton, W.R. Colorado State Univ., Fort Collins, CO (United 
States). Dept. of Atmospheric Science. 18 Jan 1994. 15p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-90ER61066. Order Number DE94005476. Source: OSTI; 
NTIS; GPO Dep. 

The objective of this research is to develop a parameterization 
scheme that is able to dispose or predict changes in stratocumulus 
cloud cover, atmospheric boundary layer (ABL) stability, liquid wa- 
ter paths (LWPs), and cloud albedo due to changes in sea-surface 
temperatures, large scale vertical motion and wind shear, and 
cloud condensation nuclei (CCN). The motivation for developing 
such a parameterization scheme is that it is hypothesized that an- 
thropogenic sources of CCN can result in increased concentrations 
of cloud droplets. The higher concentrations of CCN result in 
higher concentrations of cloud droplets, thereby enhancing cloud 
albedo which in the absence of other effects will induce a climate 
forcing opposed to that associated with “Greenhouse” warming. As 
a result of the complicated interactions between cloud microstruc- 
ture, cloud macrostructure, and cloud radiative transfer, only a 
limited range of clouds are susceptible to changes in CCN concen- 
trations causing changes in cloud albedo. It is the intent of this 
research to determine the range of cloud types that are susceptible 
to albedo changes by anthropogenic CCN and incorporate that in- 
formation into a cloud parameterization scheme. 


16530 (DOE/ER/61071-3) An integrated cloud observation 
and modeling investigation in support of the ARM program: 
Annual technical progress report, [September 15, 1992- 
September 14, 1993]. Pennsylvania State Univ., University Park, 





PA (United States). 28 Jul 1993. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-90ER61071. 
Order Number DE94003160. Source: OSTI; NTIS; GPO Dep. 

This annual technical progress report, based on the same four 
divisions used in our original proposal, provides only a brief synop- 
sis of the research carried out dudng the past three years. We 
have also included a brief description of algorithms and computer 
programs that have been transferred to the ARM management. 
Such transfers of knowledge and technique are vital for the suc- 
cess of the ARM program. Various members of our research group 
participated in two major field programs: the First ISSCP Regional 
Experiment (FIRE) Cirrus Il Experiment held in November 1991, in 
Kansas, and the Atlantic Stratocumulus Transition Experiment (AS- 
TEX) held in the Azores in June 1992. Although our participation in 
these campaigns was funded primarily through other agencies, the 
data collected in these programs were essential for certain compo- 
nents of our research. The graphical user interface programs that 
were transferred to ARM were a direct outgrowth of these field ac- 
tivities as well. In addition, we collected a variety of data at Penn 
State using our 94 GHz radar, microwave radiometer, wind profil- 
ers, and other instruments. Again these data were acquired to 
meet the needs of our proposed research. 


16531 (DOE/ER/61075—-T2) A study of longwave radiation 
codes for climate studies: Validation with ARM observations 
and tests in general circulation models: Technical report, 15 
September 1990-25 April 1993. Ellingson, R.G.; Baer, F. Mary- 
land Univ., College Park, MD (United States). [1993]. 15p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG05-90ER61075. Order Number DE94005673. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report summarizes the activities of our group to meet our 
stated objectives. The report is divided into sections entitled: Radi- 
ation Model Testing Activities, General Circulation Model Testing 
Activities, Science Team Activities, and Publications, Presentations 
and Meetings. The section on Science Team Activities summarizes 
our participation with the science team to further advance the 
observation and modeling programs. Appendix A lists graduate stu- 
dents supported, and post-doctoral appointments during the 
project. Reports on the activities during each of the first two years 
are included as Appendix B. Significant progress has been made 
in: determining the ability of line-by-line radiation models to caicu- 
late the downward longwave flux at the surface; determining the 
uncertainties in calculated the downwelling radiance and flux at the 
surface associated with the use of different proposed profiling tech- 
niques; intercomparing clear-sky radiance and flux observations 
with calculations from radiation codes from different climate mod- 
els; determining the uncertainties associated with estimating N* 
from surface longwave flux observations; and determining the sen- 
sitivity of model calculations to different formulations of the effects 
of finite sized clouds. 


16532 (DOE/ER/61082-T2) Spatial and temporal patterns 
of biotic exchanges of CO, between the atmosphere and tropi- 
cal landscapes and their role in the global carbon balance: 
Progress report. Richards, J.F.; Flint, E.P. Duke Univ., Durham, 
NC (United States). [1993]. 5p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG05-90ER61082. Order 
Number DE94000711. Source: OSTI; NTIS; GPO Dep. 

Since mid-September we have been engaged in final revision of 
the data base for South and Southeast Asia. In October we revised 
our second chapter for the forthcoming volume Effects of Land Use 
Change on Atmospheric Carbon Dioxide Concentrations, edited by 
Virginia Dale. “Trends in Carbon Content of Vegetation in South 
and Southeast Asia Associated with Changes in Land Use’, in re- 
sponse to a second round of reviews. Both this chapter and “ 
Century of Land Use Change in South and Southeast Asia” (sub- 
mitted in revised form in July) are have been accepted and are 
now in the hands of the technical editor. our time series of land 
use data and carbon content estimates for live vegetation in 93 
zones comprising thirteen Asian nations at four dates was finalized 
in the course of manuscript revision. We sent machine-readable 
copies of the spreadsheets containing tabular data for Southeast 
Asia to CDIAC in October, and the following month delivered the 
South Asian data. At the same time, we sent these files to the 
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research groups of Sandra Brown and Charlie Hall, who have en- 
tered this information in their geographic information systems, and 
also to Skee Houghton. 


16533 (DOE/ER/61364—2) Use of cloud observations and 
mesoscale meteorology models to evaluate and improve cloud 
parameterizations: Technical progress report, 1 October 1992- 
30 September 1993. Walcek, C.J. State Univ. of New York, 
Albany, NY (United States). Atmospheric Sciences Research Cen- 
ter. 30 Sep 1993. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-92ER61364. Order Number 
DE94003610. Source: OSTI; NTIS; GPO Dep. 

This research program utilizes satellite and surface-derived cloud 
observations together with standard meteorological measurements 
to evaluate and improve our ability to accurately diagnose cloud 
coverage. Results of this research will be used to compliment 
existing or future parameterizations of cloud effects in general cir- 
culation models, since nearly all cloud parameterizations must 
specify a fractional area of cloud coverage when calculating radia- 
tive or dynamic cloud effects, and current parameterizations rely on 
rather crude cloud cover estimates. During the first phase of this 
research program, our goal is to evaluate and improve the meth- 
ods for calculating cloud cover within a mesoscale meteorology 
model. To accomplish this, a mesoscale meteorology model will be 
quantitatively evaluated using available cloud cover databases, in- 
cluding the US Air Force 3DNEPH and RTNEPH satellite-derived 
cloud fields, as well as CART data as they become available. Dur- 
ing the second phase of this research, the cloud cover data and 
improved parameterizations of cloud coverage developed during 
the first phase will be incorporated into a mesoscale meteorology 
model. Model forecasts which utilize the observed cloud coverage 
and depth should be improved relative to forecasts which crudely 
specify cloud properties. 


16534 (DOE/ER/61373—2) A precise passive narrow-beam 
filter infrared radiometer and its use with LIDAR in the ARM 
program: Progress report, 1 June 1992-31 May 1993. Platt, 
C.M.R. Commonwealth Scientific and Industrial Research Organi- 
zation, Mordialloc, VIC (Australia). Div. of Atmospheric Research. 
May 1993. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-92ER61373. Order Number 
DE94004167. Source: OSTI; NTIS; GPO Dep. 

The work done divides conveniently into two parts. First, the 
completion of the design and manufacture of the new narrow-beam 
radiometer, which occupied the period of July to December, 1992. 
The second part of the report concerns participation of the CSIRO 
Division of Atmospheric Research (DAR) Lidar/radiometer team in 
the ARM PROBE experiment at Kavieng, New Ireland, Papua New 
Guinea as part of the international TOGA COARE experiment. The 
DAR team participated for about one month from mid-January. The 
PROBE experiment allowed the new radiometer to be tested under 
field conditions, a test which was very successful, with very few 
teething problems. It is proposed during the rest of 1993 and dur- 
ing 1994 to make further tests with the radiometer and particularly 
to look at using a stirling cycle liquid nitrogen detector to obviate 
the need for supplies of liquid nitrogen. It is proposed further dur- 
ing 1994 to carry out a thorough analysis of the PROBE data and 
collaborate with other US PROBE participants in studying and in- 
terpreting the observations as a whole. Some further work with the 
new ARM radiometer will be done during the CSIRO SOCEX ex- 
periment. 


16535 (DOE/ER/69017-5) Diagnostic studies of climate 
variability: Annual report, December 1, 1992—-November 30, 
1993, Bradley, R.S. (Massachusetts Univ., Amherst, MA (United 
States)); Diaz, H.F. Massachusetts Univ., Amherst, MA (United 
States). [1993]. 7p. Sponsored by USDOE, Washington, DC 
(United States);National Oceanic and Atmospheric Administration, 
Washington, DC (United States). DOE Contract FG02-89ER69017. 
Order Number DE94003629. Source: OSTI; NTIS; GPO Dep. 
Research in 1992-93, the second year of the project, involved, 
inter alia, the following topics: continuation of studies of proxy cli- 
matic records to try to extend the record of large-scale climatic 
conditions back into previous centuries, and to determine if there 
are reliable regional analogs for larger scale climatic fluctuations; 
examination of indices of long-term climatic variability to determine 
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if climate has become more, or less, variable over time. This in- 
volves studies of both instrumental and proxy data sets for sites 
throughout the world; Continuation of studies of mid-winter polar 
boundary layer climate as a possible indicator of greenhouse gas- 
induced climate changes; documentation of the linkages between 
observed temperature and precipitation changes on regional space 
scales and changes in large-scale atmospheric circulation patterns; 
regridding of global temperature anomalies using an equidistant 
grid, optimal interpolation scheme, and stratification of data by ex- 
tent of urbanization at each station, then recomputation of regional 
and hemispheric temperature trends. Significant progress has been 
made in all of these areas. In the report, we summarize results of 
the work accomplished. 


16536 (DOE-HMIP-RR-93-063) Natural radionuclides in en- 
vironmental media: a review of natural levels of radioactivity 
and background radiation levels and an assessment of factors 
affecting these levels. Bradiey, E.J. (National Radiological Protec- 
tion Board, Chilton (United Kingdom)). Department of the 
Environment, London (United Kingdom). Her Majesty's Inspectorate 
of Pollution. 5 Aug 1993. 78p. (PECD—7-9-494.). Order Number 
DE94619165. Source: OSTI; NTIS (US Sales Only); INIS. 

A review of the literature has been carried out to assemble the 
information available on the levels of naturally-occurring radionu- 
clides in environmental media in the UK. Some data from other 
countries are included for comparison. The data are compiled on 
the basis of geographical origin into five main sectors: air; waters; 
vegetation; soils, rocks and sediments; and foodstuffs. A summary 
table is provided for each main section. (author). 


16537 (DOE/ID/13042-28) Radiological air monitoring and 
sample analysis research and development progress report: 
Calendar year, 1992. Idaho INEL Oversight Program, Boise, ID 
(United States). [1992]. 25p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG07-911D13042. Order Num- 
ber DE94008824. Source: OSTI; NTIS; INIS; GPO Dep. 
Sponsored by a Department Of Energy (DOE) research and de- 
velopment grant, the State of Idaho INEL Oversight Program (OP) 
personnel designed an independent air monitoring system that pro- 
vides detection of the presence of priority airborne contaminants 
potentially migrating beyond INEL boundaries. Initial locations for 
off-site ambient air monitoring stations were chosen in consultation 
with: DOE and NOAA reports; Mesodif modeling; review of the rel- 
evant literature; and communication with private contractors and 
experts in pertinent fields. Idaho State University (ISU) has initiated 
an Environmental Monitoring Program (EMP). The EMP provides 
an independent monitoring function as well as a training ground for 
students. Students learn research techniques dedicated to environ- 
mental studies and learn analytical skills and rules of compliance 
related to monitoring. ISU-EMP assisted OP in specific aspects of 
identifying optimum permanent monitoring station locations, and in 
selecting appropriate sample collection equipment for each station. 
The authorization to establish, prepare and install sampling devices 
on selected sites was obtained by OP personnel in conjunction 
with ISU-EMP personnel. All samples described in this program are 
collected by OP or ISU-EMP personnel and returned to the ISU for 
analysis. This report represents the summary of results of those 


samples collected and analyzed for radioactivity during the year of 
1992. 


16538 (DOE/OR/22082-1) Volcanic gas emissions and their 
effect on ambient air character. Sutton, A.J. (Geological Survey, 
Menlo Park, CA (United States)); Elias, T. Geological Survey, 
Menlo Park, CA (United States). [1994]. 26p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract Al05- 
930R22089. (USGS-OFR-93-551-E). Order Number DE94005675. 
Source: OSTI; NTIS; GPO Dep. 

This bibliography was assembled to service an agreement be- 
tween Department of Energy and the USGS to provide a body of 
references and useful annotations for understanding background 
gas emissions from Kilauea volcano. The current East Rift Zone 
(ERZ) eruption of Kilauea releases as much as 500,000 metric 
tonnes of SO, annually, along with lesser amounts of other chemi- 
cally and radiatively active species including H2S, HCl, and HF. 
Primary degassing locations on Kilauea are located in the summit 
caldera and along the middle ERZ. The effects of these emissions 
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on ambient air character are a complex function of chemical reac- 
tivity, source geometry and effusivity, and local meteorology. 
Because of this complexity, we organized the bibliography into 
three main sections: (1) characterizing gases as they leave the ed- 
ifice; (2) characterizing gases and chemical reaction products away 
from degassing sources; and (3) Hawaii Island meteorology. 


16539 (ECN-RX-93-115) Influence of anthropogenic 
aerosol on solar radiation in Europe. Ten Brink, H.M. Nether- 
lands Energy Research Foundation (ECN), Petten (Netherlands). 
Dec 1993. 6p. Order Number DE94753899. Source: OSTI; NTIS; 
Available from the library of the Netherlands Energy Research 
Foundation (ECN), P.O. Box 1, 1755 ZG Petten (Netherlands). 

This text is submitted for publication in the proceedings of the 
74th annual meeting of the American Meteorological Society, 23-28 
January 1994, Nashville, TN (US). 

Backscatter of solar radiation by aerosoi and the cooling thus 
induced, is the single largest uncertainty factor in assessing the cli- 
mate effect of the greenhouse gases. The dominant reason for the 
uncertainty in the aerosol effect is its local nature. Therefore it is 
only via localized efforts that estimates can be improved. It is the 
aim of the present study to better assess the amount of solar 
radiation intercepted by aerosol, especially that of aerosol of an- 
thropogenic origin in Europe. The assessment is realized along 
three interconnected approaches. First, empirical factors stemming 
from measurements in the US and used in the present estimates 
of the reflection of solar radiation by anthropogenic aerosol are 
checked for their validity in the European domain. Secondly, histor- 
ical data on solar flux in Europe are related to the historic trend in 
aerosol loading. Finally, a sophisticated aerosol and cloud (radia- 
tion) module is developed for incorporation in a climate model. The 
radiation module uses aerosol characteristics as measured in the 
field and is validated via solar radiation measurements. The con- 
certed investigation started in January 1993. The data obtained in 
the first phase of the study formed the basis for the definite detailed 
approach and will therefore be reported in this text. 1 fig., 9 refs. 


16540 (FASAC-TAR-94005182) Climate research in the 
former Soviet Union: FASAC: Foreign Applied Sciences As- 
sessment Center technical assessment report. Ellingson, R.G.; 
Baer, F.; Ellsaesser, H.W.; Harshvardhan; Hoffert, M.I.; Randall, 
D.A. Science Applications International Corp., McLean, VA (United 
States). Sep 1993. 200p. Source: OSTI; Science Applications In- 
ternational Corporation, 1710 Goodridge Dr., P.O. Box 1303, 
McLean, VA 22102. 

This report assesses the state of the art in several areas of cli- 
mate research in the former Soviet Union. This assessment was 
performed by a group of six internationally recognized US experts 
in related fields. The areas chosen for review are: large-scale cir- 
culation processes in the atmosphere and oceans; atmospheric 
radiative processes; cloud formation processes; climate effects of 
natural atmospheric disturbances; and the carbon cycle, paleocli- 
mates, and general circulation model validation. The study found 
an active research community in each of the above areas. Overall, 
the quality of climate research in the former Soviet Union is mixed, 
although the best Soviet work is as good as the best correspond- 
ing work in the West. The best Soviet efforts have principally been 
in theoretical studies or data analysis. However, an apparent lack 
of access to modern computing facilities has severely hampered 
the Soviet research. Most of the issues considered in the Soviet 
literature are Known, and have been discussed in the Western liter- 
ature, although some extraordinary research in paleoclimatology 
was noted. Little unusual and exceptionally creative material was 
found in the other areas during the study period (1985 through 
1992). Scientists in the former Soviet Union have closely followed 
the Western literature and technology. Given their strengths in the- 
oretical and analytical methods, as well as their possession of 
simplified versions of detailed computer models being used in the 
West, researchers in the former Soviet Union have the potential to 
make significant contributions if supercomputers, workstations, and 
software become available. However, given the current state of the 
economy in the former Soviet Union, it is not clear that the com- 
puter gap will be bridged in the foreseeable future. 





16541 (GEH-14805) Summary report on measurement and 
control of radioactive particulate contamination for Engineer- 
ing Division, Atomic Energy Commission. Hatch, T.F. (Industrial 
Hygiene Foundation of America, Inc., (United States). Pittsburgh, 
PA). General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. [1949]. 23p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE94007877. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

The purpose of this report is to review the characteristics of par- 
ticulate contamination which set it apart from the other phases of 
the radiation control program and make it necessary to apply to it 
different concepts, analytical procedures, and control measures. 
The program is treated as one in the appraisal and control of dusts 
and fumes. The fact that the material is radioactive introduces cer- 
tain new details, but this does not make the problem basically 
different from others in the field of industrial dust control. 


16542 (GKSS-93/E/44) The impact of ERS-1 altimeter on 
the wave analysis and forecast. Guenther, H. (GKSS- 
Forschungszentrum Geesthacht GmbH, Geesthacht-Tesperhude 
(Germany). Inst. fuer Physik); Lionello, P.; Hansen, B. GKSS- 
Forschungszentrum Geesthacht GmbH, Geesthacht-Tesperhude 
(Germany). 1993. 56p. Order Number DE94756212. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The assimilation procedure has been applied to the ERS-1 al- 
timeter data during February and March 1992. Each day a WAM 
wave model run consisting of an 1-day analysis and a 5-days fore- 
cast has been carried out. The data have been continuously 
assimilated in the model during the analysis period. Reference runs 
without assimilation, have been performed in parallel. The compan- 
son between the analysis with and without ERS-1 altimeter data 
shows the impact of the satellite data. The effect of the ERS-1 pas- 
sages on the SWH (Significant Wave Height) fields and time series, 
which are also compared against buoy data, is investigated. The 
ERS-1 data do not substantially modify the average model SWH 
but they affect the single values. For moderate SWH (< 4 meters) 
the assimilation successfully improves the agreement of model 
analysis and buoy data. For higher SWH values both the model 
and the altimeter are low with respect to the buoys. Therefore the 
assimilation does not compensate the discrepancies between 
model and buoys, indicating that altimeter data underestimate high 
sea states. This conclusion is also supported by a direct buoy - al- 
timeter comparison. The comparison between the forecasts of the 
reference and assimilation runs shows a clear persistence of the 
assimilated information, improving the prediction skill. The persis- 
tence is conditioned by the presence of windsea or swell. The 
assimilation is very effective over large swell areas around the 
Equator, where the SWH has moderate values. At higher and lower 
latitudes the effect of the assimilation persists for a shorter time be- 
cause waves are continuously developed under the action of the 
wind. The benefits of the assimilation on the forecast are evident in 
the comparison against the ERS-1 data. (orig.). 32 figs., 4 tabs. 


16543 (GKSS—93/E/53) Investigation and evaluation of air- 
borne pollution in the framework of PARCOM (North Sea) and 
HELCOM (Baltic Sea) - subproject: Measurements of trace 
metals. Schneider, B. GKSS-Forschungszentrum Geesthacht 
GmbH, Geesthacht-Tesperhude (Germany). Inst. fuer Physik. 1993. 
40p. (in German). Sponsored by Bundesministerium fuer 
Umwelt, Naturschutz und Reaktorsicherheit, Bonn (Ger- 
many);Umweltbundesamt, Berlin (Germany). Contract UFOPLAN 
104 02 583. Order Number DE94760723. Source: OSTI; NTIS (US 
Sales Only); INIS. 

On the basis of measurements of the deposition and concentra- 
tions of atmospheric trace metals the annual input of some 
selected elements (Pb, Zn, Cd, Ni, V) into the North Sea and the 
Baltic Sea was estimated. For the Baltic Sea, deposition measure- 
ments with a buoy system in the Kiel Bight and data from the 
EGAP(HELCOM)-monitoring network were used. Data from the 
measurement stations were extrapolated to related sub-basins ac- 
cording to the deposition fields obtained from model calculations 
(EMEP). For the North Sea, a mean atmospheric trace metal distri- 
bution was determined from numerous measurements at a coastal 
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site and over the central North Sea and the annual input was cal- 
culated by multiplication with corresponding deposition velocities 
and scavenging ratios. A comparison of the deposition data based 
on measurements with those from model caiculations show good 
agreement in the case of Pb in the Baltic Sea as well as in the 
North Sea. However, for Zn and Cd large discrepancies are 
observed. Additionally, deposition processes were studied. Scav- 
enging ratios were determined and dry deposition velocities were 
estimated by the use of a new method for high time resolution 
measurements of atmospheric trace metal concentrations (im- 
pactor/TXRF). (orig.). 9 figs., 14 tabs. 


16544 (GSF-31/93, pp. 15-28) An overview of LfU measur- 
ing grids in Bavaria. Wunderlich, O. (Bayerisches Landesamt fuer 
Umweltschutz, Muenchen (Germany)). GSF - Forschungszentrum 
fuer Umwelt und Gesundheit GmbH, Neuherberg (Germany). 
Projektgruppe Bayern zur Erforschung der Wirkung von 
Umweltschadstoffen (PBWU). Aug 1993. 251p. (in German). Spon- 
sored by Bayerisches Staatsministerium fuer Landesentwicklung 
und Umweltfragen, Muenchen (Germany). (CONF-9302172-: 1. 
Status seminar of PBWU on air pollutants and human health re- 
search unit, Neuherberg (Germany), 25-26 Feb 1993). In 1st 
PBWU status seminar on research in the field of ‘air pollution and 
human health’: Proceedings. Order Number DE94758547. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The Bavarian state agency for environmental protection (LfU) 
makes use of continuous, discontinuous, physics-based and biolog- 
ical measuring techniques for the measurement of air pollution in 
Bavaria. The most comprehensive contibution is from the ‘air hy- 
giene monitoring system of Bavaria (LUeB)’, which has been in 
operation since 1974. This is a continuously operated, computer- 
aided measuring grid with, at present, 71 measuring stations in all 
parts of the State. The continuous pollutant measurements are 
complemented by the measurement of spot samples collected by 
six mobile measuring stations. Dissemination of the air pollution 
measuring results is by videotext and view data systems as well as 
in the form of weekly, montly, yearly, and special reports. The grids 
for measuring the effect of nuisances on ecological systems so far 
have mainly made use of spruce needle samples for the determi- 
nation of sulfur content and moss samples for the determination of 
heavy metals and nitrogen. Furthermore, biological indicators have 
been under test in 28 sites in Munich since 1991. These methods 
are being used in 1993 at four permanent observation stations in 
Bavaria. (orig.) 


16545 (GSF-31/93, pp. 29-55) Sampling and identification 
of gaseous and particle bounded air pollutants. Kettrup, A. 
(GSF-Institut fuer Oekologische Chemie, Neuherberg (Germany)). 
GSF - Forschungszentrum fuer Umwelt und Gesundheit GmbH, 
Neuherberg (Germany). Projektgruppe Bayern zur Erforschung der 
Wirkung von Umweltschadstoffen (PBWU). Aug 1993. 25ip. (in 
German). Sponsored by Bayerisches Staatsministerium fuer Lan- 
desentwicklung und Umweltfragen, Muenchen (Germany). 
(CONF-9302172-: 1. status seminar of PBWU on air pollutants 
and human health research unit, Neuherberg (Germany), 25-26 
Feb 1993). In 1st PBWU status seminar on research in the field of 
‘air pollution and human health’: Proceedings. Order Number 
DE94758547. Source: OSTI; NTIS (US Sales Only); INIS. 

Air pollutants are gaseous, components of aerosols or particle 
bounded. Sampling, sample preparation, identification and quantifi- 
cation of compounds depend from kind and chemical composition 
of the air pollutants. Quality assurance of analytical data must be 
guaranted. (orig.) 


16546 (GSF-31/93, pp. 57-73) Measurement of photo- 
oxidizing agents and their precursors of relevance to man and 
the biometeorology in an urban agglomeration area. Fabian, P. 
(Lehrstuhl fuer Bioklimatologie und Immissionsforschung der 
Ludwig-Maximilians-Universitaet Muenchen, Freising (Germany)); 
Jakobi, G.; Haustein, C. GSF - Forschungszentrum fuer Umwelt 
und Gesundheit GmbH, Neuherberg (Germany). Projektgruppe 
Bayern zur Erforschung der Wirkung von Umweltschadstoffen 
(PBWU). Aug 1993. 251p. (In German). Sponsored by Bayerisches 
Staatsministerium fuer Landesentwicklung und Umweltfragen, 
Muenchen (Germany). (CONF-9302172-: 1. status seminar of 


ERA Vol. 19, No. 6 363 





54 ENVIRONMENTAL SCIENCES 
5401 Environmental Sciences, Atmospheric 


PBWU on air pollutants and human health research unit, Neuher- 
berg (Germany), 25-26 Feb 1993). In 1st PBWU status seminar on 
research in the field of ‘air pollution and human health’: Proceed- 
ings. Order Number DE94758547. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Photochemical Smog and the formation of ozone, aldehydes and 
PAN occur when oxides of nitrogen, carbon monoxide and hydro- 
carbons are exposed to intense solar radiation. The precursors 
mostly originate from automobile exhaust, and thus their distribution 
depends on traffic pattern. Since oxides of nitrogen are predomi- 
nantly emitted as nitric oxide (NO) which rapidly reacts with ozone, 
highest ozone concentrations are built up further downstream of 
the sources. During the first phase of the project, numerous photo- 
smog episodes occurred, which could be observed by monitoring 
the relevant constituents in downtown Munich, the Erdinger Moos, 
the Ebersberg forest and the surroundings of Berchtesgaden. Mix- 
ing rations of ozone and PAN were found to range up to 120 ppb 
and 3 ppb, respectively. Typical variation patterns are discussed. 
The annual variation of ozone and the superimposed short-term 
fluctuations show a synchronous pattern throughout the area, for 
all stations in operation. The absolute values of ozone, however, 
increase from the city center rich in NO, towards the more remote 
surrounding forests, by up to about 20 percent. (orig.) 


16547 (GSF-31/93, pp. 83-90) Measurement of the stress 
affecting drivers and passengers induced by dust and vehicle 
exhausts of metropolitan traffic. Roemmelt, H. (inst. und Polik- 
linik fuer Arbeitsmedizin der Univ. Muenchen (Germany)); Hoeppe, 
P.; Praml, G.; Schierl, R.; Zielinsky, M. GSF - Forschungszentrum 
fuer Umwelt und Gesundheit GmbH, Neuherberg (Germany). 
Projektgruppe Bayern zur Erforschung der Wirkung von 
Umweltschadstoffen (PBWU). Aug 1993. 251p. (In German). Spon- 
sored by Bayerisches Staatsministerium fuer Landesentwicklung 
und Umweitfragen, Muenchen (Germany). (CONF-9302172-: 1. 
status seminar of PBWU on air pollutants and human health re- 
search unit, Neuherberg (Germany), 25-26 Feb 1993). In 1st 
PBWU status seminar on research in the field of ‘air pollution and 
human heaith’: Proceedings. Order Number DE94758547. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The metropolitan traffic stresses in like manner the bus driver 
and the passenger by raised concentrations of traffic emissions. 
We will determine quantitatively the concentrations of dust, dust 
adsorbed elements (lead, platinum, PAH's), anorganic noxious 
gases (carbon monoxide, nitrogen dioxide, sulfur dioxide) and the 
organic poisonous gases ( a.o. benzene, toluene, xylenes) in their 
distribution in place and time in buses and trams. (orig.) 


16548 (INIS-mf-13804, pp. 152-155) Comparison of disper- 
sion characteristics as a result of radioactive release to the 
atmosphere, determined by the models of the computer codes 
CRAC2 and CRAC2MOD. Mateeva, M. (Byigarska Akademiya na 
Naukite, Sofia (Bulgaria). Inst. za Yadrena Izsledvaniya i Yadrena 
Energetika). Committee on the Use of Atomic Energy for Peaceful 
Purposes, Sofia (Bulgaria). 1993. 248p. (in Bulgarian). (CONF- 
9304245-—: Seminar on mathematical models in nuclear safety and 
radiation protection, Sofia (Bulgaria), 7-8 Apr 1993). In Mathemati- 
cal modeis in nuclear safety and radiation protection: Collection of 
papers. Order Number DE94622182. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A comparative study of dispersion characteristics as a result of 
radioactive release to the atmosphere, determined by two models, 
is presented. The atmospheric dispersion models in CRAC2 and 
CRAC2MOD are based on the widely used standard Gaussian 
plume formulation. In CRAC2 the Gaussian distribution is replaced 
by Top-Hat Cross Plume Concentration. The basic difference be- 
tween these two models is in the method of calculation of the final 
plume height. In CRAC2 the calculation of buoyant plume rise is 
made using the updated methods summarized by Briggs. The 
center line plume rise at the midpoint of each spatial interval is de- 
termined by linear interpolation of the height between the origin 
and x and between x and 5x. Generally, the final plume height is 
reached within about 1 km. The distance x is found out experimen- 
tally. In CRAC2MOD the final plume height is determined in every 
spatial interval at the point, which is the center of weight, where 
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the concentration is maximal. On the average, however, the mod- 
els agree fairly well. 5 figs., 4 refs. (author). 


16549 (INIS-mf-—13804, pp. 191-200) Non-stationary one- 
dimensional numerical model for forecasting of the field of 
wind and temperature in the boundary level of the atmos- 
phere. Atanasov, D. Committee on the Use of Atomic Energy for 
Peaceful Purposes, Sofia (Bulgaria). 1993. 248p. (In Bulgarian). 
(CONF-9304245—: Seminar on mathematical models in nuclear 
safety and radiation protection, Sofia (Bulgaria), 7-8 Apr 1993). In 
Mathematical models in nuclear safety and radiation protection: 
Collection of papers. Order Number DE94622182. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The efforts of the National Institute of Meteorology and Hydrol- 
ogy at the Bulgarian Academy of Sciences for contributing to the 
problems of contamination monitoring are summarized. For de- 
scription of contaminant distribution the numerical and synoptical 
forecasts have to be localized for a smaller specific region and re- 
quire one-dimensional numerical models of the Planetary Boundary 
Layer (PBL) of the atmosphere. These models are related to one 
point of the earth surface unlike the three-dimensional models of 
PBL. Thanks to this the one-dimensional models can be solved 
even on PC. It is supposed that the area to be modelled is hori- 
zontally homogenous, so all values depend on time and the 
vertical coordinate. A flow-chart of such numerical model - non- 
stationary, with modern description of turbulence and modern 
software structure - is presented. The models consist of equations 
for solar radiation, thermal radiation, air temperature, humidity, wa- 
teriness and phase transitions, parametrization of the turbulence 
and soil temperature. The system of equations is non-linear and is 
solved by approximations plus iterations of the specific equations - 
numerical models of PBL. Some results of Lobotski’s models and 
its Bulgarian modification are given. 4 figs. (B.N.). 


16550 (INIS-mf-13811, pp. 169) The measurement of low 
concentrations of Kr-85 in atmospheric air samples. Wilhel- 
mova, L. (Czech Academy of Sciences, Prague (Czech Republic). 
Institute of Radiation Dosimetry); Tomasek, M.; Stukheil, K. J.M. 
Marci Spectroscopic Society, Prague (Czech Republic); Vysoka 
Skola Zemedelska, Prague (Czech Republic); International Atomic 
Energy Agency, Vienna (Austria); Commission of the European 
Communities, Ispra (Italy). Environment Inst.; Czech Ecological 
Inst., Prague (Czech Republic); Academy of Sciences of Czech 
Republic, Brno (Czech Republic). Inst. of Analytical Chemistry; 
Czech Hydrometeorological Inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikalni Ustav. 31 Jan 
1994. (CONF-930954-: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. KRYPTON 85/air; AIR; LOW LEVEL 
COUNTING; RADIONUCLIDE MIGRATION; SCINTILLATION 
COUNTING; TIME DEPENDENCE 


16551 (INIS-mf—-14194) Practical applications of the routine 
measuring program: Exchange of experience by the adminis- 
trative Federal authorities subject to Paragraph 11, and the 
Land-operated measuring points subject to Paragraph 3 Pre- 
ventive Radiation Protection Act (StrVG). Busi, G. (comp.) 
(Bundesgesundheitsamt, Neuherberg (Germany). Inst. fuer 
Strahlenhygiene); Dehos, R. (comp.); Erl, S. (comp.). Bundesge- 
sundheitsamt, Neuherberg (Germany). Inst. fuer Strahlenhygiene; 
Bundesministerium fuer Umwelt, Naturschutz und Reaktorsicher- 
heit, Bonn (Germany). 1989. 238p. (in German). (CONF-8904448-: 
1. special colloquium on the integrated measuring and information 
system (IMIS) for environmental radioactivity monitoring - practical 
applications of the routine measuring program, Neuherberg (Ger- 
many), 18-2 Apr 1989). Order Number DE94758997. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The colloquium participants were primarily concerned with 
discussing the tasks defined by Paragraph 3 of the Preventive Ra- 
diation Protection Act (StrVG). There are 23 papers in the 
proceedings focussing on the various tasks and their practical as- 
pects, such as sampling, sample preparation, measurement and 





measuring techniques, data evaluation, and reporting and docu- 
mentation. (HP) 


16552 (INIS-mf-14199, pp. 158-165) Comparative assess- 
ment of radiation doses to the population derived from 
different models referring to a multi-source nuclear installa- 
tion. Heinemann, K. (Forschungszentrum Juelich GmbH 
(Germany). Abt. fuer Sicherheit und Strahlenschutz). Bundesminis- 
terium fuer Umwelt, Naturschutz und Reaktorsicherheit, Bonn 
(Germany); Bundesgesundheitsamt, Berlin (Germany). Inst. fuer 
Wasser-, Boden- und Lufthygiene. 1991. 461p. (In German). 
(CONF-9010555—: Experts meeting on environmental radioactivity 
monitoring: Technical and organisational means for an optimised 
measurement of ambient radioactivity in the environment of nuclear 
facilities, Berlin (Germany), 24-26 Oct 1990). In Eighth experts 
meeting on environmental radioactivity monitoring: Technical and 
organisational means for an optimised measurement of ambient ra- 
dioactivity in the environment of nuclear facilities: Proceedings. 
Order Number DE94761132. Source: OSTI; NTIS (US Sales Only); 
INIS. 

For an evaluation of radioactivity emissions from nuclear facili- 
ties, the radiation exposure of the ICRP critical group at the most 
unfavorable site is calculated as an annual accumulated dose for 
each calender year and is compared with the dose limits of para- 
graph 45 of the Radiation Protection Ordinance. The computation 
of the dose values from time-integrated ground-level concentrations 
is clearly defined in the AVV. There are different methods available 
for determining the time-integrated concentrations for a past calen- 
der year. The results of the methods are discussed for the 
example of radioactive discharges with exhaust air from the Juelich 
research center in 1989. (orig/DG) 


16553 (INIS-mf—-14199, pp. 166-174) Computation of the 
passive transport of pollutants using a Lagrange dispersion 
model. Schorling, M. (industrieanlagen Betriebsgesellschaft 
(IABG), Ottobrunn (Germany)). Bundesministerium fuer Umwelt, 
Naturschutz und Reaktorsicherheit, Bonn (Germany); Bundesge- 
sundheitsamt, Berlin (Germany). Inst. fuer Wasser-, Boden- und 
Lufthygiene. 1991. 461p. (In German). (CONF-9010555—: Experts 
meeting on environmental radioactivity monitoring: Technical and 
organisational means for an optimised measurement of ambient ra- 
dioactivity in the environment of nuclear facilities, Berlin (Germany), 
24-26 Oct 1990). In Eighth experts meeting on environmental ra- 
dioactivity monitoring: Technical and organisational means for an 
optimised measurement of ambient radioactivity in the environment 
of nuclear facilities: Proceedings. Order Number DE94761132. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This paper discusses the computation of the passive transport of 
air pollutants with a Lagrange dispersion model, results of the 
model validation and the input data required for computation. The 
parametrisation of individual input quantities is explained. The com- 
putation of concentration distribution is done with the aid of the 
terrain database for Germany. With suitable software, direct access 
is possible to this database. A validated constant-mass, diagnostic 
wind field model which yields a good simulation of the wind field at 
small CPU times is used for computation of a 3-D wind field. (orig/ 
DG) 


16554 (INIS-mf—14199, pp. 175-181) Parametrisation of the 
turbulent diffusion in atmospheric dispersion models - integra- 
tion of new results into advanced models. Massmeyer, K. 
(Geselischaft fuer Reaktorsicherheit mbH, Koeln (Germany)); 
Martens, R. Bundesministerium fuer Umwelt, Naturschutz und 
Reaktorsicherheit, Bonn (Germany); Bundesgesundheitsamt, Berlin 
(Germany). Inst. fuer Wasser-, Boden- und Lufthygiene. 1991. 
461p. (in German). (CONF-9010555—: Experts meeting on environ- 
mental radioactivity monitoring: Technical and organisational 
means for an optimised measurement of ambient radioactivity in 
the environment of nuclear facilities, Berlin (Germany), 24-26 Oct 
1990). In Eighth experts meeting on environmental radioactivity 
monitoring: Technical and organisational means for an optimised 
measurement of ambient radioactivity in the environment of nuclear 
facilities: Proceedings. Order Number DE94761132. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The atmospheric turbulence created by ground layer interactions 
is an essential, characteristic feature of the boundary layer flow, 
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which in turn essentially determines the pollutant dispersion in the 
atmosphere. This means that different characteristics of the ground 
(e.g. roughness, thermal conductivity) lead to different vertical tur- 
bulent structures in the case of otherwise identical boundary 
conditions in the mixing layer. (orig/DG) 


16555 (INIS-mf-14199, pp. 233-240) PARK, a program sys- 
tem for assessment of radiological consequences. Jacob, P. 
(GSF, Inst. fuer Strahlenschutz, Neuherberg (Germany)); Proehl, 
G. Bundesministerium fuer Umwelt, Naturschutz und Reaktor- 
sicherheit, Bonn (Germany); Bundesgesundheitsamt, Berlin 
(Germany). Inst. fuer Wasser-, Boden- und Lufthygiene. 1991. 
46ip. (In German). (CONF-9010555—: Experts meeting on environ- 
mental radioactivity monitoring: Technical and organisational 
means for an optimised measurement of ambient radioactivity in 
the environment of nuclear facilities, Berlin (Germany), 24-26 Oct 
1990). In Eighth experts meeting on environmental radioactivity 
monitoring: Technical and organisational means for an optimised 
measurement of ambient radioactivity in the environment of nuclear 
facilities: Proceedings. Order Number DE94761132. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Within the framework of the integrated measuring and informa- 
tion system (IMIS) for ambient radioactivity monitoring, a program 
system named PARK processes the measuring data for assessing 
the radiological consequences of environmental contaminations on 
the one hand, and precautionary measures on the other hand. 
Prognostic dispersion calculations of the DWD (German Weather 
Service) are also used for radiological prognoses. The radiological 
analyses can be improved continuously through input of further 
data, e.g. by means of in situ gamma-spectroscopy, environmental 
measurements with daily measuring intervals, data on plant and 
food contaminations on farms near the DWD stations and data on 


food contaminations which are representative of the individual rural 
districts. (orig.) 


16556 (INIS-mf-14199, pp. 397-405) Radiation exposure in 
the environs of nuclear facilities. Kioes, H. Bundesministerium 
fuer Umwelt, Naturschutz und Reaktorsicherheit, Bonn (Germany); 
Bundesgesundheitsamt, Berlin (Germany). Inst. fuer Wasser-, 
Boden- und Lufthygiene. 1991. 46ip. (In German). (CONF- 
9010555-: Experts meeting on environmental radioactivity 
monitoring: Technical and organisational means for an optimised 
measurement of ambient radioactivity in the environment of nuclear 
facilities, Berlin (Germany), 24-26 Oct 1990). In Eighth experts 
meeting on environmental radioactivity monitoring: Technical and 
organisational means for an optimised measurement of ambient ra- 
dioactivity in the environment of nuclear facilities: Proceedings. 
Order Number DE94761132. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The assessments of the radiation dose covering all theoretically 
possible pathways, even including an unrestricted utilization of in- 
undation areas and flushing field areas, showed no higher dose 
values than the already known population dose, which was pub- 
lished by the Bundesamt fuer Strahlenschutz for the years 1988 
and 1989 as an estimated average dose commitment due to the 
Chernobyl fallout: 35 to 50 mSv per annum. That was to be ex- 
pected since plutonium is hardly taken up via the piant roots. One 
conceivable pathway being a direct uptake of sediments by playing 
children eg., or by hobby fishers who are fishing in the Juelich area 


of the Rur, this very theoretical pathway was also considered. 
(orig/DG) 


16557 (IVL-B—-1130) Emission and uptake of greenhouse 
gases in Swedish forestry: An estimation of the greenhouse 
effect contribution from the forest industry. Cooper, D.; Zetter- 
berg, L. Swedish Environmental Research Inst., Goeteborg 
(Sweden). Feb 1994. 46p. (in Swedish). Order Number 
DE94756503. Source: OSTI; NTIS. 

Reported are emission and uptake of the greenhouse gases 
COs, N2O and CH, for the swedish forest industry. The contribu- 
tion to the greenhouse effect is calculated from these figures. At 
present, the forest industry accounts for a net uptake of green- 
house gases corresponding to 20 Mtonnes CO>-equivalents/year 
when the cumulated effect of CO2, N2O and CH, are taken into 
consideration. This net uptake is due to an increasing forest bio- 
mass. However, when equilibrium is reached, N2O and fossile CO, 
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emissions will be of an increased importance for the total contribu- 
tion to the greenhouse effect. 36 refs, 5 figs, 20 tabs 


16558 (IVL-B-1133) Air pollution in northern Sweden: De- 
position and effect Oct 1992 - Sep 1993. Haligren Larsson, E.; 
Westling, O. Swedish Environmental Research Inst., Lammbhult 
(Sweden). IVL-Aneboda. Mar 1994. 74p. (in Swedish). Order Num- 
ber DE94756493. Source: OSTI; NTIS. 

The purpose of the monitoring programme is to quantify sulphur 
and nitrogen deposition to forests, and to illustrate possible acidifi- 
cation of the soil. The deposition is investigated by precipitation 
studies in open field areas and by throughfall studies in forest 
stands . Soilwater chemistry is examined in the forest stands and 
used as indicator of soil condition. Most locations were established 
during 1992 and this report concerns the hydrological year from 
October 1992 through September 1993 for 17 locations in the four 
most northern counties of Sweden. Monitoring has shown a gradi- 
ent from coastal to inland locations. The lowest pH and highest 
deposition of sulphur and nitrogen have been registered in coastal 
areas. Precipitation from coastal locations has an average pH 
between 4.5 and 4.8. Corresponding values for inland locations av- 
eraged 4.8-5.0. Sulphur deposition at coastal locations amounted 
3-5 kg per hectare. This exceeds the critical load of sulphur for this 
area: 2.5 kg sulphur per hectare and year. Deposition of nitrogen 
showed higher amounts in open field areas than in throughfall, due 
to considerable biosorption of nitrogen in the tree canopies. The 
largest nitrogen deposition was found around Umeaa, where open 
field measurements showed 5 kg nitrogen deposited per hectare 
and year. At this station, as well as at four locations in the county 
of Vaesternorrland, deposition of nitrogen exceeded the critical load 
of nitrogen: 3 kg nitrogen per hectare and year. Soilwater studies 
confirmed results from last year with the regions lowest pH-values 
(4.6-4.7) and highest aluminium concentrations in soilwater from 
the two coastal sites nearby Umeaa and Luleaa. The ratio between 
base cations and aluminium in soilwater is used as indicator of soil 
acidification status, and potential risk of harmful effects of alu- 
minium towards roots. The lowest ratios (greatest ecological risk) 
were found in soilwater from nearby Umeaa and Luleaa. 7 refs, 49 
figs, 5 tabs 


16559 (KFK-5209) PROMISE: A preliminary study of a sci- 
entific information system for MIPAS satellite experiment. 
Kapetanios, E. Kernforschungszentrum Karlsruhe GmbH (Ger- 
many). Inst. fuer Angewandte Informatik. Aug 1993. 82p. Order 
Number DE94756430. Source: OSTI; NTIS (US Sales Only); INIS. 

A scientific information system for MIPAS satellite experiment will 
be presented according to its main hardware and software configu- 
ration. It will be considered as a MIPAS data processing and 
archiving node of the ground segment of the planned satellite mis- 
sion for the remote sensing of atmospheric parameters, as well as 
an information system supporting the researchers in their scientific 
environment. in this preliminary study, the methodology of a more 
detailed system design has also been specified. The system con- 
sists of two logical components, an operational database for the 
generation, storage and management of vast amounts of MIPAS 
data received from the satellite, and the research and development 
database, which must be interfaced to the operational one, provid- 
ing a more abstract and user-friendly interface for the scientific 
community enabling experimentation and the extraction of the infor- 
mation needed. (orig.) 


16560 


(KFK-PEF-109) Recleaning of HEPA filters by re- 
verse flow - evaluation of the underlying processes and the 
cleaning technique. Leibold, H. (Kernforschungszentrum Karl- 
sruhe GmbH (Germany). Lab. fuer Aerosolphysik und Filtertechnik 


2); Leiber, T.; Doeffert, |.; Wilhelm, J.G. Kernforschungszen- 
trum Karlsruhe GmbH (Germany). Projekt Europaeisches 
Forschungszentrum fuer Massnahmen zur Luftreinhaltung (PEF). 
Aug 1993. 73p. (In German). Sponsored by Land Baden- 
Wuerttemberg, Stuttgart (Germany);Commission of the European 
Communities, Brussels (Belgium). Foerderkennzeichen PEF 
88/005/3. Order Number DE94756432. Source: OSTI; NTIS (US 
Sales Only); INIS. 

HEPA filter operation at high concentrations of fine dusts re- 
quires the periodic recleaning of the filter units in their service 
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locations. Due to the low mechanical stress induced during the re- 
cleaning process the regenration via low pressure reverse flow is a 
very suitable technique. Recleanability of HEPA filter had been at- 
tained for particle diameter >0,4 um at air velocities up to 1 ms, 
but filter clogging occurred in case of smaller particles. The re- 
cleaning forces are too weak for particles <0,4 um. With respect to 
the low tensile strength of HEPA filter media higher flow velocities 
are excluded. The analysis of reverse flow recleaning in a single 
pleat device showed extremly non uniform flow pattern in conven- 
tional deep-pleat pack geometries. More uniform flow conditions 
are attained by changing the pleat geometry. The realisation of 
high flow velocities at the glas fiber medium inside the filter pack 
requires shortening of the pleates to some 150 mm and the adap- 
tation of the distance between filter pack and the recleaning device 
with respect to the nozzle diameter and the width of the filter 
pleats. (orig.). 44 figs., 36 refs. 


16561 (KFK-PEF—110) Measurement of the dry deposition 
rates on trees by using the natural radioactivity as a tracer. 
Schreiber, H. (Hohenheim Univ., Stuttgart (Germany). Inst. fuer 
Physik); Jenderek, H.; Roth, C. Kernforschungszentrum Karlsruhe 
GmbH (Germany). Projekt Europaeisches Forschungszentrum fuer 
Massnahmen zur Luftreinhaltung (PEF). Sep 1993. 125p. (in 
German). Sponsored by Land Baden-Wuerttemberg, Stuttgart (Ger- 
many);Commission of the European Communities, Brussels 
(Belgium). Foerderkennzeichen PEF 90/005/2. Order Number 
DE94756396. Source: OSTI; NTIS (US Sales Only); INIS. 

Measurement of the dry deposition rates on trees by using the 
natural radioactivity as a tracer. The direct measurement of dry de- 
position fluxes into a canopy or onto single branches or leaves is 
difficult. The natural particle bound radioactivity in the ground-level 
air can be used as a tracer to gain information on this process in 
small scales of time and space. +- and a-spectroscopy of radioac- 
tive daughters of Rn and Tn deposited on filters and on leaves, 
needles and surrogate acceptors have been developed as highly 
mobile field-methods. Applying Radon daughters as tracers leads 
to information on deposition velocities during short time intervals. 
The evaluation of meteorological effects in the field thus becomes 
possible. The main factors influencing the deposition velocity are 
the particle size and the wind speed. Therefore size fractionating 
sampling devices and anemometer arrangements are needed, both 
small, light-weight and cheap. We prefered filter and impactor com- 
binations to gain 4 size fractions suitable for radioactivity and 
composition measurements. The concentration values of com- 
pounds and elements have been evaluated by X-ray fiuorescence 
and ionchromatography. Numerous results of measurements on 
natural leaves and surrogates are presented, showing the state of 
developement now attained and proving the applicability of this 
method. (orig.). 41 figs., 108 refs., 28 tabs. 


16562 (KFK-PEF—111) Input of trace substances to conifer- 
ous forests by fog interception at high elevations of Black 
Forest. Winkler, P. (Deutscher Wetterdienst, Hamburg (Germany). 
Meteorologisches Observatorium); Pahl, S. Kernforschungszen- 
trum Karlsruhe GmbH (Germany). Projekt Europaeisches 
Forschungszentrum fuer Massnahmen zur Luftreinhaltung (PEF). 
Oct 1993. 60p. (In German). Sponsored by Land Baden- 
Wuerttemberg, Stuttgart (Germany);Commission of the European 
Communities, Brussels (Belgium). Foerderkennzeichen PEF 
290001. Order Number DE94756270. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The deposition of trace substances to a coniferous forest has 
been estimated by means of a one-dimensional cloud droplet de- 
position model. For a period of 21 months the liquid water content 
has been measured and 89 samples of cloud water from the 
weather station Feldberg have been analysed for chemical compo- 
sition. These data and meteorological routine observations have 
been used as input parameters for the deposition model. Deposi- 
tion calculations to a 40 years old coniferous forest for the period 
1982-1991 showed that the cloud water deposition amounts to 33% 
of the precipitation amount on the average and varies between 23 
and 43% in single years. The highest cloud water deposition rates 
occur during fall and winter. The trace substance concentration in 
cloud water has been found to be higher than in precipitation, by a 
factor between 6 and 12, depending on the type of ions. Typically 





seasonal variations of normalized ion concentrations could be 
shown to exist as well as dependencies on wind direction. Air mass 
transport from the industries of the Stuttgart area resulted in higher 
trace substance concentrations in cloud water. The deposition of 
trace substances via fog interception during the summer months is 
as high and in the winter months higher than that by wet deposi- 
tion. The forests at high elevations of Black Forest are charged 
appreciably by fog interception. (orig.). 31 figs., 5 tabs., 39 refs. 


16563 (LA-UR-—93-3483) Sensitivity of cloud forcing to the 
cloud cover parameterization in a GCM. Kristjansson, J.E.; Auer, 
L.H.; Newman, MJ. Los Alamos National Lab., NM (United 
States). [1993]. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9401 15-2: 
74. American Meteorological Society annual meeting, Nashville, TN 
(United States), 23-28 Jan 1994). Order Number DE94000678. 
Source: OSTI; NTIS; GPO Dep. 

As shown by Cess et al. (1990) uncertainties in how to treat 
clouds represent the largest source of uncertainty in today’s cli- 
mate models (GCMs). Using the Los Alamos GCM (LAGCM), we 
have studied one component of this “puzzle,” namely the prediction 
of the fraction of a grid box that contains stratiform clouds, and in- 
vestigated the sensitivity of a GCM to this quantity. Comparisons 
have bee made of how these schemes affect both solar (SW) and 
terrestrial (LW) radiation. Further more, 1-year simulations with the 
three schemes reveal how the model's climate evolves differently 
in the three cases. No turning of the model to the different 
schemes is attempted, as we want the interpretation of the results 
to be as unambiguous as possible. The LAGCM has 20 vertical 
levels and a horizontal resolution corresponding to R15 truncation. 
The radiation scheme has prescribed clout albedos, depending on 
cloud height, and unit emissivity everywhere. 


16564 (LA-UR-—94-572) Mexico City ozone concentrations 


as a function of readily-available meteorological parameters. 
Brown, M.J. Los Alamos National Lab., NM (United States). [1994]. 


20p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-940266—1: Institute of Mexican 
Petroleum (IMP) conference, Mexico City (Mexico), Feb 1994). Or- 
der Number DE94007576. Source: OSTI; NTIS; INIS; GPO Dep. 

Daily maximum ozone concentrations measured at four sites 
within the Mexico City basin during the winter months are plotted 
as functions of different meteorological parameters that are 
routinely measured at surface stations. We found that ozone con- 
centrations are most strongly correlated to the increase in daytime 
temperature and the maximum daytime wind speed. We also dis- 
covered that high ozone values at the sites in the southern end of 
the basin occur when winds come out of the northeast. In contrast, 
wind direction was found to be uncorrelated with high ozone values 
at the northern sites. From straightforward combinations of the me- 
teorological variables, we derived some simple rules for estimating 
lower and upper bounds on the ozone concentration. Scatter in the 
data was too long to give significance to best-fit equations and 
statistics. Additionally, a small rawinsonde data set was used to in- 
vestigate ozone's dependence on boundary-iayer height and 
near-surface temperature gradient. Results were inconclusive, how- 
ever, due to the small size of the data set. 


16565 (LA-UR-—94-631) Space sensors for global change. 
Canavan, G.H. Los Alamos National Lab., NM (United States). 15 
Feb 1994. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-940257-1: 160. 
national meeting of the American Association for the Advancement 
of Science (AAAS): science and a changing world, San Francisco, 
CA (United States), 18-23 Feb 1994). Order Number DE94007560. 
Source: OSTI; NTIS; GPO Dep. 

Satellite measurements should contribute to a fuller understand- 
ing of the physical processes behind the radiation budget, 
exchange processes, and global change. Climate engineering re- 
quires global observation for early indications of predicted effects, 
which puts a premium on affordable, distributed constellations of 
satellites with effective, affordable sensors. Defense has a require- 
ment for continuous global surveillance for warning of aggression, 
which could evolve from advanced sensors and satellites in devel- 


opment. Many climate engineering needs match those of defense 
technologies. 
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16566 (LUNBDS-NBGK-94-30) Interaction of the Holocene 
climate, water balance, vegetation, fire, and the cultural land- 
use in Swedish borderland. Almquist-Jacobson, H. Lund Univ. 
(Sweden). Dept. of Quaternary Geology. Feb 1994. 91p. Order 
Number DE94756504. Source: OSTI; NTIS. 

The Holocene history of lake levels, vegetation, fire, and cultural 
land-use was established for two sites of south-central Sweden. 
Lake-level reconstructions were based on pollen, macrofossil, and 
sedimentologic data from multiple cores in each lake. Vegetation 
history was interpreted from fossil-pollen data from radiocarbon- 
dated sediment cores. Regional and local fire histories were 
determined from microscopic and macroscopic fossil charcoal from 
each lake. Comparisons of lake-level records and with glacier fluc- 
tuations in western Norway suggests that in Scandinavia the early 
Holocene was characterized by a strong north-south gradient in 
moisture balance, and the mid-Holocene dry period was time- 
transgressive from northwest to southeast over a period of about 
2000 years. 


16567 (MLM-3778) Mound site environmental report for 
calendar year 1992. Bauer, L.R. Mound, Miamisburg, OH (United 
States). Jul 1993. 135p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-88DP43495. Order Number 
DE94009634. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this report is to inform the public about the im- 
pact of Mound operations on the population and the environment. 
Mound is a government-owned facility operated by EG&G Mound 
Applied Technologies for the US Department of Energy (DOE). This 
integrated production, development, and research site performs 
work in support of DOE’s weapon and energy related programs, 
with emphasis on explosive, nuclear and energy technologies. 


16568 (NEI-DK-1443) Danish MSW combustion with natu- 
ral gas reburning: Preliminary results of the gas reburning 
process design studies. Nordisk Gasteknisk Center, Hoershoilm 
(Denmark). Dec 1993. 21p. Order Number DE94756768. Source: 
OSTI; NTIS. 

The results of the process design studies for the application of 
gas reburning to Vestkraft’s Voelund incinerator (Denmark) are pre- 
sented in the three main areas of injector specifications for the gas 
reburning injection system, a preliminary assessment of the system 
performance and its impacts on the incinerator’s operation and per- 
formance and process variables to be optimized during field 
evaluation. These aspects are described. It is stated that gas re- 
burning can be successfully applied to the Voelund incinerator to 
achieve NO y reduction levels of at least 50%, though the applica- 
tion requires the unit to be operated at alternate conditions which 
may cause some adverse impacts to the unit performance. Reme- 
dial optimization measures are suggested. A series of graphs and 
tables illustrate the text. (AB) 


16569 (NEI-DK-1480) Emissions to the air resulting from 
motoring compared to using public electric-train transport. 
Pedersen, P. (Miljoegruppen /S (Denmark)). Danske Statsbaner, 
Copenhagen (Denmark). S-togsdivisionen. Apr 1993. 98p. (in Dan- 
ish). Order Number DE94756711. Source: OSTI; NTIS. 

The general conclusion that the extent of air pollution could be 
reduced if people travelled by electric train instead of by car is 
challenged by comparing the total amounts of sulphur dioxide, ni- 
trogen oxides, carbon dioxide, carbon monoxide, hydrocarbons and 
particulates produced by each means of transport, taking the pro- 
duction of electricity needed for the propulsion of the "S-train” (The 
electrified metropolitan railways of Copenhagen) into consideration. 
It is also attempted to reckon the amount of resulting emission if 
the number of cars driving in the Copenhagen area was reduced 
by 1.5 % answering to an increase of S-train transport by 10%. In 
Denmark, it is stated, the use of cars has increased by 40% be- 
tween 1980 and 1990 and the use of the electric trains by 7% from 
1980 - 1990. Gross energy consumption by car use has increased 
by one third and by 17% in the case of electric trains. Train tickets 
have increased in price whilst cars and petrol have become 
cheaper. It is concluded that gross energy consumption per per- 
son/km in a car and by train is about the same, but emissions in 
this respect vary considerably according to the types of fuel and 
technology utilized. Emissions resulting from the same journey 
taken by car and by walking/cycling, bus and electric train were 
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calculated and the results are presented in detail. It was found that 
driving by car gave a higher emission per person/km of nitrogen 
oxides, hydrocarbons and carbon monoxide but lower emissions of 
sulphur dioxide. (AB) 


16570 (NIRS-M-93, pp. 97-105) Estimation of cloud param- 
eters from short-lived Rn daughter activity of rainwater. 
Fujinami, Naoto (Kyoto Prefectural Inst. of Hygienic and Environ- 
mental Sciences (Japan)); Esaka, Shinobu; Minato, Susumu. 
National Inst. of Radiological Sciences, Chiba (Japan). Mar 1993. 
(In Japanese). (CONF-921297-—: 20. National Institute of Radiologi- 
cal Sciences seminar on environmental research, Chiba (Japan), 
10-11 Dec 1992). In Approach to the nuclear safety for environ- 
ment and members of public: Ecological behavior, metabolism, 
dose evaluation of radionuclides. 201p. Order Number 
DE94707693. Source: OSTI; NTIS; INIS. 

A simple model has been designed to derive information on 
cloud depth, liquid-water content of cloud, removal rate of cloud 
liquid-water, and radon daughter concentration in cloud from radon 
daughter concentration in precipitation observed on the ground. 
This model is convenient to obtain cloud information using the 
radon daughter in precipitation as a tracer, since values of cloud 
parameters estimated with it are consistent with common views on 
cloud physics and some observed results. (author). 


16571 (OEFZS-4704) lodine adsorption on activated char- 
coal paper. Mueck, K.; Schuster, B. O6csterreichisches 
Forschungszentrum Seibersdorf GmbH (Austria). Inst. fuer 
Strahienschutz. Dec 1993. 14p. (in German). Order Number 
DE94619173. Source: OSTI; NTIS (US Sales Only); INIS. 

in order to perform the measurement of iodine isotopes with low 
gamma energies ('*°J, 1°°J, 1°9J) in the exhaust surveillance of 
plants without sample preparation by direct gamma spectroscopic 
measurement, a series of deposition and retention experiments 
with commercially available active charcoal paper of 0.4 mm thick- 
ness were performed. In the case of no methyliodide being present 


in the exhaust air which may be considered typical for radiophar- 


maceutical production facilities, for hospitals (utilizers of 
radiopharmaceuticals) and low level radioactive waste incinerating 
plants, according to the ventilation rate in the bypass duct a depo- 
sition factor of from 95.6% (5.4 m°/h) to 99.8% (0.08 m%/h) is 
observed. With a one week application of the filter in the bypass 
duct 0.95 % of the originally deposited activity, with a two week ap- 
plication 1.4 % are resuspended. Thin active charcoal paper filters 
with comparatively low residence times of the bypass air in the 
filter, therefore, may be utilized in an optimum way for the determi- 
nation of the activity concentrations in the exhaust ducts of these 
facilities. 


16572 (ORNUCDIAC-67) Carbon Dioxide Information Anal- 
ysis Center and World Data Center-A for atmospheric trace 
gases: FY 1993 activities. Cushman, R.M. (Oak Ridge National 
Lab., TN (United States). Carbon Dioxide Information Analysis 
Center); Stoss, F.W. Oak Ridge National Lab., TN (United States). 
Carbon Dioxide Information Analysis Center. Jan 1994. 86p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE94009497. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Environmental Sciences Division Publication No. 4169. 

During the course of a fiscal year, Oak Ridge National Labora- 
tory's Carbon Dioxide Information Analysis Center (CDIAC) 
distributes thousands of specialty publications-numeric data pack- 
ages (NDPs), computer model packages (CMPs), technical reports, 
public communication publications, newsletters, article reprints, and 
reference books-in response to requests for information related to 
global environmental issues, primarily those pertaining to climate 
change. CDIAC’s staff also provide technical responses to specific 
inquiries related to carbon dioxide (CO2), other trace gases, and 
climate. Hundreds of referrals to other researchers, policy analysts, 
information specialists, or organizations are also facilitated by 
CDIAC's staff. This report provides an account of the activities 
accomplished by CDIAC (including World Data Center-A for Atmo- 
spheric Trace Gases) during the period October 1, 1992, to 
September 30, 1993. An organizational overview of CDIAC and its 
Staff is supplemented by a detailed description of inquiries received 
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and CDIAC's response to those inquiries. An analysis and descrip- 
tion of the preparation and distribution of NDPS, CMPS, technical 
reports, newsletters, fact sheets, specialty publications, and 
reprints are provided. Comments and descriptions of CDIAC’s in- 
formation management systems, professional networking, and 
special bilateral agreements are also presented. 


16573 (ORNL/Sub-86-SL103) Development of atmospheric 
characteristics of chlorine-free alternative fluorocarbons: Re- 
port on R-134a and E-143a. Orkin, V.L. (Institut Energeticheskiskh 
Problem Khimicheskoi Fiziki, Moscow (Russian Federation)); 
Khamaganov, V.G.; Guschin, A.G.; Kasimovskaya, E.E.; Larin, |.K. 
Oak Ridge National Lab., TN (United States); Institut Energetich- 
eskiskh Problem Khimicheskoi Fiziki, Moscow (Russian 
Federation). Apr 1993. 17p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. Order Num- 
ber DE94009791. Source: OSTI; NTIS; GPO Dep. 

Rate constants have been measured for the gas phase reaction 
of OH radicals with 1,1,1,2-tetrafluoroethane R-134a (CHoF-CF3) 
and methyl trifluoromethyl ether E-143a (CH3-O-CF3) over the tem- 
perature range 298-460 K. Arrhenius expressions were derived for 
atmospheric modeling. The infrared absorption cross-sections for 
R-134a and E-143a have been measured in the region from 400 to 
1600 cm~—' and the integrated band strengths have been calcu- 
lated. The atmospheric lifetimes R-134a and E-143a have been 
estimated to be 11.6 years and 4.1 years respectively. Global 
warming potentials have been estimated over time horizons of 20, 
50, 100, 200, and 500 years. 


16574 (PNL-9003) Comparison of surface energy fluxes 
with satellite-derived surface energy flux estimates from a 
shrub-steppe. Kirkham, R.R. Pacific Northwest Lab., Richland, 
WA (United States). Dec 1993. 126p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE94008655. Source: OSTI; NTIS; INIS; GPO Dep. 

This thesis relates the components of the surface energy bal- 
ance (i.e., net radiation, sensible and latent heat flux densities, soil 
heat flow) to remotely sensed data for native vegetation in a semi- 
arid environment. Thematic mapper data from Landsat 4 and 5 
were used to estimate net radiation, sensible heat flux (H), and 
vegetation amount. Several sources of ground truth were 
employed. They included soil water balance using the neutron ther- 
malization method and weighing lysimeters, and the measurement 
of energy fluxes with the Bowen ratio energy balance (BREB) tech- 
nique. Sensible and latent heat flux were measured at four sites on 
the U.S. Department of Energy's Hanford Site using a weighing 
lysimeter and/or BREB stations. The objective was to calibrate an 
aerodynamic transport equation that related H to radiant surface 
temperature. The transport equation was then used with Landsat 
thermal data to generate estimates of H and compare these esti- 
mates against H values obtained with BREB/lysimeters at the time 
of overflight. Landsat and surface meteorologic data were used to 
estimate the radiation budget terms at the surface. Landsat esti- 
mates of short-wave radiation reflected from the surface correlate 
well with reflected radiation measured using inverted Eppley pyra- 
nometers. Correlation of net radiation estimates determined from 
satellite data, pyranometer, air temperature, and vapor pressure 
compared to net radiometer values obtained at time of overflight 
were excellent for a single image, but decrease for multiple 
images. Soil heat flux, Gr, is a major component of the energy bal- 
ance in arid systems and Gy generally decreases as vegetation 
cover increases. Normalized difference vegetation index (NDVI) 
values generated from Landsat thermatic mapper data were repre- 
sentative of field observations of the presence of green vegetation, 
but it was not possible to determine a single relationship between 
NDVI and Gy for all sites. 


16575 (PNL-SA-23581) An evaluation of RAMS radiation 
schemes by fieid measurements. Zhong, S.; Doran, J.C. Pacific 
Northwest Lab., Richland, WA (United States). Feb 1994. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-940265-1: RAMS workshop, 
Ft. Collins, CO (United States), 15-17 Feb 1994). Order Number 
DE94008053. Source: OSTI; NTIS; GPO Dep. 

At present, two radiation schemes are used in RAMS: the 
Mahrer and Pielke (M-P) scheme and the Chen and Cotton (C-C) 





scheme. The M-P scheme requires little computational expense, 
but does not include the radiative effects of liquid water or ice; the 
C-C scheme accounts for the radiative effects of liquid water and 
ice but is fairly expensive computationally. For simulations with 
clouds, the C-C scheme is obviously a better choice, but for clear 
sky conditions, RAMS users face a decision regarding which radia- 
tion scheme to use. It has been noted that the choice of radiation 
scheme may result in significantly different results for the same 
case. To examine the differences in the radiative fluxes and the 
boundary-layer structure corresponding to the two radiation 
schemes in RAMS we have carried out a study where Rams was 
used to simulate the same case with two different radiation 
schemes. The modeled radiative fluxes by the two schemes were 
then compared with the field measurements. A description of the 
observations and the case study, a comparison and discussion of 
the results, and a summary and conclusions follow. 


16576 (PNL-SA-23709) Food security in the context of 
global environmental change. Rosenberg, N.J. Pacific Northwest 
Lab., Richland, WA (United States). Nov 1993. 18p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. (CONF-9311191—1: Agriculture in the context of 
global change conference, Cincinnati, OH (United States), 7-11 
Nov 1993). Order Number DE94007481. Source: OSTI; NTIS; 
GPO Dep. 

United Nations predictions and other sources indicate that world 
population could grow to 8.5 billion by 2025 (Keyfitz 1989) and 11 
billion by the end of the coming century (UNFPA 1990). As new in- 
formation becomes available on the effectiveness of population 
control programs, the rise of virulent diseases and other factors, 
these numbers change—sometimes smaller, sometimes larger still. 
Whatever the numbers actually turn out to be, global agricultural 
production will have to increase several-fold from present levels to 
feed and clothe the growing population and to improve worldwide 
standards of nutrition. The capacity of global agriculture to ensure 
food security through increased and sustained agricultural produc- 
tion depends on our ability to manage, conserve and in some cases 
increase the resource base available to the industry of agriculture. 
The resources that underpin agriculture are land, water and ge- 
netic diversity. The first two of these are the subject of this paper. 
Genetic diversity is the subject of another paper in this volume. 


16577 (RFP-4785) The Meteorological Monitoring program 
at a former nuclear weapons plant. Maxwell, D.R.; Bowen, B.M. 
EG and G Rocky Flats, Inc., Golden, CO (United States). [1994]. 
15p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC34-90RF62349. (CONF-940632-1: 87. annual meeting 
and exhibition of the Air and Waste Management Association, 
Cincinnati, OH (United States), 19-24 Jun 1994). Order Number 
DE94005930. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of the Meteorological Monitoring program at Rocky 
Flats Plant (RFP) is to provide meteorological information for use 
in assessing the transport, and diffusion, and deposition of effluent 
actually or potentially released into the atmosphere by plant opera- 
tions. Achievement of this objective aids in protecting health and 
safety of the public, employees, and environment, and directly sup- 
ports Emergency Response programs at RFP. Meteorological 
information supports the design of environmental monitoring 
networks for impact assessments, environmental surveillance activ- 
ities, remediation activities, and emergency responses. As the 
mission of the plant changes from production of nuclear weapons 
parts to environmental cleanup and economic development, 
smaller releases resulting from remediation activities become more 
likely. These possible releases couid result from airborne fugitive 
dust, evaporation from collection ponds, or grass fires. 


16578 (RIG—21, pp. 4-19) Results on radionuclide distribu- 
tion in aerosols. Oswald, K. (Technische Univ., Graz (Austria). 
Inst. fuer Theoretische Physik und Reaktorphysik); Mueller, H. 
Verein zur Foerderung der Anwendung der Kernenergie, Graz 
(Austria). Reaktorinstitut. Mar 1993. (in German). In Consequences 
of the Chernobyl accident in Styria. 213p. Order Number 
DE94613145. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. AEROSOLS /radioisotopes; 
CHERNOBYLSK-4 REACTOR’/reactor accidents; AEROSOLS; RA- 
DIOISOTOPES; AUSTRIA; TIME DEPENDENCE 
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16579 (RIG—21, pp. 20-26) Time dependence and distribu- 
tion of man-made radionuclides in rain water. Ninaus, W. 
(Technische Univ., Graz (Austria). Inst. fuer Theoretische Physik 
und Reaktorphysik); Kahr, G.; Oswald, K. Verein zur Foerderung 
der Anwendung der Kernenergie, Graz (Austria). Reaktorinstitut. 
Mar 1993. (In German). In Consequences of the Chernobyl acci- 
dent in Styria. 213p. Order Number DE94613145. Source: OSTI:; 
NTIS (US Sales Only); INIS. 

Short communication. CHERNOBYLSK-4 REACTOR*‘fallout; 
CHERNOBYLSK-4 REACTOR/reactor accidents; RAIN WATER/ 
fallout; AUSTRIA; FALLOUT; TIME DEPENDENCE 


16580 (RISO-R-728(EN)) The cost of CO, reduction in 
Denmark - methodology and results. Morthorst, P.E. Risoe Na- 
tional Lab., Roskilde (Denmark). Systems Analysis. Dec 1993. 56p. 
Contract ENS-151/91-0015. Order Number DE94756723. Source: 
OSTI; NTIS; Also available on loan from Risoe Library, P.O. Box 
49, DK-4000 Roskilde, Denmark. 

EFP-91. 

The report contains phase two of the Danish contribution to the 
UNEP Greenhouse Gas Abatement Study, which has the main 
purpose of developing a common methodology for undertaking a 
cost assessment of greenhouse gas abatement, and to carry out a 
number of country studies by using this methodology. The method- 
ological possibilities for constructing cost curves - showing the 
marginal cost of the CO, reducing options and the related quantity 
of CO, reduced - are analyzed and the developed methodology is 
tested for Denmark. Following the development of a baseline sce- 
nario, two main reduction scenarios are constructed: (a) a 20% 
reduction scenario for year 2005, and (b) a 50% reduction scenario 
for 2030, taking as its starting point the 20% scenario for 2005. 
Based on these two reduction scenarios the medium-term cost 
curve for 2005 and the long-term cost curve for 2030 for COz2 re- 
duction are established. The economically most attractive and the 
most efficient options with regard to CO, reduction are discussed. 
Finally, a number of robustness and sensitivity analyses are per- 
formed. (au) (27 tabs., 16 ills., 9 refs.) 


16581 (SAND-93-2125C) A SAR image-formation algorithm 
that compensates for the spatially-variant effects of antenna 
motion. Burns, B.L.; Cordaro, J.T. Sandia National Labs., Albu- 
querque, NM (United States). [1994]. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-940449-5: Society of Photo-Optical Instrumentation Engi- 
neers conference on intelligent information systems, Orlando, FL 
(United States), 4-8 Apr 1994). Order Number DE94008456. 
Source: OSTI; NTIS; GPO Dep. 

A synthetic aperture radar (SAR) obtains azimuth resolution by 
combining data from a number of points along a specified path. 
Uncompensated antenna motion that deviates significantly from the 
desired path produces spatially-variant errors in the output image. 
The algorithm presented in this paper corrects many of these 
motion-related errors. In this respect, it is similar to time-domain 
convolution, but it is more computationally efficient. The algorithm 
uses overlapped subapertures in a three-step image-formation pro- 
cess: coarse-resolution azimuth processing, fine-resolution range 
processing, and fine-resolution azimuth processing. Range migra- 
tion is corrected after the first stage, based on coarse azimuth 
position. Prior to the final azimuth-compression step, data coordi- 
nates, are determined to fine resolution in range and coarse 
resolution in azimuth. This coordinate information is combined with 
measured motion data to generate a phase correction that re- 
moves spatially-variant errors. The algorithm is well-suited for 
real-time applications, particularly where large flight-path deviations 
must be tolerated. 


16582 (SAND-94-8222) Extraction of cloud statistics from 
whole sky imaging cameras. Kegelmeyer, W.P. Jr. Sandia Na- 
tional Labs., Livermore, CA (United States). Mar 1994. 15p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. Order Number DE94009867. Source: 
OSTI; NTIS; GPO Dep. 

Computer codes have been developed to extract basic cloud 
statistics from whole sky imaging (WSI) cameras. This report docu- 
ments, on an algorithmic level, the steps and processes underlying 
these codes. Appendices comment on code details and on how to 
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adapt to future changes in either the source camera or the host 
computer. 


16583 (SAND-—94-8223) The computation of cloud base 
height from paired whole-sky imaging cameras. Alimen, M.C.; 
Kegelmeyer, W.P. Jr. Sandia National Labs., Albuquerque, NM 
(United States). Mar 1994. 78p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. Order 
Number DE94009868. Source: OSTI; NTIS; GPO Dep. 

A major goal for global change studies is to improve the accu- 
racy of general circulation models (GCMs) capable of predicting 
the timing and magnitude of greenhouse gas-induced global warm- 
ing. Research has shown that cloud radiative feedback is the 
single most important effect determining the magnitude of possible 
climate responses to human activity. Of particular value to reducing 
the uncertainties associated with cloud-radiation interactions is the 
measurement of cloud base height (CBH), both because it is a 
dominant factor in determining the infrared radiative properties of 
clouds with respect to the earth’s surface and lower atmosphere 
and because CBHs are essential to measuring cloud cover frac- 
tion. We have developed a novel approach to the extraction of 
cloud base height from pairs of whole sky imaging (WSI) cameras. 
The core problem is to spatially register cloud fields from widely 
separated WS! cameras; this complete, triangulation provides the 
CBH measurements. The wide camera separation (necessary to 
cover the desired observation area) and the self-similarity of clouds 
defeats all standard matching algorithms when applied to static 
views of the sky. To address this, our approach is based on optical 
flow methods that exploit the fact that modern WSls provide se- 
quences of images. We will describe the algorithm and present its 
performance as evaluated both on real data validated by ceilome- 
ter measurements and on a variety of simulated cases. 


16584 (SVF-485) FTIR-technique for emission monitoring - 
practical experiences. Wallin, P.A. (Statens Provningsanstalt, 
Boraas (Sweden)). Stiftelsen foer Vaermeteknisk Forskning, Stock- 
holm (Sweden). Sep 1993. 88p. (In Swedish). Order Number 
DE94756536. Source: OSTI; NTIS. 

Figures with text in English. 

Experiences from two years use of FTIR analysis in flue gas 
analysis are described in this report. FTIR means that several 
components in the flue gas can be measured on-line with the 
same instrument. Measurements have been made both in the labo- 
ratory and at different heating plants. Measurement methods for 
eleven different components in flue gas are described. The follow- 
ing general conclusions are drawn: - FTIR analysis offers a unique 
flexibility in terms of possible components and measuring ranges. - 
A large amount of calibration work has been necessary. On the 
other hand, the calibration is ‘absolute’ when conducted. - The de- 
mand for analysis skill on the user is for the time being larger than 
for conventional instruments. - No problems of mechanical instabil- 
ity has been encountered. - No excessive demand for maintenance 
has been observed. 


16585 (SVF-491) Influence of emission of nitrogen oxides 
from fluidized bed combustion, depending on the sulfur con- 
tent of the fuel. Carisson, Magnus (TPS Termiska Processer AB, 
Nykoeping (Sweden)); Ljungdahl, B.; Malmgren, A. Stiftelsen foer 
Vaermeteknisk Forskning, Stockholm (Sweden). Nov 1993. 58p. (In 
Swedish). Order Number DE94756531. Source: OSTI; NTIS. 

Figures with text in English. 

Some experimental studies with conditions similar to those with 
combustion in commercial fluidized beds, show that an increase in 
the concentration of SO, decreases the NO emission and in- 
creases the N2O emission. The effect of SO. on the NoO emission 
might be explained by the fact that SO, extinguishes H radicals 
and/or with reactions occurring when sampling N2O without remov- 
ing SOz. It would seem reasonable to assume that the emission of 
N2O is to some extent affected by the sulphur content in the fuel. 
We have seen an influence from SO, on both thermal NO and fuel 
NO. We have also observed a direct connection between sulphur 
and nitrogen via the NS radical. There are also examples of cat- 
alytic oxidation of SO, by NOs, the formation of N>O from NO and 
SOz in dry gas, and the formation of N2O from NO and reduced 
CaSQ,. It has also been shown that SO. extinguishes H radicals, 
which affects the kinetics of the cyanide and amine subsystems. 
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The experiments performed in the 10 kW bubbling fluidized bed 
with combustion of propane, show that the changes in emission of 
NO and N2O when adding lime to a CFB is due partly to catalytic 
effects from the lime, and partly to the decreased SO, concentra- 
tion. When pelletized wood is used as fuel, there is no NoO 
emission even when SOz is added up to 2500 ppm. When com- 
busting coal some influence of SOz on the emission of nitrogen 
oxides is observed, but the effect is small. Experiments performed 
in a 500 kW CFB test unit showed a minor influence of SO. on the 
emission of NO,. This indicates that the NO, emission is not no- 
ticeably affected by changes in the partial pressure of SO2, when 
the initial level is relatively high (500 ppm SOz). 23 refs, 22 figs, 4 
tabs 


16586 (SVF-492) Experiences from NO,-reduction through 
primary measures in a 12 MW boiler with moving grate. Schus- 
ter, R. (Termiska Processer AB, Nykoeping (Sweden)). Stiftelsen 
foer Vaermeteknisk Forskning, Stockholm (Sweden). Jan 1994. 
6ip. (in Swedish). Order Number DE94756516. Source: OSTI; 
NTIS. 

Vaermeforsk has carried out two R and D projects with the ob- 
jective to investigate the possibilities in reducing NO,-emission in 
moving grate fired boilers by primary measures. The tests were 
performed 1989 and 1990 in a 12 MW generator-boiler at Mjoelby- 
Svartaadalens Energiverk AB (MSEAB). The recommended 
modifications and investments were carried out 1991. Due to a 
general interest to know the practical results of the R and D, this 
report comprises an evaluation of achievements made. In the re- 
port the following subjects are evaluated: * Phases of buying, take 
over, optimisation and education of staff. * NO,-reducing system 
layout and control strategies. * Practical effects of R and D- 
recommendations made, i.e. how large was the NO,-reduction. * 
Difference between R and D and practical reality. “ Economy. * 
Running problems, need of maintenance and necessary modifica- 
tions. In short the results are: * The recommended R and 
D-measures was valid. * The primary measures, including stack 
gas recirculation, has exceeded the expectations of the R and D. 
The expected reduction was close to 35% and is today about 50%. 
* No important negative effects from the stack gas recirculation 
system have been identified. The operating costs, except for en- 
ergy to the recirculation fan, are negligible. 


16587 (SVF-493) Testing of on-line operation optimization. 
Wilde, J. (Vattenfall Utveckling AB, Vaellingby (Sweden)); Harnevie, 
H.; Bergdahl, B.G. Stiftelsen foer Vaermeteknisk Forskning, Stock- 
holm (Sweden); Vattenfall Utveckling AB, Vaellingby (Sweden). Jan 
1994. 67p. (In Swedish). (VF-UV—93-B-44). Order Number 
DE94756515. Source: OSTI; NTIS. 

Two interesting techniques for on-line operation optimisation are 
tested and further evaluated. The two techniques are multivariate 
modelling with PLS (Project of Latent Structures, the Simca- 
method), and process identification (the Eurosim-method). The 
purpose of the test was to for the Simca-method to check the abil- 
ity of a multivariate model to predict NO,-SO,- and CO-levels in 
the fuel gas and the combustion efficiency. The ability of the model 
to find important key-parameters were also investigated as how the 
model were influenced by non-controllable parameters. The project 
includes designing of tests, evaluation with PLS and presentation 
of the results gained from the model. The predictions of the model 
have been verified in separate tests. The tests of the Simca- 
method have shown that in the plant in Naessjoe the model could 
be used for prediction of NO, and combustion efficiency with good 
accuracy. Usage of the technique can be done in two ways: * In 
large plants with a well defined process and a ABB-master control- 
system. On-line usage and prediction of process data for 
optimisation. * In plants where the process performs poorly and the 
knowledge of process parameters are small. Modelling and 
parameter-study off-line for rough optimisation and parameter 
knowledge. The tests of the Eurosim-method have shown that 
process-identification is a powerful tool for mainly NO,- 
minimisation. The method is a tool to automatically, on-line predict 
the actual relationship between NO, and O2 with continuous up- 
grading. The results of the method can be either an on-line system 
where the result is given on a screen to operator or a system 





where the Oz-level is automatically adjusted to reach minimal NO,- 
level from given limitations in for example CO-level. 3 refs, 29 figs, 
5 tabs 


16588 (SVF-494) Comparison of measurement methods 
for determination of SO, concentrations in flue gas. Cooper, D. 
(Inst. f Vatten- och Luftvaardsforskning, Goeteborg (Sweden)); 
Ferm, M. Stiftelsen foer Vaermeteknisk Forskning, Stockholm 
(Sweden). Jan 1994. 41p. (in Swedish). Order Number 
DE94756514. Source: OSTI; NTIS. 

Combustion of sulphur containing fossil fuels gives rise to both 
sulphur dioxide (SO2) and to a lesser extent sulphur trioxide (SO3). 
The formed SOz is subsequently converted to H2SO, in the flue 
gas at temperatures < 500 degrees C due to the presence of wa- 
ter vapour. A reliable measurement of gaseous H2SO, is of 
importance since it allow the boiler owner to operate with the opti- 
mum flue gas temperature avoiding potential corrosion problems 
while maintaining high efficiency. An accurate determination of 
SO,’ is however difficult. The objective of this work has been to 
develop a new and simpler method and carry out comparisons by 
parallel measurements with three well-established methods. All the 
analyses were carried out using ion chromatography. The following 
conclusions can be drawn from the results obtained. * A heated 
glass tube packed with NaCL (NFg method) gave good agreement 
for SO; measurements in comparison with a method based on 
controlled condensation. The NFg method is cheap, simple and 
very easy to use, and therefore has a promising potential. Despite 
the very low SOz levels detected in both field trials, a laboratory 
study showed an excellent recovery for artificially generated SOs 
without interference from SO,. * lsopropanol solutions (80% and 
100%) used in connection with SO3 sampling can give significant 
errors due to the absorption of SOz i.e. too high values of SO; 
measured. In all the measurement campaigns in this study, the 
presence of sulphite in the samples and remarkably high SO3/SO, 
ratios were observed for these methods. * The spread of 5 analy- 
sis results from 5 different laboratories have been tested with two 


samples; one in 80% isopropanol (average 21,7 mg SO,?~/lit) and 
one in 83% H2Oz2 (average 138.8 mg SO,4*- /lit). 


16589 (UCRL-CR-115619) CAirTOX: A compartment model 
for assessing the fate of and human exposure to toxic- 
chemical emissions to air. McKone, T.E. Lawrence Livermore 
National Lab., CA (United States). Oct 1993. 87p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE94010084. Source: OSTI; NTIS; GPO 
Dep. 

CAirTOX has been developed as a spreadsheet model to assist 
in making a risk assessment of toxic air emissions. With CAirTOX, 
one can address how contaminants released to an air basin can 
lead to contamination of soil, food, surface water, and sediments. 
The modeling effort includes a multimedia transport and transfor- 
mation model, exposure scenario models, and efforts to quantify 
uncertainty in multimedia, multiple-pathway exposure assessments. 
The multimedia transport and transformation model is a steady- 
state, but non-equilibrium model that can be used to assess 
concentrations of contaminants released continuously to air. In Part 
1, the authors describe the multimedia transport and transformation 
model used to determine the fate of air emissions. In Part 2, they 
describe inputs and data needs for CAirTOX and the development 
of a set of landscape factors, which can be used to represent re- 
gional air basin/water-shed systems in California. In Part 3, they 
describe the multiple-pathway exposure scenarios and exposure al- 
gorithms. In Part 4, they compare the HRA approach and results 
and the CAirTOX exposure equations. In Part 5, they consider 
model sensitivity and uncertainty to determine how variability and 
uncertainty in model inputs affects the precision, accuracy, and 
credibility of the model output. 


16590 (UCRL-ID-115329) Ocean variability and its influ- 
ence on the detectability of greenhouse warming signals. 
Santer, B.D. (Lawrence Livermore National Lab., CA (United 
States)); Mikolajewicz, U.; Brueggemann, W.; Hasselmann, K.; 
Hoeck, H.; Maier-Reimer, E.; Cubasch, U.; Wigley, T.ML. 
Lawrence Livermore National Lab., CA (United States). Jan 1994. 
75p. Sponsored by USDOE, Washington, DC (United States). 
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DOE Contract W-7405-ENG-48. (PCMDI14). Order Number 
DE94008670. Source: OSTI; NTIS; GPO Dep. 

Recent investigations have considered whether it is possible to 
achieve early detection of greenhouse-gas-induced climate change 
by observing changes in ocean variables. In this study, we use 
model data to assess some of the uncertainties involved in esti- 
mating when we could expect to detect ocean greenhouse 
warming signals. We distinguish between detection periods and de- 
tection times. As defined here, detection period is the length of a 
climate time series which must be available in order to detect a 
given linear trend in the presence of the natural climate variability. 
Detection period is defined in model years and is independent of 
reference time and the real time evolution of the signal. Detection 
time is computed for an actual time-evolving signal from a green- 
house warning experiment and depends on the experiment’s start 
date. Two sources of uncertainty are considered - those associated 
with the level of natural variability or noise, and those associated 
with the time-evolving signals. We analyze the ocean signal and 
noise for spatially-averaged ocean circulation indices such as ice 
volume, heat and fresh water fluxes, rate of deep water formation, 
salinity, temperature, and transport of mass. The signals for these 
quantities are taken from recent time-dependent greenhouse warm- 
ing experiments performed by the Hamburg group with a coupled 
ocean-atmosphere General Circulation Model. The natural variabil- 
ity noise is derived from a 300-year control run performed with the 
same coupled atmosphere-ocean model and from two long (> 
3,000 year) stochastic forcing experiments in which an uncoupled 
ocean model was forced by white-noise surface flux variations. In 
the first experiment the stochastic forcing was restricted to the 
fresh water fluxes, while in the second experiment the ocean 
model was additionally forced by variations in wind stress and heat 
fluxes. The mean states and ocean variability are very different in 
the three natural variability integrations. 


16591 (UCRL-ID—115333) CO, impulse response curves for 
GWP calculations. Jain, A.K.; Wuebblies, D.J. Lawrence Liver- 
more National Lab., CA (United States). 26 Oct 1993. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE94004277. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The primary purpose of Global Warming Potential (GWP) is to 
compare the effectiveness of emission strategies for various green- 
house gases to those for CO2, GWPs are quite sensitive to the 
amount of CO2. Unlike all other gases emitted in the atmosphere, 
COxz does not have a chemical or photochemical sink within the at- 
mosphere. Removal of COz is therefore dependent on exchanges 
with other carbon reservoirs, namely, ocean and terrestrial bio- 
sphere. The climatic-induced changes in ocean circulation or 
marine biological productivity could significantly alter the atmo- 
spheric CO, lifetime. Moreover, continuing forest destruction, 
nutrient limitations or temperature induced increases of respiration 
could also dramatically change the lifetime of CO2 in the atmos- 
phere. Determination of the current CO, sinks, and how these 
sinks are likely to change with increasing CO2 emissions, is crucial 
to the calculations of GWPs. It is interesting to note that the im- 
pulse response function is sensitive to the initial state of the 
ocean-atmosphere system into which CO> is emitted. This is due to 
the fact that in our model the COz flux from the atmosphere to the 
mixed layer is a nonlinear function of ccean surface total carbon. 


16592 (UCRL-ID-115607) The WCRP’93 Workshop on the 
parameterization of sub-grid scale tracer transport: Results 
from the LLNL GRANTOUR model. Dignon, J. Lawrence Liver- 
more National Lab., CA (United States). Oct 1993. 115p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE94004283. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The primary goal of the WCRP Workshop is to improve the de- 
velopment of global chemical transport models by intercomparison 
of model parameterizations from the major modeling groups around 
the world. The Global Climate Research Division of LLNL has been 
invited to participate in this study. A secondary goal of the work- 
shop is to understand how the current models transport short-lived 
chemical species. Chemical change in the troposphere of the im- 
portant trace species such as OH and ozone are dependent on the 
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distribution of NO,(=NO + NOz) which is short-lived (hours to days) 
and has a wide variety of sources. Three case scenarios repre- 
senting an A: surface source (natural radon source), B: aircraft 
source, and C: lightning source run for both the winter and summer 
seasons have been prescribed for the model intercomparison. The 
figures and tables presented in this report represent the results of 
running these 3 case scenarios with the Lagrangian version of the 
LLNL GRANTOUR model. Complete descriptions of the three case 
scenarios are given in Appendix A. Appendix B gives an example 
using the Case A: Dec-Jan-Feb, Natural Radon Source to describe 
the GRANTOUR run specifications. The other case runs for this re- 
port change only season and/or source of emissions. 


16593 (UCRL-ID-115637) Effects of elevated atmospheric 
CO, concentrations and water stress on field-grown maize. 
Response of vegetation to carbon dioxide, No. 015. Surano, K.A.; 
Kercher, J.R. (eds.). Lawrence Livermore National Lab., CA 
(United States). Oct 1993. 102p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE94009636. Source: OSTI; NTIS; GPO Dep. 

Global atmospheric carbon dioxide (COz) concentrations are 
continuing to increase and will probably double during the next cen- 
tury. The effects of such an increase are of global concern. Carbon 
dioxide-induced climate changes may result in reduced precipitation 
in major agricultural areas. The potential therefore exists for severe 
CO,-induced water-stress effects on agriculture. This set of studies 
determined the effects of long-term elevated atmospheric CO. con- 
centrations and severe water stress on biomass production, 
evapotranspiration, water-use efficiency (WUE), water potential, 
photosynthesis, stomatal conductance, morphology and phenology 
of maize grown under field conditions. Plants were grown at one of 
four daytime mean COz2 concentrations (348, 431, 506 or 656 
pLL—") in open-top field exposure chambers and at one of two lev- 
els of available water (well-watered or 50% of well-watered). This 
report is organized into 4 chapters followed by appendices. Sepa- 
rate abstracts were prepared for each of the four chapters: (1) 
biomass production and water-use efficiency, (2) gas exchange 
and water potential, (3) morphology and phenology, and (4) and el- 
emental analyses. Selected papers have been indexed separately 
for inclusion in the Energy Science and Technology Database. 


16594 (UCRL-ID-115638) Effects of long-term elevated at- 
mospheric CO. concentrations on Pinus ponderosa. Response 
of vegetation to carbon dioxide. Surano, K.A.; Kercher, J.R. (eds.). 
Lawrence Livermore National Lab., CA (United States). Oct 1993. 
140p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. Order Number DE94008832. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report details the results from an experiment of the effects of 
long-term elevated atmospheric CO, concentrations on ponderosa 
pine (Pinus ponderosa Laws.) saplings and seedlings. The study 
began in 1983 as a pilot study designed to explore the feasibility of 
using open-top chambers for continuous multi-year exposures on 
sapling-sized trees and to examine possible CO2 responses so that 
future research could be adequately designed. however, following 
the first year of exposure, preliminary results from the study indi- 
cated that measurements of CO. responses should be intensified. 
Open-top chambers proved suitable for use in multiyear exposures 
of mature trees. With respect to the preliminary examination of 
COz responses, many interesting observations were made. The 
nature of the preliminary results suggests that future long-term field 
CO, exposures on perennial species may be critical to the under- 
standing and preparation for future environments. Other research 
reported here attempted to adapt an existing western coniferous 
forest growth and succession model for use in elevated CO. sce- 
narios using differential species responses, and assessed the 
usefulness of the model in that regard. Seven papers have been 
processed separately for inclusion in the appropriate data bases. 


16595 (UCRL-ID-115850) Quantified estimates of total 
GWPs for greenhouse gases taking into account tropospheric 
chemistry. Wuebbles, D.J.; Tamaresis, J.S.; Patten, K.O. 
Lawrence Livermore National Lab., CA (United States). Nov 1993. 
130p. Sponsored by Environmental Protection Agency, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE94007846. Source: OSTI; NTIS; GPO Dep. 


372 ERA Vol. 19, No. 6 


The purpose of this report is to give interim account of the 
progress being made at Lawrence Livermore National Laboratory 
(LLNL) in developing an improved capability for assessing the di- 
rect and indirect effects on Global Warming Potentials. Much of our 
current efforts are being devoted to improving the capability for 
modeling of global tropospheric processes in our state-of-the-art 
zonally-averaged chemical-radiative-transport model of the tropo- 
sphere and stratosphere. These efforts are in preparation for an 
improved evaluation and better quantification of the indirect GWPs 
resulting from effects on tropospheric ozone from ethane and other 
gases with significant human-related emissions. There are three 
major findings that should result from this project that should have 
significant impacts on EPA and its programs. First, the current and 
ongoing studies of the direct and indirect GWPs should have a 
significant influence on the continuing national and international as- 
sessments of climate change. Second, the improved capability for 
modeling of chemical and physical processes should lead to en- 
hanced understanding of the controlling factors influencing ozone, 
hydroxyl and other key tropospheric constituents. Third, the en- 
hanced modeling capability should be important to future studies of 
human-related influences on tropospheric and stratospheric chemi- 
cal processes. 


16596 (UCRL-ID—-116155) Statistical intercomparison of 
global climate models: A common principal component ap- 
proach. Sengupta, S.K.; Boyle, J.S. Lawrence Livermore National 
Lab., CA (United States). Nov 1993. 43p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(PCMDI-+13). Order Number DE94008671. Source: OSTI; NTIS; 
GPO Dep. 

Variables describing atmospheric circulation and other climate 
parameters derived from various GCMs and obtained from obser- 
vations can be represented on a spatio-temporal grid (lattice) 
structure. The primary objective of this paper is to explore existing 
as well as new statistical methods to analyze such data structures 
for the purpose of model diagnostics and intercomparison from a 
statistical perspective. Among the several statistical methods con- 
sidered here, a new method based on common principal 
components appears most promising for the purpose of intercom- 
parison of spatio-temporal data structures arising in the task of 
model/model and model/data intercomparison. A strategy for such 
an intercomparison is outlined in two steps: First, the commonality 
of spatial structures in two (or more) fields is captured in the com- 
mon principal vectors, and second, the corresponding principal 
components obtained as time series are then compared on the ba- 
sis of similarities in their temporal evolution. 


16597 (UCRL-ID—116811) A physical optics model for scat- 
tering by irregular terrain at HF. Burke, G.J. Lawrence Livermore 
National Lab., CA (United States). 8 Mar 1994. 58p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE94009979. Source: OSTI; NTIS; GPO 
Dep. 

Physical optics models were developed for scattering of HF radi- 
ation by irregular terrain when an antenna is located on or near the 
scattering surface. The primary interest was in skywave radiation 
patterns for communication links using the ionosphere. Second- 
order reflections were included in the solution through an image 
approximation, and the UTD result for an impedance half-plane 
was used to reduce reflections due to truncating the current distri- 
bution on the surface. Arbitrary 2-D or 3-D terrain profiles can be 
entered into the codes, and the source can be an antenna with 
currents generated by the NEC method of-moments code or a 
point source. Results are validated by comparing with 2-D integral 
equation solutions for actual terrain contours. 


16598 (UCRL-JC—112788-Rev.1) The effect of elevation 
data representation on nocturnal drainage wind simulations: 
Revision 1. Walker, H.; Leone, J.M. Jr. Lawrence Livermore Na- 
tional Lab., CA (United States). 4 Feb 1994. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9309230-3-Rev.1: 2. international workshop in 
integrating geographic information systems and environmental 
modeling, Breckenridge, CO (United States), 27-29 Sep 1993). Or- 
der Number DE94009379. Source: OSTI; NTIS; GPO Dep. 





A critical requirement for accurately representing surface- 
atmosphere interactions within an atmospheric model is to 
realistically characterize the land surface. Data must be extracted 
from a geographical database and transformed so that it is consis- 
tent with the needs of the numerical model. In such a process, 
there are two major classes of error that must be understood and 
minimized whenever possible. The first class involves the accu- 
racy, precision, and resolution of the geographical data itself. The 
second is error introduced by the transformations used to assimi- 
late the data into the atmospheric model. Thus, this research has 
two coupled objectives: to understand the effects of errors within 
the geographical data base upon the accuracy of the atmospheric 
model simulation and to design optimal techniques for the transfor- 
mation of the data. 


16599 (UCRL-JC—114078) Climate effects of anthropogenic 
sulfate: Simulations from a coupled chemistry/climate model. 
Chuang, C.C.; Penner, J.E.; Taylor, K.E.; Walton, J.J. Lawrence 
Livermore National Lab., CA (United States). Sep 1993. 7p. Spon- 
sored by USDOE, Washington, DC (United States);National 
Aeronautics and Space Administration, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. NAGW-1287. (CONF- 
940115-15: 74. American Meteorological Society annual meeting, 
Nashville, TN (United States), 23-28 Jan 1994). Order Number 
DE94004352. Source: OSTI; NTIS; INIS; GPO Dep. 

In this paper, we use a more comprehensive approach by cou- 
pling a climate model with a 3-D global chemistry model to 
investigate the forcing by anthropogenic aerosol sulfate. The chem- 
istry model treats the global-scale transport, transformation, and 
removal of SOz, DMS and H2SO, species in the atmosphere. The 
mass concentration of anthropogenic sulfate from fossil fuel com- 
bustion and biomass burning is calculated in the chemistry model 
and provided to the climate model where it affects the shortwave 
radiation. We also investigate the effect, with cloud nucleation pa- 
rameterized in terms of local aerosol number, sulfate mass 
concentration and updraft velocity. Our simulations indicate that an- 


thropogenic sulfate may result in important increases in reflected 
solar radiation, which would mask locally the radiative forcing from 
increased greenhouse gases. Uncertainties in these results will be 
discussed. 


16600 (UCRL-JC—114347) The role of multimedia, multi- 
pathway exposure assessments in risk-based regulations at 
California hazardous wastes sites. McKone, T.E. (Lawrence Liv- 
ermore National Lab., CA (United States)); Butler, E.G.; Wong, J.J. 
Lawrence Livermore National Lab., CA (United States). Oct 1993. 
6p. Sponsored by California State Government, Sacramento, CA 
(United States). DOE Contract W-7405-ENG-48. (CONF-940312- 
58: 2. Probabilistic safety assessment and management conference 
(PSAM), San Diego, CA (United States), 20-24 Mar 1994), Order 
Number DE94009378. Source: OSTI; NTIS; GPO Dep. 

The Department of Toxic Substances Control (DTSC), within the 
California Environmental Protection Agency, has the responsibility 
for managing the State’s hazardous-waste program to protect pub- 
lic health and the environment. The Office of Scientific Affairs 
(OSA) within the DTSC provides scientific assistance in the areas 
of toxicology, risk and environmental assessment, training, and 
guidance to the regional offices within DTSC. Part of this assis- 
tance and guidance is the preparation of regulations, scientific 
standards, guidance documents, and recommended procedures for 
use by regional staff, local governmental agencies, or responsible 
parties and their contractors in the characterization and mitigation 
of hazardous-waste-substances-release sites. CalTOX has been 
developed as a spreadsheet model to assist in health-risk assess- 
ments that address contaminated soils and the contamination of 
adjacent air, surface water, sediments, and ground water. The 
model system includes a multimedia transport and transformation 
model, exposure scenario models, and efforts to quantify and re- 
duce uncertainty in multimedia, multiple-pathway exposure models. 
This paper lists the objectives of a multimedia, total exposure 
model; provides an overview of the CalTOX model components; 
and describes the philosophy under which the model was devel- 
oped. 


16601 (UCRL-JC—114411) A long-term simulation of sur- 
face fluxes and soil moisture. Kim, J. (Lawrence Livermore 
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National Lab., CA (United States)); Lee, R.L.; Ek, M. Lawrence 
Livermore National Lab., CA (United States). Sep 1993. 6p. Spon- 
sored by USDOE, Washington, DC (United States);National Inst. 
for Global Environmental Change, Davis, CA (United States). DOE 
Contract W-7405-ENG-48. (CONF-9401 15-24: 74. American Mete- 
orological Society annual meeting, Nashville, TN (United States), 
23-28 Jan 1994). Order Number DE94006661. Source: OSTI; 
NTIS; GPO Dep. 

The heat fluxes over land surfaces play important roles in shap- 
ing atmospheric flows on various temporal and spatial scales. Fast 
and McCorcle showed that sea-breeze-like mesoscale circulations 
can develop over land surfaces of heterogeneous soil type and soil 
moisture. Evaporation from land surfaces is one of the major mois- 
ture sources for the summertime convective precipitation in 
extratropics. General circulation model studies also indicate that 
surface characteristics cause a significant impact on the simulated 
climate. 


16602 (UCRL-JC—114412) Simulation of a precipitation 
event in the western United States. Kim, Jinwon (Lawrence Liv- 
ermore National Lab., CA (United States)); Soong, S.T. Lawrence 
Livermore National Lab., CA (United States). Sep 1993. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. Grant W/GEC0017. (CONF-940115-23: 74. 
American Meteorological Society annual meeting, Nashville, TN 
(United States), 23-28 Jan 1994). Order Number DE94004835. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Wintertime precipitation is the major water resources in the west- 
ern United States. Thus correct assessment of the wintertime 
precipitation is important in planning the summertime water supply 
and the development of future water resources. Precipitation fore- 
cast is also important for early warning of flood. Regional 
precipitation depends chiefly on the large scale flow and local to- 
pography. Large scale moisture influx determines the amount of 
moisture available for the precipitation. Topography affects two ma- 
jor factors in the local precipitation: Low-level vertical motion and 
local water vapor transport. Topography also affects partitioning the 
total precipitation into rain and snow since the snow line is usually 
lower than the peaks of major mountain ranges during wintertime. 
Modeling the features of regional precipitation has been intensely 
studied. Previous studies show that limited area models nested 
within large scale models or analysis can capture realistic features 
of storms. As limited area models usually have much finer spatial 
resolutions than large scale models, parameterized precipitation 
processes developed for large scale models may not be adequate 
for limited area models. We present a simulation of twelve-day pre- 
cipitation over California from Feb. 11 to Feb. 23 1986. We focus 
on features of precipitation such as the local distribution, total 
amount, and the occurrence of snowfall and rainfall. The simulation 
is carried out using a primitive-equation limited-area model. 


16603 (UCRL-JC—115044) A correlated k-distribution model 
of the heating rates for atmospheric mixtures of H2O0, COo, O3, 
CH,, and N20 in the 0-2500 cm—' wave number region at alti- 
tudes between 0 and 60 km. Grossman, A.S.; Grant, K.E. 
Lawrence Livermore National Lab., CA (United States). Sep 
1993. 5p. Sponsored by USDOE, Washington, DC (United 
States);Environmental Protection Agency, Washington, DC (United 
States);National Aeronautics and Space Administration, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-940115-18: 74. American Meteorological Society annual 
meeting, Nashville, TN (United States), 23-28 Jan 1994). Order 
Number DE94005136. Source: OSTI; NTIS; GPO Dep. 

The main purposes of this paper are to first use the direct 
method of GGFP to calculate the transmission of the individual 
molecules H2O, CO2, O3, CH4, and N2O, plus the transmission of 
a mixture of all these molecules. Second, to use the G2 model for 
overlapping k-distributions to calculate the transmission for the 
CH,4-N20 and H20-COz systems in the spectral regions in which 
there are overlapping absorption features. For the wavenumber in- 
terval 0-2500 cm—" and altitude range of 0-60 km, a calculation of 
the atmospheric heating rates, upward fluxes, and downward 
fluxes will be made for each of the above cases and compared to 
line by line calculations. 
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16604 (UCRL-JC—1 15337) Carbon cycle modeling caicula- 
tions for the IPCC. Wuebbles, D.J.; Jain, A.K. Lawrence Livermore 
National Lab., CA (United States). 12 Aug 1993. 19p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-48. (CONF-9309300-1: International panel on climate 
change (IPCC) meeting, Carqueiranne (France), 18 Sep 1993). Or- 
der Number DE94004332. Source: OSTI; NTIS; INIS; GPO Dep. 

We carried out essentially all the carbon cycle modeling calcula- 
tions that were required by the IPCC Working Group 1. 
Specifically, IPCC required two types of calculations, namely, “in- 
verse calculations” (input was CO, concentrations and the output 
was CO, emissions), and the “forward calculations” (input was 
CO. emissions and output was CO. concentrations). In particular, 
we have derived carbon dioxide concentrations and/or emissions 
for several scenarios using our coupled climate-carbon cycle mod- 
elling system. 


16605 (UCRL-JC—115863) Computer animation of clouds. 
Max, N. Lawrence Livermore National Lab., CA (United States). 28 
Jan 1994. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9405113-—1: Com- 
puter animation ‘94, Geneva (Switzerland), 25-27 May 1994). 
Order Number DE94008289. Source: OSTI; NTIS; GPO Dep. 

Computer animation of outdoor scenes is enhanced by realistic 
clouds. | will discuss several different modeling and rendering 
schemes for clouds, and show how they evolved in my animation 
work. These include transparency-textured clouds on a 2-D plane, 
smooth shaded or textured 3-D clouds surfaces, and 3-D volume 
rendering. For the volume rendering, | will present various illumina- 
tion schemes, including the density emitter, single scattering, and 
multiple scattering models. 


16606 (UCRL-JC—115899) Factors influencing the parame- 


terization of tropical anvils within GCMs. Bradiey, M.M.; Chin, 
H.N.S. Lawrence Livermore National Lab., CA (United States). Mar 
1994. 4p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. (CONF-940373—2: 3. atmospheric 


radiation measurement (ARM) science team meeting, Norman, OK 
(United States), 1-5 Mar 1994). Order Number DE94010058. 
Source: OSTI; NTIS; GPO Dep. 

The overall goal of this project is to improve the representation of 
anvil clouds and their effects in general circulation models (GCMs). 
We have concentrated on an important portion of the overall goal; 
the evolution of cumulus-generated anvil clouds and their effects 
on the large-scale environment. Because of the large range of 
spatial and temporal scales involved, we have been using a multi- 
scale approach. For the early-time generation and development of 
the citrus anvil we are using a cloud-scale model with a horizontal 
resolution of 1-2 kilometers, while for the transport of anvils by the 
large-scale flow we are using a mesoscale model with a horizontal 
resolution of 10-40 kilometers. The eventual goal is to use the in- 
formation obtained from these simulations, together with available 
observations to develop an improved cloud parameterization for 
use in GCMS. The cioud-scale simulation of a midlatitude squall 
line case and the mesoscale study of a tropical anvil using an anvil 
generator were presented at the last ARM science team meeting. 
This paper concentrates on the cloud-scale study of a tropical 
squall line. Results are compared with its midlatitude counterparts 
to further our understanding of the formation mechanism of anvil 
clouds and the sensitivity of radiation to their optical properties. 


16607 (UCRL-JC—116013) Organic aerosols. Penner, J.E. 
Lawrence Livermore National Lab., CA (United States). Jan 1994. 
15p. Sponsored by USDOE, Washington, DC (United 
States);National Aeronautics and Space Administration, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9404123-1: Dahlem workshop, Berlin (Germany), 24 Apr 
1994). Order Number DE94008967. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Organic aerosols scatter solar radiation. They may also either 
enhance or decrease concentrations of cloud condensation nuclei. 
This paper summarizes observed concentrations of aerosols in re- 
mote continental and marine locations and provides estimates for 
the sources of organic aerosol matter. The anthropogenic sources 
of organic aerosols may be as large as the anthropogenic sources 
of sulfate aerosols, implying a similar magnitude of direct forcing of 
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climate. The source estimates are highly uncertain and subject to 
revision in the future. A slow secondary source of organic aerosols 
of unknown origin may contribute to the observed oceanic concen- 
trations. The role of organic aerosols acting as cloud condensation 
nuclei (CCN) is described and it is concluded that they may either 
enhance or decrease the ability of anthropogenic sulfate aerosols 
to act as CCN. 


16608 (WHC-EP-—0528-1) Quality Assurance Project Plan 
for radioactive airborne emissions data compilation and re- 
porting. Burris, S.A.; Thomas, S.P. Westinghouse Hanford Co., 
Richland, WA (United States). Feb 1994. 68p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE94009440. Source: OSTI; NTIS; 
GPO Dep. 

This Quality Assurance Project Plan addresses the quality assur- 
ance requirements for compiling data from radioactie aiborne 
emissions. These data will be reported to the US Environmental 
Protection Agency, the US Department of Energy, and the Wash- 
ington State Department of Health. Hanford Site radioactive 
airborne emissions are reported to the US Environmental Protec- 
tion Agency in compliance with Title 40, Protection of the 
Environment, Code of Federal Regulations, Part 61, “National 
Emissions Standards for Hazardous Air Pollutants , “Subpart H, 
“National Emissions Standards for Emissions of Radionuclides 
Other Than Radon From Department of Energy Facilities” (EPA 
1989a). Reporting to US Department of Energy is performed in 
compliance with requirements of US Department of Energy Order 
5400.1, General Environmental Protection Program (DOE 1988a). 
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Refer also to citation(s) 14289, 14421, 14472, 14493, 14530, 
14535, 14538, 14556, 14557, 14579, 14596, 14605, 14606, 14620, 
14621, 14622, 14624, 14626, 14627, 14628, 14635, 14641, 14642, 
14644, 14648, 14668, 14691, 14700, 14702, 14710, 14711, 14726, 
14728, 14730, 14732, 14735, 14745, 14747, 14754, 14759, 14767, 
14774, 14791, 14792, 14798, 14799, 14804, 14808, 14809, 14810, 
14811, 14826, 14830, 14831, 14834, 14841, 14844, 14851, 14852, 
14853, 14859, 14860, 14861, 14862, 14863, 14864, 14866, 14867, 
14868, 14869, 14875, 14878, 14885, 14889, 14891, 14895, 14982, 
14983, 14984, 14985, 15409, 15410, 15411, 15412, 15414, 15415, 
15416, 15417, 15420, 15421, 15423, 15424, 15425, 15427, 15428, 
15429, 15430, 15431, 15433, 15434, 15435, 15504, 15505, 15533, 
15539, 15883, 16018, 16019, 16023, 16104, 16396, 16397, 16454, 
16511, 16516, 16536, 16551, 16552, 16555, 16556, 16567, 16581, 
16600, 16601, 16682, 16684, 16695, 16696, 16700, 16785, 16835, 
16836, 16837, 16838, 16839, 16861, 16862, 16866, 16873, 16901, 
16907, 17632, 17698, 17699 


16609 (AECL—10657) The influence of moisture content of 
sand on leach rates from cement and bitumen radioactive 
waste forms in a shallow ground repository. Lovasic, Z.; Torok, 
J.; Buckley, L.P. Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs. Nov 1992. 21p. (CONF- 
92085 1-: Spectrum ‘92: nuclear and hazardous waste 
management international topical meeting, Boise, ID (United 
States), 23-27 Aug 1992). Order Number DE94620551. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Leaching rates from cement and bitumen-conditioned waste in 
contaci with sand were determined with different water content of 
the sand up to and including saturation. A cylindrical waste form 
occupied one end of a column, with sand packed in the remainder. 
Axial radionuclide concentration profiles in the columns were deter- 
mined several times during the experiment using an automated 
system consisting of a qanme spectrometer and an optical bench. 
The migration of Sr, '87Cs and ©°Co was determined from con- 
centration profiles with time. The diffusion coefficient for '°7Cs in 
cement varied more than expected with the change of moisture 
content of sand. The leaching of bitumen waste forms is complex, 
and has poor reproducibility. When the water content of the sand 
was below 0.067 mL/mL, no leaching was determined from bitu- 
men waste forms in all of the specimens except one. No clear 
relationship could be established between leach rate and the water 
content of sand above 0.18 mL/mL water content. 





16610 (AECL-10937) Thermal cracking in Lac du Bonnet 
granite during slow heating to 205 degrees celsius. Chernis, 
P.J.; Robertson, P.B. Atomic Energy of Canada Ltd., Pinawa, MB 
(Canada). Whiteshell Nuclear Research Establishment; Geological 
Survey of Canada, Ottawa, ON (Canada). Sep 1993. 2ip. (COG- 
93-358.). Order Number DE94619147. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Acoustic emissions (AE) were recorded as drill core samples of 
Lac du Bonnet granite were slowly heated to between 66 and 205 
degrees celsius to evaluate the effects of temperature on the prop- 
erties of rock samples. Longitudinal and shear velocities of the 
samples were measured, and Young’s moduli, shear moduli and 
Poisson's ratios were calculated. No significant AE activity was de- 
tected until temperatures reached approximately 73-80 degrees 
celsius. Above this ‘threshold’ temperature, calculated rock proper- 
ties decreased, and at 205 degrees celsius calculated Young's 
modulus, shear modulus, and Poisson's ratio were reduced by 30, 
26, and 29% respectively. 


16611 (ANL/ACL-93/1) Determination of PCBs in Rocky 
Flats Type IV waste sludge by gas chromatography/electron 
capture detection. Parish, K.J.; Applegate, D.V.; Boparai, A.S.; 
Reedy, G.T. Argonne National Lab., IL (United States). Dec 1993. 
59p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE94008696. Source: 
OSTI; NTIS; GPO Dep. 

Type IV Rocky Flats Plant (RFP) radioactive sludge samples 
must be evaluated for polychlorinated biphenyl (PCB) content be- 
fore disposal. The Type IV sludge consists of organic solvents, 
degreasers, cutting oils, and transuranic (TRU) waste mixed with 
calcium silicate (MicroCel E®) and Oil Dri® to form a grease or 
paste-like material. For laboratory studies a nonradioactive simu- 
lated Type IV RFP sludge was prepared having a composition 
similar to that expected from field samples. A simplified method 
was developed for extraction, purification and analysis of PCBs us- 
ing samples of simulated sludge spiked with Aroclors 1254 and 
1260 (reports provided to Argonne indicated Aroclors 1254 and 
1260 as the most likely PCB contaminants in RFP sludge sam- 
ples). The developed method was compared to the Environmental 
Protection Agency (EPA) accepted SW-846 method for analysis of 
PCBs (Method 8081). The accuracy and precision data were found 
to be similar for the two methods. The developed method was also 
tested with samples of simulated sludge spiked with Pu (in solid 
and solution forms). Reduction of radioactivity in final extract ver- 
sus in the spike sample ranged from a factor of 10° to 107. 


16612 (ANL/CMT/PP-—79479) Uranium-contaminated soils: 
Ultramicrotomy and electron beam analysis. Buck, E.C.; Dietz, 
N.L.; Bates, J.K.; Cunnane, J.C. Argonne National Lab., IL (United 
States). [1994]. 31p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Order Number 
DE94009804. Source: OSTI; NTIS; INIS; GPO Dep. 

Uranium contaminated soils from the Fernald Operation Site, 
Ohio, have been examined by a combination of optical microscopy, 
scanning electron microscopy with backscattered electron detection 
(SEM/BSE), and analytical electron microscopy (AEM). A method 
is described for preparing of transmission electron microscopy 
(TEM) thin sections by ultramicrotomy. By using these thin sec- 
tions, SEM and TEM images can be compared directly. Uranium 
was found in iron oxides, silicates (soddyite), phosphates (autu- 
nites), and fluorite. Little uranium was associated with clays. The 
distribution of uranium phases was found to be inhomogeneous at 
the microscopic level. 


16613 (ANV/ER/CP-81906) Characterization of aquifer rela- 
tionships by using geochemical techniques for plume 
delineation. Aggarwal, P.K.; Burton, J.C.; Rose, C.M. Argonne Na- 
tional Lab., IL (United States). Environmental Research Div. [1994]. 
7p. Sponsored by Department of Agriculture, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Agreement 04 
P2-92-USDA-CCC. (CONF-940499-6: Federal environmental 
restoration and waste minimization conference and exhibition, New 
Orleans, LA (United States), 25-29 Apr 1994). Order Number 
DE94009776. Source: OSTI; NTIS; GPO Dep. 
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Conventional approaches to characterize aquifers at hazardous 
waste sites rely heavily on the installation of monitoring wells, hy- 
draulic testing, and sampling and analysis of groundwater for 
contaminant concentrations. The use of geochemical techniques to 
determine relationships among aquifers in environmental investiga- 
tions is limited, in part, because of a generally held view that these 
techniques may not be useful for shallow aquifers. In this paper, 
the authors discuss the use of (a) major ion compositions, (b) sta- 
ble isotope ratios of oxygen, hydrogen, and carbon, and (c) the 
abundance of tritium to identify multiple aquifers, to establish the 
lateral extent of aquitards, and to determine hydraulic interconnec- 
tions among aquifers at two hazardous waste sites. Experience 
with these and ongoing investigations at several other sites demon- 
strates that carefully conducted geochemical sampling and analysis 
of limited samples of groundwater provide an effective tool for hy- 
drogeologic characterization in a variety of geologic settings. 


16614 (ANL/ER/CP-81907) A method for aquifer and piezo- 
metric surface mapping with a cone penetrometer. Aggarwal, 
P.K.; Burton, J.C.; Meyer, W.T.; Stefano, J.E. Argonne National 
Lab., IL (United States). [1994]. 11p. Sponsored by Department of 
Agriculture, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. No. 04 P2-92-USDA-CCC. (CONF-940499-5: 
Federal environmental restoration and waste minimization confer- 
ence and exhibition, New Orleans, LA (United States), 25-29 Apr 
1994). Order Number DE94009805. Source: OSTI; NTIS; GPO 
Dep. 

The electronic cone penetrometer (ECPT) is increasingly being 
used for environmental characterization of hazardous waste sites, 
especially to delineate subsurface lithology and to obtain samples 
of groundwater. A potentially powerful use of the ECPT is the map- 
ping of subsurface hydrostratigraphic features and aquifer 
piezometric surface(s) by using measurements of pore pressure. 
Most published studies on the use of the ECPT have been limited 
to shallow sand-clay sequences and indicate only limited success 
in hydrogeologic characterization. In this paper, we discuss a 
method for delineating the depth and thicknesses of unsaturated 
and saturated zones on the basis of the nature and rate of pore 
pressure dissipation. We have used this method to depths of 110 ft 
at several sites underlaid by clay-sand or weathered shale- 
limestone sequences. The equilibrium pore pressures in the 
saturated zone should ideally indicate the depth of the water table 
or aquifer piezometric surface; however, our data indicate that an 
apparent equilibrium value for pore pressures may be obtained that 
may be lower or higher than the true value, depending on the com- 
position and grain size of the material in the aquifer, the depth of 
the dissipation test within the saturated zone, and the history of 
use of the porous filter in the cone penetrometer assembly. Conse- 
quently, the data on dissipation must be carefully calibrated and 
tested with measurements in a monitoring well before the data are 
used to determine piezometric surfaces. 


16615 (ANL/ER/CP-81933) Expedited site characterization 
for remedial investigations at federal facilities. Burton, J.C. Ar- 
gonne National Lab., IL (United States). [1994]. 12p. Sponsored by 
Department of Agriculture, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-940499-2: Federal environ- 
mental restoration and waste minimization conference and 
exhibition, New Orleans, LA (United States), 25-29 Apr 1994). Or- 
der Number DE94009696. Source: OSTI; NTIS; GPO Dep. 
Argonne National Laboratory's Expedited Side Characterization 
(ESC) methodology gives federal agencies a process for producing 
high-quality CERCLA and RCRA site characterizations and reme- 
dial investigations in a cost- and time-efficient manner. The ESC 
process has been successfully tested and applied at numerous 
federal facilities. Examples include expanded site investigations for 
the Department of Interior's Bureau of Land Management and re- 
medial investigations for the Commodity Credit Corporation/US 
Dept. of Agriculture (CCC/USDA). In particular, the CCC/USDA has 
been the major sponsor in the development of the ESC process at 
Argonne. The technical successes and the cost and time savings 
of the ESC process for these programs have been detailed in pre- 
vious papers. The Argonne ESC is currently being implemented at 
a Department of Energy facility (Pantex) and is schedules for im- 
plementation in the Department of Defense base closure program 
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in order to meet accelerated schedules for remedial actions by 
these agencies 


16616 (ANL/ESD/TM-54) Proceedings: Special session on 
the rehabilitation of US Army Training Lands, Second Annual 
Conference of the Society for Ecological Restoration, held in 
Chicago, Illinois, April 29-May 3, 1990. Hinchman, R.R. (comp.). 
Argonne National Lab., IL (United States). May 1993. 143p. Spon- 
sored by Department of Defense, Washington, DC (United States). 
DOE Contract W-31109-ENG-38. (CONF-9004373—-: 2. annual 
conference of the Society for Ecological Restoration, Chicago, IL 
(United States), 29 Apr - 3 may 1990). Order Number 
DE94003678. Source: OSTI; NTIS; INIS; GPO Dep. 

US Army lands are currently being degraded at a rate that often 
exceeds natural resource conservation goals. The US Army Con- 
struction Engineering Research Laboratories is developing and 
implementing the Integrated Training Area Management (ITAM) 
program at several installations in the United States and Germany 
to reverse the rate of degradation and maintain realistic training 
habitat. The ITAM program includes environmental education/ 
awareness tools, revegetation and erosion-control technologies, 
standardized land-monitoring methodologies, and computerized 
land-management decision-support systems that are integrated 
with military training mission requirements to provide a long-term, 
land-management program. 


16617 (ANL/ESD/TM-60) Initial building investigations at 
Aberdeen Proving Ground, Maryland: Building E5190. 
Brubaker, K.L.; Dougherty, J.M.; Tome, C. Argonne National Lab.., 
IL (United States). Oct 1993. 39p. Sponsored by Department of 
Defense, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. Order Number DE94009965. Source: OSTI; NTIS; 
GPO Dep. 

As part of a building decommissioning and demolition program at 
Aberdeen Proving Ground, a detailed inspection of each target 
building is conducted in order to characterize and describe the 
state of the building as it currently exists and to identify areas po- 
tentially contaminated with toxic or other hazardous substances. 
Room surfaces, drains and sumps, remaining equipment, and such 
associated exterior aboveground and underground appurtenances 
as tanks and pipelines are among the features, generically termed 
compartments, that may be potentially contaminated. Detailed 
drawings are prepared to illustrate the existing structure of each 
building. This report presents the results of the inspection of build- 
ing E5190 in the Edgewood/Canal Creek area of Aberdeen Proving 
Ground. This building houses a 10,000-gal tank formerly used to 
store xylene. Eleven potentially contaminated compartments were 
identified in this building and its vicinity. 


16618 (BNWL-SA-6431) Plutonium concentrations — in 
airborne soil at Rocky Flats and Hanford. Sehmel, G.A. Battelle- 
Northwest, Richland, WA (United States). Pacific Northwest Lab. 
Jul 1977. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-76RL01830. (CONF-771109-1: ANS 
winter meeting, San Francisco, CA (United States), 27 Nov - 2 dec 
1977). Order Number DE94007824. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The objective of this paper is to summarize measured resuspen- 
sion concentrations and to consider the implications of these 
results. In these experiments, airborne concentrations were mea- 
sured as functions of wind speed, airborne particle size, wind 
direction, and the collected-piutonium and other nuclides per gram 
of airborne soil. Airborne radionuclides were normalized by the to- 
tal amount of airborne solids to relate concentration per gram of 


airborne solid to concentration per gram of radionuclide on the 
ground. 


16619 (CONF-9311175—1) Fragmentation of habitats used 
by neotropical migratory birds in Southern Appalachians and 
the neotropics. Pearson, S.M. (Oak Ridge National Lab., TN 
(United States)); Dale, V.H.; Offerman, H.L. Oak Ridge National 
Lab., TN (United States); Oak Ridge Associated Universities, Inc., 
TN (United States). [1993]. 6p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400 .; 
AC05-760R00033. From Society of American Foresters (SAF) 
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meeting on the application of landscape concepts to forest ecosys- 
tem management; Indianapolis, IN (United States); 7-10 Nov 1993. 
Order Number DE94007416. Source: OSTI; NTIS; GPO Dep. 

Recent declines in North American breeding populations have 
sparked great concern over the effects of habitat fragmentation. 
Neotropical migrant birds use and are influenced by two biomes 
during a single life span. Yet assessment of the relative importance 
of changes in tropical wintering areas versus temperate breeding 
areas is complicated by regional variation in rates and extent of 
habitat change. Landscape-level measurements of forest fragmen- 
tation derived from remotely-sensed data provide a means to 
compare the patterns of habitat modification on the wintering and 
breeding grounds of migrant birds. This study quantifies patterns of 
forest fragmentation in the Southern Appalachian Mountains and 
tropical Amazon and relates these patterns to the resource needs 
of neotropical migrant birds. Study sites were selected from 
remotely-sensed images to represent a range of forest fragmenta- 
tion (highly fragmented landscape to continuous forest). 


16620 (DOE/ER/61031-T2) Controls over nutrient flow 
through plants and microbes in Arctic tundra: Final report. 
Schimel, J. Alaska Univ., Fairbanks, AK (United States). Inst. of 
Arctic Biology. [1994]. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG06-90ER61031. Order Num- 
ber DE94005935. Source: OSTI; NTIS; GPO Dep. 

Ecosystem productivity in the Arctic is strongly controlled by N 
availability to plants. Thus, disturbances to the Arctic system are 
likely to have their greatest impacts by altering the supply of nutri- 
ents to plants. Thus, to understand the dynamics of Arctic tundra, 
a complete understanding of the controls on N cycling in tundra 
soils is necessary. This project focused on understanding nutrient 
dynamics in arctic tussock tundra, specifically evaluating the role of 
microbial uptake and competition for nutrients as a control on plant 
N-uptake. The project consisted of several major components: 
Short- and long-term partitioning of NH,* in tussock tundra (1990— 
1991); Measurement of NH,* uptake rates by Eriophorum 
vaginatum and by soil microbes; Determination of microbial NH4* 
and NO3-— uptake kinetics; and Determination of the partitioning of 
NH,* and amino acids between E. vaginatum and soil microbes. 


16621 (DOE-HMIP-RR-93.0015) Groundwater sampling, 
analysis and results for the Needle’s Eye natural analogue 
site. Pearce, J.M. British Geological Survey, Keyworth (United 
Kingdom). 1993. 62p. Sponsored by Department of the Environ- 
ment, London (United Kingdom). Her Majesty’s Inspectorate of 
Pollution. Contract PECD-7/9/512. (BGS-TR-WE-92/28.). Order 
Number DE94620552. Source: OST!; NTIS (US Sales Only); INIS. 

HMIP has a research programme investigating some naturally 
radioactive sites in the UK as geochemical analogues of radionu- 
clide migration. The objective is to test thermodynamic databases 
and computer codes used for modelling radionuclide migration un- 
der environmental conditions. This report details a study of the 
geochemistry of the groundwaters in the vicinity of pitchblende 
veins outcropping in the cliff at Needle’s Eye on the Solway Coast, 
SW Scotland. The report describes a comprehensive water sam- 
pling and analysis programme and discusses the hydrochemical 
characteristics of the site and the controlling factors. The report 
provides a valuable compilation of data for modelling the migration 
of U and other elements in the groundwaters and surface waters 
flowing through the Merse sediments. (Author). 


16622 (DOE/MC/27363-3629) Tampa Electric Company, 
Polk Power Station Unit No. 1: Annual report, January— 
December 1992. Tampa Electric Co., FL (United States). Oct 
1993. 90p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC21-91MC27363. Order Number 
DE94000098. Source: OSTI; NTIS; GPO Dep. 

As part of the Tampa Electric Polk Power Unit No. 1, a Texaco 
pressurized, oxygen-blown entrained-flow coal gasifier will convert 
approximately 2300 tons per day of coal (dry basis) into a medium- 
BTU fuel gas with a heat content of about 250 BTU/scf (LHV). 
Syngas produced in the gasifier flows through a high-temperature 
heat recovery unit which cools the gases prior to entering two par- 
allel clean-up areas. A portion (up to 50%) of the hot syngas is 
cooled to 1000°F and passed through a moving bed of zinc ti- 
tanate sorbent which removed sulfur containing components of the 





fuel gas. The project will be the first in the world to demonstrate 
this advanced metal oxide hot gas desulfurization technology at a 
commercial scale. The remaining portion of the syngas is cooled to 
400°F for conventional acid gas removal. This portion of the plant 
is capable of processing between 50% and 100% of the dirty syn- 
gas. The cleaned low-BTU syngas is then routed to the combined 
cycle power generation system where it is mixed with air and 
burned in the gas turbine combustor. Heat is extracted from the 
expanded exhaust gases by a heat recovery steam generator to 
produce high pressure steam. This steam, along with the steam 
generated in the gasification process, drives a steam turbine to 
generate an additional 132MW of power. Internal process power 
consumption is approximately 62MW, and includes power for coal 
grinding, air separation, and feed pumps. Net output from the 
GCC demonstration plant will be 260MW. 


16623 (DOE/MT/92008-5) Development of a cost-effective 
environmental compliance technology for stripper weil brines: 
Quarterly report, October 1, 1993-December 31, 1993. 
Adewumi, M.A.; Watson, R.W. Pennsylvania State Univ., University 
Park, PA (United States). Dept. of Mineral Engineering. [1993]. 
26p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-92MT92008. Order Number DE94009148. Source: 
OSTI; NTIS; GPO Dep. 

In order to demonstrate to the EPA that brines from both stripper 
oil and marginal gas wells in the Appalachian Basin are capable of 
being treated and disposed of by discharge to streams in an envi- 
ronmentally safe manner, the existing research effort on stripper oil 
well brines will be continued and expanded to examine the range 
of brines produced from marginal gas welis. The specific object of 
the research is to demonstrate that the characteristics of wastewa- 
ter from stripper oil wells and marginal gas wells are sufficiently 
similar to be treated under a standardized treatment methodology, 
that the environmental impacts of the discharge of treated brines 
from both stripper oil and marginal gas wells can be adequately 
regulated, and that the inclusion of marginal gas wells in the same 
category as stripper oil wells is appropriate, especially for wells op- 
erating in the Appalachian Basin. 


16624 (DOE/NV/10845—24) Transport of sorbing solutes in 
randomly heterogeneous formations: Spatial moments, 
macrodispersion, and parameter uncertainty. Andricevic, R. 
Nevada Univ., Las Vegas, NV (United States). Water Resources 
Center. Jun 1993. 42p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO8-90NV10845. Order Number 
DE94003512. Source: OSTI; NTIS; GPO Dep. 

Publication No. 45108. 

Expressions for the spatial moments and macrodispersion tensor 
for sorbing solutes in heterogeneous formations were presented 
using a probabilistic model of a fluid residence time coupled with 
the particle position analysis. The fluid residence time was defined 
as a fraction of the actual time during which the particle stayed in 
the mobile fluid phase of the aquifer. The fluid residence time is a 
random variable whose variability comes as a result of the non- 
equilibrium sorption properties. The sorbing solute was assumed to 
be governed with first-order linear kinetics. The closed-form ex- 
pressions were based on the stationarity in the kinetic process and 
on the first-order approximation in the hydraulic conductivity field 
and in the fluid residence time. The non-equilibrium effects were 
presented as a function of the spatial variability in hydraulic con- 
ductivity and temporal variability in the fluid residence time. The 
importance of the non-equilibrium processes in the field scale was 
found to be dependent on reaction rates, retardation factor, mean 
velocity, and on variance and correlation scale of the hydraulic 
conductivity. The time needed to reach the asymptotic macrodis- 
persivity is dependent on the degree of non-equilibrium processes 
and distribution coefficient. The impact from the uncertainty in pa- 
rameters upon the spatial moments was examined and compared 
with the organic tracer used in the Borden field experiment. 


16625 (DOE/NV/10845—298) Numerical simulation of two- 
dimensional groundwater transport of tritium from the 
Cheshire (U-20N) site, Pahute Mesa, Nevada Test Site. 
Pohimann, K.; Andricevic, R.; Vallikat, V. Nevada Univ., Las Vegas, 
NV (United States). Water Resources Center. Sep 1993. 27p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract AC08-90NV10845. Order Number DE94009557. Source: 
OSTI; NTIS; GPO Dep. 

Publicatiion No. 45113. 

Groundwater transport of tritium from the Cheshire (U-20n) site 
at the Nevada Test Site (NTS) is investigated using a stochastic 
approach and numerical simulations. The hydrogeologic system is 
modeled as a horizontal two dimensional fractured-rhyolite aquifer 
intersected by a rubble chimney that extends upward from the shot 
cavity. The chimney, which is considered to be more permeable 
than surrounding rocks, is thought to act as a conduit for flow of tri- 
tiated groundwater from the cavity to the aquifer under a vertically 
upward hydraulic gradient. Heterogeneity of hydraulic conductivity 
in the aquifer is described as a random function with the mean, 
variance, and isotropic correlation length estimated from available 
field data. Realizations of the conductivity field having these statis- 
tical characteristics are generated with a numerical implementation 
of the turning bands algorithm. Several realizations of the spatially 
correlated random groundwater velocity field are then produced for 
each realization of the conductivity field using a numerical finite- 
element code. Inclusion of groundwater flux from the chimney 
produces a “groundwater mound” in the aquifer near the chimney, 
with a significant component of flow directed opposite to regional 
flow, thereby introducing highly non-uniform flow to the otherwise 
uniform flow field. Transport of tritium in the flow field away from 
the chimney is simulated with the particle tracking random walk 
(PTRW) technique, which is suitable for treating the processes of 
advection and dispersion. Effects on the distribution of tritium 
caused by flux from the chimney, aquifer porosity, and size of the 
tritium source area are analyzed. Results indicate that the magni- 
tude of chimney flux is an important control on tritium plume 
behavior because the nonuniform flow conditions in the chimney 
region greatly increase dispersion of the plume when compared to 
the case without chimney flux. 


16626 (DOE/OR-01-1214-D2) Remedial Investigation Re- 
port on the Abandoned Nitric Acid Pipeline at the Oak Ridge 
Y-12 Plant, Oak Ridge, Tennessee: Energy Systems Environ- 
mental Restoration Program; Y-12 Environmental Restoration 
Program. Oak Ridge Y-12 Plant, TN (United States); Science Ap- 
plications International Corp., Oak Ridge, TN (United States). Feb 
1994. 223p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840S21400. (Y/ER-149-D2). Order 
Number DE94010030. Source: OSTI; NTIS; GPO Dep. 

Upper East Fork Poplar Creek Operable Unit 2 consists of the 
Abandoned Nitric Acid pipeline (ANAP). This pipeline was installed 
in 1951 to transport liquid wastes ~4800 ft from Buildings 9212, 
9215, and 9206 to the S-3 Ponds. Materials known to have been 
discharged through the pipeline include nitric acid, depleted and en- 
riched uranium, various metal nitrates, salts, and lead skimmings. 
During the mid-1980s, sections of the pipeline were removed dur- 
ing various construction projects. A total of 19 locations were 
chosen to be investigated along the pipeline for the first phase of 
this Remedial Investigation. Sampling consisted of drilling down to 
obtain a soil sample at a depth immediately below the pipeline. Ad- 
ditional samples were obtained deeper in the subsurface depending 
upon the depth of the pipeline, the depth of the water table, and 
the point of auger refusal. The 19 samples collected below the 
pipeline were analyzed by the Oak Ridge Y-12 Plant's laboratory 
for metals, nitrate/nitrite, and isotopic uranium. Samples collected 
from three boreholes were also analyzed for volatile organic com- 
pounds because these samples produced a response with organic 
vapor monitoring equipment. Uranium activities in the soil samples 
ranged from 0.53 to 13.0 pCi/g for 8U, from 0.075 to 0.75 pCi/g 
for @5U, and from 0.71 to 5.0 pCi/g for 2°8U. Maximum total values 
for lead, chromium, and nickel were 75.1 mg/kg, 56.3 mg/kg, and 
53.0 mg/kg, respectively. The maximum nitrate/nitrite value de- 
tected was 32.0 mg-N/kg. One sample obtained adjacent to a 
sewer line contained various organic compounds, at least some of 
which were tentatively identified as fragrance chemicals commonly 
associated with soaps and cleaning solutions. The results of the 
baseline human health risk assessment for the ANAP contaminants 
of potential concern show no unacceptable risks to human health. 


16627 (DOE/OR-01-1237-D1) Strategic plan for the utiliza- 
tion of remote sensing technologies in the Environmental 
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Restoration Program. King, A.D.; Doll, W.E.; Durfee, R.C.; Lux- 
moore, R.J.; Conder, S.R.; Nyquist, J.E. Oak Ridge National Lab., 
TN (United States). Mar 1994. 35p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. 
(ES/ER/TM-97-D1). Order Number DE94009502. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The objectives of the Environmental Restoration (ER) Remote 
Sensing and Special Surveys Program are to apply state-of-the-art 
remote sensing and geophysical technologies and to manage rou- 
tine and remotely-sensed examinations of the Oak Ridge 
Reservation (ORR), the Paducah Gaseous Diffusion Plant (PGDP), 
the Portsmouth Gaseous Diffusion Plant (PORTS), and their adja- 
cent off-site areas. Repeated multispectral scanner (MSS) imagery, 
gamma, and photographic surveys will allow monitoring of the 
degradation that might occur in waste containment vessels and 
monitoring (at a later stage in the remediation life cycle) of 
improvements from restoration efforts and cleanup. These tech- 
nologies, in combination with geophysical surveys, will provide an 
effective means for identifying unknown waste sites and contami- 
nant transport pathways. All of the data will be maintained in a 
data base that will be accessible to site managers in the ER 
Program. The complete analysis of collected data will provide site- 
specific data to the ER Program for characterizing and monitoring 
ER Program hazardous waste sites. 


16628 (DOE/OR-01-1255) Remote Sensing and Special 
Surveys Program annual report, January—December 1993: En- 
vironmental Restoration Program. Conder, S.R.; Doll, W.E.; 
Gabrielsen, C.A.; King, A.D.; Durfee, R.C.; Parr, P.D. Oak Ridge 
National Lab., TN (United States). Mar 1994. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. (ES/ER/TM-115). Order Number DE94009233. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Remote Sensing and Special Surveys Program has been 
established to provide environmental characterization data, change 
data, and trend data to various Environmental Restoration and 
Waste Management (ERWM) programs. The data are acquired 
through several different types of survey platforms. During the cal- 
endar year of 1993, a variety of surveys were conducted through 
the Remote Sensing and Special Surveys Program. The aerial sur- 
veys included geophysical, radiological, false color infrared (iR) 
photography, and natural color photography. Ground surveys were 
conducted to correlate data collected from the airborne platforms to 
data measured at ground level. Ground surveys were also con- 
ducted to determine the existence or absence of threatened and 
endangered plant species on the Oak Ridge Reservation. Some of 
the special surveys included laser induced fluorescence imaging, 
solar reflectance, and various remote sensing and ground control 
activities for the Strategic Environmental Research and Develop- 
ment Program (SERDP) initiative. Data analysis, management, and 
storage are also conducted by the Remote Sensing and Special 
Surveys Program to achieve the highest level of data useability 
possible. The data acquired through these surveys have provided 
and will continue to provide much needed information to ERWM 
programs. 


16629 (DOE/OR/22160-T2) Management Plan: Demonstra- 
tion testing and evaluation of in situ soil heating. Dev, H. IIT 
Research Inst., Chicago, IL (United States). [1993]. 33p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-930R22160. (IITRI-C-06787). Order Number DE94003658. 
Source: OSTI; NTIS; INIS; GPO Dep. 

In this project IITRI will demonstrate an in situ soil heating tech- 
nology for the removal of hazardous organic contaminants present 
in the soil. In Situ heating will be accomplished by the application 
of 60 Hz AC power to the soil. The soil will be heated to a temper- 
ature of about 90°C. This technology is suited for the removal of 
those organic compounds which have a normal boiling point in the 
range of 100° to 210°C, or else for those which exhibit a pure 
component vapor pressure of at least 10 mm Hg in the 90° to 
100°C temperature range. For example, perchloroethyiene, 
dichlorobenzene, trichlorobenzene, etc. may be removed by in situ 
AC heating. It is planned to demonstrate the technology by heating 
approximately 400 tons of soil in the K-1070 Classified Burial 
Ground located at DOE’s K-25 Site located in Oak Ridge, TN. It is 
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estimated that the heating portion of the demonstration will take 
approximately 3 weeks at an average power input rate of 150 to 
175 kill. TRI expects to spend considerable time in the front end 
reviewing site characteristics, preparing detail design, developing 
Health and Safety Plans and other documents needed to obtain 
regulatory approval for the demonstration, arranging for site sam- 
pling, infrastructure development and document preparation. It is 
anticipated that site activities will begin in approximately 5 to 6 
months. This contract was signed on September 30, 1993. IITRI 
started work on it in October 1993. It is planned to complete the 
demonstration and submit approved final reports by September 30, 
1994. This project has 12 tasks and four major milestones. The ma- 
jor milestones and their planned completion dates are presented. 


16630 (DOE/RL-93-24-4) Hanford Environmental Informa- 
tion System (HEIS): Volume 4, Well-based subject areas. 
USDOE Richland Operations Office, WA (United States). 14 Jan 
1994. 94p. Sponsored by USDOE, Washington, DC (United States). 
Order Number DE94008623. Source: OSTI; NTIS; INIS; GPO Dep. 

The Well subject area of the Hanford Environmental Information 
System (HEIS) manages data relevant to wells, boreholes and test 
pits constructed at the Hanford Site for soil sampling, geologic 
analysis and/or ground-water monitoring, and sampling for hydro- 
chemical and radiological analysis. Data stored in the Well subject 
area include information relevant to the construction of the wells 
and boreholes, structural modifications to existing wells and bore- 
holes, the location of wells, boreholes and test pits, and the 
association of wells, boreholes and test pits with organization 
entities such as waste sites. Data resulting from ground-water sam- 
pling performed at wells are stored in tables in the Ground-Water 
subject area. Geologic data collected during drilling, including parti- 
cle sizing and interpretative geologic summaries, are stored in 
tables in the Geologic subject area. Data from soil samples taken 
during the drilling or excavation and sent for chemical and/or radio- 
logical analysis are stored in the Soil subject area. 


16631 (DOE/RL-93-24-5) Hanford Environmental Informa- 
tion System (HEIS): Volume 5, Surtace-based subject areas. 
USDOE Richland Operations Office, WA (United States). 14 Jan 
1994. 62p. Sponsored by USDOE, Washington, DC (United States). 
Order Number DE94007989. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of the Biota subject area of the Hanford Environ- 
mental Information System (HEIS) is to manage the data collected 
from samples of plants and animals. This includes both samples 
taken from the plant or animal or samples related to the plant or 
animal. Related samples include animal feces and animal habitat. 
Data stored in the Biota subject area include data about the biota 
samples taken, analysis results counts from population studies, 
and species distribution maps. 


16632 (DOE/RL-93-24-6) Hanford Environmental Informa- 
tion System (HEIS): Volume 6, Soil subject area. USDOE 
Richiand Operations Office, WA (United States). 14 Jan 1994. 28p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94007990. Source: OSTI; NTIS; INIS; GPO Dep 

The purpose of the Soil subject area of the Hanford Environmen- 
tal Information System (HEIS) is to manage the data acquired from 
soil samples, both geologic and surface, and sediment samples. 
Stored in the Soil subject area are data relevant to the soil sam- 
ples, laboratory analytical results, and field measurements. The 
two major types of data make up the Soil subject area are data 
concerning the samples and data about the chemical and/or radio- 
logic analyses of soil samples. 


16633 (DOE/RL-93-88) Annual report for RCRA groundwa- 
ter monitoring projects at Hanford Site facilities for 1993. 
USDOE Richland Operations Office, WA (United States); Westing- 
house Hanford Co., Richland, WA (United States). Geosciences 
Group. Feb 1994. 706p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-87RL10930. Order Number 
DE94009665. Source: OSTI; NTIS; GPO Dep. 

This report presents the annual hydrogeologic evaluation of 20 
Resource Conservation and Recovery Act of 1976 groundwater 
monitoring projects and 1 nonhazardous waste facility at the US 
Department of Energy’s Hanford Site. Most of the projects no 
longer receive dangerous waste; a few projects continue to receive 





dangerous waste constituents for treatment, storage, or disposal. 
The 20 RCRA projects comprise 30 waste management units. Ten 
of the units are monitored under groundwater quality assessment 
status because of elevated levels of indicator parameters. The 
impact of those units on groundwater quality, if any, is being inves- 
tigated. If dangerous waste or waste constituents have entered 
groundwater, their concentration, distribution, and rate of migration 
are evaluated. Groundwater is monitored at the other 20 units to 
detect contamination, should it occur. This report provides an inter- 
pretation of groundwater data collected at the waste management 
units between October 1992 and September 1993. Recent ground- 
water quality is also described for the 100, 200, 300, and 600 
Areas and for the entire Hanford Site. Widespread contaminants in- 
clude nitrate, chromium, carbon tetrachloride, tritium, and other 
radionuclides. 


16634 (EUR-14877, pp. 45-55) Geochemistry of apatites, 
pyrites and galenas in near- and far-field veins and sand- 
stones around the Oklo fossil reactors (Gabon): identification 
of ancient hydrothermal circulations. Raimbault, L. (Ecole Na- 
tionale Superieure des Mines, 77 -Fontainebleau (France). Centre 
d'informatique Geologique). Commission of the European Commu- 
nities, Luxembourg (Luxembourg). 1993. (CONF-9204280-: 2. 
Joint CEC-CEA Progress Meeting of the Oklo Working Group, 
Brussels (Beigium), 6-7 Apr 1992). In Oklo working group meeting. 
199p. Order Number DE94612684. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The identification and the modelling of fission-product transfer 
from reactor cores to near-and far-field surrounding rocks, are a 
prerequisite to the use of the Oklo fossil reactors as a natural ana- 
logue of radioactive waste disposal. It is thus necessary to 
characterize the different hydrothermal circulation stages which oc- 
curred in the deposit, for their ability to carry away radionuclides to 
be assessed. The problems to be solved are as follows:(1) to iden- 
tify each stage, (2) to constrain the chemical composition of these 
fluids as precisely as possible, (3) to determine fluid pathways, and 
if possible, (4) to assign the source(s) of matter carried by each 
fluid, and the source of energy needed for fluid convection. This 
paper presents the geochemistry of apatites, pyrites and galenas. 
(author). 3 refs., 4 figs., 2 tabs. 


16635 (INIS-mf-13811, pp. 105) Chernobyl experience of 
the environmental radiomonitoring in the forest. Poiarkov, V. 
(Kiev University, Kiev (Ukraine)); Nazarov, A. J.M. Marci Spectro- 
scopic Society, Prague (Czech Republic); Vysoka Skola 
Zemedelska, Prague (Czech Republic); International Atomic En- 
ergy Agency, Vienna (Austria); Commission of the European 
Communities, Ispra (Italy). Environment Inst.; Czech Ecological 
Inst., Prague (Czech Republic); Academy of Sciences of Czech 
Republic, Brno (Czech Republic). Inst. of Analytical Chemistry; 
Czech Hydrometeorological Inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikalni Ustav. 31 Jan 
1994. (CONF-930954-: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CESIUM 137/radionuclide migration; 
FORESTS/radiation monitoring; STRONTIUM 90/radionuclide mi- 
gration; CHERNOBYLSK-4 REACTOR; FORESTS; REACTOR 
ACCIDENTS 


16636 = (INIS-mf-13811, pp. 164) 7®Pu with high radiochem- 
ical purity as a tracer for determination of 2°Pu and 7°°:24°py 
in the environment. Shishkin, S.V. (Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation)); Dmitriev, S.N.; Starodub, 
G.Ya.; Buklanov, G.V.; Kharitonov, Yu.P.; Novgorodov, A.F.; 
Tolmachev, S.Yu.; Yushkevich, Yu.V. J.M. Marci Spectroscopic So- 
ciety, Prague (Czech Republic); Vysoka Skola Zemedelska, Prague 
(Czech Republic); International Atomic Energy Agency, Vienna 
(Austria); Commission of the European Communities, Ispra (Italy). 
Environment Inst.; Czech Ecological Inst., Prague (Czech Repub- 
lic); Academy of Sciences of Czech Republic, Brno (Czech 
Republic). Inst. of Analytical Chemistry; Czech Hydrometeorological 
Inst., Prague (Czech Republic); Karlova Univ., Prague (Czech 
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Republic). Biofyzikaini Ustav. 31 Jan 1994. (CONF-930954—: inter- 
national conference on nuclear analytical methods in life sciences, 
Prague (Czech Republic), 13-17 Sep 1993). In Abstracts from the 
international conference on nuclear analytical methods in the life 
sciences. 210p. Order Number DE94621923. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. PLUTONIUM 236/isotope produc- 
tion; PLUTONIUM 236/tracer techniques; PLUTONIUM 238/ 
environment; PLUTONIUM 239/environment; PLUTONIUM 240/ 
environment; ISOTOPE RATIO; ENVIRONMENT; SOILS 


16637 (INIS-mf—13811, pp. 165) Distribution of Na, K, Rb 
and radionuclide Cs-137 in some Austrian higher fungi. Ismail, 
S.S. (Atominstitut der Oesterreichischen Universitaeten, Vienna 
(Austria)). J.M. Marci Spectroscopic Society, Prague (Czech Re- 
public); Vysoka Skola Zemedelska, Prague (Czech Republic); 
International Atomic Energy Agency, Vienna (Austria); Commission 
of the European Communities, Ispra (italy). Environment Inst.; 
Czech Ecological Inst., Prague (Czech Republic); Academy of Sci- 
ences of Czech Republic, Brno (Czech Republic). Inst. of Analytical 
Chemistry; Czech Hydrometeorological Inst., Prague (Czech Re- 
public); Karlova Univ., Prague (Czech Republic). Biofyzikaini Ustav. 
31 Jan 1994. (CONF-930954—: International conference on nuclear 
analytical methods in life sciences, Prague (Czech Republic), 13- 
17 Sep 1993). In Abstracts from the international conference on 
nuclear analytical methods in the life sciences. 210p. Order Num- 
ber DE94621923. Source: OSTI!; NTIS (US Sales Only); INIS. 

Short communication. FUNGI/cesium 137; FUNGI/neutron 
activation analysis; CONTAMINATION; FUNGI; POTASSIUM; RU- 
BIDIUM; SODIUM 


16638 (INIS-mf—13811, pp. 166-167) Radioactive contamina- 
tion of forests in Poland. Mietelski, J.W. (institute of Nuclear 
Physics, Cracow (Poland)); Macharski, P.; Jasinska, M.; Broda, R. 
J.M. Marci Spectroscopic Society, Prague (Czech Republic); 
Vysoka Skola Zemedelska, Prague (Czech Republic); International 
Atomic Energy Agency, Vienna (Austria); Commission of the Euro- 
pean Communities, Ispra (italy). Environment Inst.; Czech 
Ecological Inst., Prague (Czech Republic); Academy of Sciences of 
Czech Republic, Brno (Czech Republic). Inst. of Analytical Chem- 
istry; Czech Hydrometeorological Inst., Prague (Czech Republic); 
Karlova Univ., Prague (Czech Republic). Biofyzikaini Ustav. 31 Jan 
1994. (CONF-930954—: International conference on nuclear analyt- 
ical methods in life sciences, Prague (Czech Republic), 13-17 Sep 
1993). In Abstracts from the international conference on nuclear 
analytical methods in the life sciences. 210p. Order Number 
DE94621923. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. BERRIES/cesium 134; BERRIES/cesium 
137; FORESTS/contamination; MUSHROOMS/cesium 134; MUSH- 
ROOMS/cesium 137; BERRIES; FORESTS; CONTAMINATION; 
MUSHROOMS; POLAND; POTASSIUM 40 


16639 (INIS-mf-13811, pp. 168) Forest litter accumulation 
of caesium and radio-caesium in selected regions of Poland. 
Zagrodzki, P. (Institute of Nuclear Physics, Cracow (Poland)); Mie- 
telski, J.W.; Krosniak, M. J.M. Marci Spectroscopic Society, Prague 
(Czech Republic); Vysoka Skola Zemedelska, Prague (Czech Re- 
public); International Atomic Energy Agency, Vienna (Austria); 
Commission of the European Communities, Ispra (Italy). Environ- 
ment Inst.; Czech Ecological Inst., Prague (Czech Republic); 
Academy of Sciences of Czech Republic, Brno (Czech Republic). 
Inst. of Analytical Chemistry; Czech Hydrometeorological inst., 
Prague (Czech Republic); Karlova Univ., Prague (Czech Republic). 
Biofyzikalni Ustav. 31 Jan 1994. (CONF-930954—: International 
conference on nuclear analytical methods in life sciences, Prague 
(Czech Republic), 13-17 Sep 1993). In Abstracts from the interna- 
tional conference on nuclear analytical methods in the life 
sciences, 210p. Order Number DE94621923. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. FORESTS/contamination; CESIUM; CE- 
SIUM 134; CESIUM 137; FORESTS; CONTAMINATION; 
MUSHROOMS; POLAND; TERRESTRIAL ECOSYSTEMS 


16640 (INIS-mf-13847, pp. 7.29-7.34) Nuclear energy pro- 


duction and environmental issues. Ryan, J.R. (Ontario Hydro, 
Toronto, ON (Canada)); Kalvins, A.K. Canadian Nuclear Society, 
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Toronto, ON (Canada). 1990. 440p. (CONF-900621-: 30. annual 
conference of the Canadian Nuclear Association and the 11th an- 
nual conference of the Canadian Nuclear Society, Toronto 
(Canada), 3-7 Jun 1990). In Proceedings of the 11th Annual Con- 
ference of the Canadian Nuclear Society. Order Number 
DE94622014. Source: OSTI; NTIS (US Sales Only); INIS. 

Ontario Hydro’s 1990 review of environmental issues identified a 
number of issues related to its production of nuclear energy. These 
issues include the management of radioactive wastes, used fuel 
and low-intermediate level solid and liquid wastes; the effect of ion- 
izing radiation on the public in the proximity of nuclear stations; 
management of hazardous liquid industrial wastes; the zebra mus- 
sel invasion. This paper briefly reviews each of these issues and 
describes Ontario Hydro’s efforts to minimize or manage their envi- 
ronmental impact. (Author) 7 refs. 


16641 (JAERI-M-93-161) Radioactive nuclides in the living 
environment. Ueno, Kaoru (Kanazawa Univ. (Japan)); Hoshi, Mi- 
chio. Japan Atomic Energy Research Inst., Tokyo (Japan). Sep 
1993. 30p. (In Japanese). Order Number DE94753336. Source: 
OSTI; NTIS; INIS. 

There are several radioactive nuclides in the living environment, 
such as those existing since the creation of the earth, those com- 
ing from experimental nuclear explosions, and radiations of the 
cosmic rays. A lesson on these radioactive nuclides was consid- 
ered useful for understanding the place of nuclear technology, and 
have been made on the title of Radioactive Nuclides in the Living 
Environment’ in the general course of the Nuclear Engineering 
School of Japan Atomic Energy Research Institute. When the cur- 
riculum of the general course was modified in 1993, the lesson 
was left in a changed form. Thus, the textbook of the lesson is 
presented in this report. The contents are natural and artificial ra- 
dioactive nuclides in the living environment and where they have 
come from etc. (author). 


16642 (JAERI-M-93-235) Preliminary investigation on de- 
termination of radionuclide distribution in field tracing test 
site. Tanaka, Tadao (Japan Atomic Energy Research Inst., Tokai, 
Ibaraki (Japan). Tokai Research Establishment); Mukai, Masayuki; 
Takebe, Shinichi; Guo Zede; Li Shushen; Kamiyama, Hideo. Japan 
Atomic Energy Research inst., Tokyo (Japan). Dec 1993. 22p. Or- 
der Number DE94753406. Source: OSTI; NTIS; INIS. 

Field tracing tests for radionuclide migration have been 
conducted by using 5H, ®°Co, ®Sr and Cs, in the natural unsat- 
urated loess zone at field test site of China Institute for Radiation 
Protection. It is necessary to obtain confidable distribution data of 
the radionuclides in the test site, in order to evaluate exactly the 
migration behavior of the radionuclides in situ. An available method 
to determine the distribution was proposed on the basis of prelimi- 
nary discussing results on sampling method of soils from the test 
site and analytical method of radioactivity in the soils. (author). 


16643 (Juel-2816) Methyl mercury in terrestrial compart- 
ments: The present state of the art. Stoeppler, M.; Burow, M.; 
Padberg, S.; May, K. Forschungszentrum Juelich GmbH (Ger- 
many). Inst. fuer Chemie 4 - Angewandte Physikalische Chemie. 
Sep 1993. 49p. Order Number DE94758727. Source: OSTI; NTIS 
(US Sales Only); INIS. 

On the basis of the analytical methodology available at present 
the state of the art for the determination of total mercury and of 
various organometallic compounds of mercury in air, precipitation, 
limnic systems, soils, plants and biota is reviewed. This is followed 
by the presentation and discussion of examples for the data ob- 
tained hitherto for trace and ultratrace levels of total mercury and 
mainly methyl mercury in terrestrial and limnic environments as 
well as in biota. The data discussed stem predominantly from the 
past decade in which, due to significant methodological progress, 
many new aspects were elucidated. They include the most impor- 
tant results in this area achieved by the Research Centre (KFA) 
Juelich within the project ‘Origin and Fate of Methyl Mercury’ (con- 
tracts EV4V-0138-D and STEP-CT90-0057) supported by the 
Commission of the European Communities, Brussels. (orig.) 


16644 (KEMAKTA-AR-93-07) The influence of the unsatu- 
rated zone on the upward transport of radionuclides in soils. 
Elert, M.; Lindgren, M. Kemakta Konsult AB, Stockholm (Sweden). 
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Jul 1993. 45p. Project SSI-P-648.91. Order Number DE94620553. 
Source: OSTI; NTIS; INIS. 

In this study the effect of transient hydrological conditions on the 
upward transport of radionuclides through soils has been studied. 
The effect of varying soil properties, climate conditions have been 
considered as well as the effect of a fluctuating groundwater level. 
It was shown that the soil characteristics influences the radionu- 
clide concentration; an increased hydraulic conductivity leads to 
increase in the concentration in the root zone. The climate 
conditions were shown to be of major importance. A dispersion de- 
pendent on both velocity and saturation leads to a more effective 
upward transport of radionuclides to the root zone than if dispersion 
is assumed to be dependent only on the saturation. The boundary 
condition used in the case with varying groundwater level may be 
more realistic than the boundary condition applied for the case with 
a constant groundwater level. All calculations with varying ground- 
water level gave lower radionuclide concentration in the root zone. 
Sorption is redox sensitive for many radionuclides and the redox 
potential in the soil will be affected by the degree of water satura- 
tion. The performed calculations did, however, not result in any 
significant change in the radionuclide concentration in the root zone 
due to variation in sorption. A comparison between the results of 
the two models show that the compartment model in all studied 
cases predicts a higher annual average radionuclide concentration 
in the root zone than the numerical model. Annual variation in soil 
water flow were not included in the compartment model. During the 
summer the concentration in the root zone may be several times 
higher than the annual average. This may be important for plant 
uptake, since this increased concentrations coincides with the plant 
growing season. The calculations made with the simple compart- 
ment model also show that these types of models have an inherent 
dispersion that depends on the size of the compartments. 


16645 (KIYal-93-11) The results of ecological observations 
after the tritium concentration in the zones of influence of 
NPPs of Ukraine. Koval’, G.N.; Kuz'mina, A.l.; Svarichevskaya, 
E.V.; Svyatun, O.V.; Ehjdlin, V.Z. AN Ukrainskoj SSR, Kiev 
(Ukraine). Inst. Yadernykh Issledovanij. 1993. 45p. (In Russian). 
Order Number DE94622364. Source: OSTI; NTIS (US Sales Only); 
INIS. 

801The data of the dynamics of tritium concentration in the sam- 
ples from water reservoirs in the regions of disposition of operative 
atomic stations as well as the territories of Kiev, Zhitomir, 
Chernigov districts of Ukraine, Gomel district of Byelorussia and 
Bryansk district of Russia are represented. The transitory increase 
of tritium concentration in water samples after the explosion at the 
Chernobyl atomic station in 1986 at its neighbouring territories was 
registered. The represented data permit objectively to estimate the 
dynamics of tritium concentration of the station's origin in water 
reservoirs at the investigated territories. (author). 6 refs., 8 tab., 9 
figs. 


16646 (NUREG-0837-Vol.13-No.4) NRC TLD Direct Radia- 
tion Monitoring Network: Volume 13, No. 4, Progress report, 
October-December 1993. Struckmeyer, R. Nuclear Regulatory 
Commission, King of Prussia, PA (United States). Region |. Mar 
1994. 319p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Source: OSTI; NTIS; INIS; GPO. 

This report presents the results of the NRC Direct Radiation 
Monitoring Network for the fourth quarter of 1993. It provides the 
ambient radiation levels measured in the vicinity of 75 sites 
throughout the United States. In addition, it describes the equip- 
ment used, monitoring station selection criteria, characterization of 
the dosimeter response, calibration procedures, statistical methods, 
intercomparison, and quality assurance program. 


16647 (OEFZS-4705) Aggregate hierarchy and chemi- 
cal exchange reactions. Gerzabek, M.H. Oe6esterreichisches 
Forschungszentrum Seibersdorf GmbH (Austria). Jan 1994. 16p. 
(In German). Order Number DE94619137. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Recent publications show that macroaggregates (> 250 pm) 
may consist of microaggregates (20-250 yum) in soils, which con- 
tain organic colloids. Roots and hyphae have a potential role in the 
formation of macroaggregates. Fragments of roots and hyphae 
may serve as nuclei for smaller aggregates. This implicates that 





aggregate factions contain organic material of different characteris- 
tics. Especially humus in microaggregates may play a keyrole for 
the mobility of elements in the soil. E.g. radiocaesium extractability 
in the silt fraction of a Calcic Chemozem and soil-to-plant transfer 
was distinctly enhanced due to seven times higher Corg-contents 
as compared to an Eutric Cambisol. 


16648 (ORNL/CDIAC-61) Historic land use and carbon es- 
timates for South and Southeast Asia: 1880-1980. Daniels, 
R.C. (ed.) (Oak Ridge National Lab., TN (United States). Carbon 
Dioxide Information Analysis Center); Richards, J.F.; Flint, E.P. 
Oak Ridge National Lab., TN (United States). Carbon Dioxide In- 
formation Analysis Center. Jan 1994. 406p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO5-840R21400. 
(NDP—46). Order Number DE94009998. Source: OSTI; NTIS; GPO 
Dep. 

ESD Publication No. 4174. 

This document describes the contents of a digital data base con- 
taining estimates of land use change and the carbon content of 
vegetation for South and Southeast Asia for the years 1880, 1920, 
1950, 1970, and 1980. These data were originally collected for cli- 
mate modelers, so they could reduce the uncertainty associated 
with the magnitude and time course of historical land use change 
and of carbon release. For this data base, South and Southeast 
Asia is defined as the countries of india, Sri Lanka, Bangladesh, 
Myanmar (Burma), Thailand, Laos, Kampuchea (Cambodia), Viet- 
nam, Malaysia, Brunei, Singapore, Indonesia, and the Philippines 
The most important change in land use over the 100 year period 
was the conversion of 107 x 10° ha of forest/woodland to cate- 
gories with lower biomass. Land thus transformed accounted for 
13.5% of the total area of the study region. The estimated total 
carbon content of live vegetation in South and Southeast Asia has 
dropped progressively, from 59 x 10° Mg in 1880 to 27 x 10° Mg 
in 1980. Throughout the study period the carbon stock in forests 
was greater than the carbon content in all other categories com- 
bined, although its share of the total declined progressively from 
81% in 1880 to 73% in 1980. The data base itself was developed 
in Lotus 1-2-3™ using a sequential bookkeeping model. The source 
data were obtained at the local and regional level for each country 
from official agricultural and economic statistics from historical geo- 
graphic and demographic texts, reports, and articles; and from any 
other available source. Because of boundary changes through time 
and disparities between the validity, availability, and scale of the 
data for each country, the data were aggregated into 94 ecological 
zones. The resulting data base contains land use and carbon infor- 
mation for 94 ecological zones and national totals for 13 countries. 


16649 (ORNL/TM-11606) Soils of Walker Branch Water- 
shed. Lietzke, D.A. (Lietzke Soil Services, Rutledge, TN (United 
States)). Oak Ridge National Lab., TN (United States); Lietzke Soil 
Services, Rutledge, TN (United States). Mar 1994. 131p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE94009575. Source: OSTI; 
NTIS; GPO Dep. 

Environmental Sciences Division Publication No. 3535. 

The soil survey of Walker Branch Watershed (WBW) utilized the 
most up-to-date knowledge of soils, geology, and geohydrology in 
building the soils data base needed to reinterpret past research 
and to begin new research in the watershed. The soils of WBW 
were also compared with soils mapped elsewhere along Chestnut 
Ridge on the Oak Ridge Reservation to (1) establish whether 
knowledge obtained elsewhere could be used within the water- 
shed, (2) determine whether there were any soils restricted to the 
watershed, and (3) evaluate geologic formation lateral variability. 
Soils, surficial geology, and geomorphology were mapped at a 
scale of 1:1,200 using a paper base map having 2-ft contour inter- 
vals. Most of the contours seemed to reasonably represent actual 
landform configurations, except for dense wooded areas. For ex- 
ample, the very large dolines or sinkholes were shown on the 
contour base map, but numerous smaller ones were not. In addi- 
tion, small drainageways and gullies were often not shown. These 
often small but important features were located approximately as 
soil mapping progressed. 


16650 (PS}94-03) Speciation of radionuclides in the envi- 
ronment: Technical report. Gunten, H.R. von (Paul Scherrer Inst. 
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(PSI), Villigen (Switzerland)); Benes, P. Paul Scherrer Inst. (PSI), 
Villigen (Switzerland). Feb 1994. 63p. Order Number DE94619134. 
Source: OSTI; NTIS; INIS. 

Methods for the determination of the speciation of radionuclides 
in aerosols, in aquatic solutions, in sediments, soils and rocks are 
reviewed. At present, most of the results about speciation are de- 
duced from model calculations, model experiments, and separation 
of species (forms) of radionuclides, e.g., by sequential extraction 
procedures. Methods of direct determination of speciation of ra- 
dionuclides (e.g. by laser induced spectroscopy) are in general not 
yet sensitive enough for a measurement of the very low concentra- 
tions of radionuclides in the environment. The methodological part 
of this paper is followed by a review of the very abundant literature 
about speciation of important radionuclides in the environment, i.e. 
in the atmosphere, hydrosphere and lithosphere. The review does 
not include the biosphere. Literature up to spring 1993 is included 
(with a few more recent additions). (author) 


16651 (RFP-4774) U-234/U-238 ratio: Qualitative estimate 
of groundwater flow in Rocky Flats monitoring wells. Laul, J.C. 
EG and G Rocky Flats, Inc., Golden, CO (United States). [1994] 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC34-90DP62349. (CONF-940553~—7: International high- 
level radioactive waste management conference, Las Vegas, NV 
(United States), 22-26 May 1994). Order Number DE94006462. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Groundwater movement through various pathways is the primary 
mechanism for the transport of radionuclides and trace elements in 
a water/rock interaction. About three dozen wells, installed in the 
Rocky Flats Plant (RFP) Solar Evaporation Ponds (SEP) area, are 
monitored quarterly to evaluate the extent of any lateral and down- 
gradient migration of contaminants from the Solar Evaporation 
Ponds: 207-A; 207-B North, 207-B Center, and 207-B South; and 
207-C. The Solar Ponds are the main source for the various con- 
taminants: radionuclides (U-238, U-234, Pu-239, 240 and Am-241); 
anions; and trace metals to groundwaters. The U-238 concentra- 
tions in Rocky Flats groundwaters vary from <0.2 to 69 pCi (ipCi 
= 3 ug). However, the activity U-234/U-238 ratios are low and 
range mostly 1.2 to 2.7. The low activity ratios can be interpreted 
to suggest that the groundwaters are moving slow (<I! meter/year); 
this is supported with an estimate of about a few ft/year based on 
hydrologic parameters [1]. Uranium is probably present in the +6 
state, predominantly as a uranyl carbonate complexes 
UO2(CO3)2*-, because of the predominant bicarbonate medium. 


16652 (RIG-21, pp. 44-54) Radionuclide distribution in 
soils. Oswald, K. (Technische Univ., Graz (Austria). Inst. fuer The- 
oretische Physik und Reaktorphysik). Verein zur Foerderung der 
Anwendung der Kernenergie, Graz (Austria). Reaktorinstitut. Mar 
1993. (In German). In Consequences of the Chernobyl accident in 
Styria. 213p. Order Number DE94613145. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. CHERNOBYLSK-4 REACTOR/reactor 
accidents: SOILS/contamination; AUSTRIA; DEPTH; SOILS; CON- 
TAMINATION; SPATIAL DISTRIBUTION 


16653 (RIG—21, pp. 55-73) Depth distribution of radioactive 
cesium in soils and activities in grass- and hay samples. Ra- 
bitsch, H. (Technische Univ., Graz (Austria). Inst. fuer Theoretische 
Physik und Reaktorphysik); Kahr, G. Verein zur Foerderung der 
Anwendung der Kernenergie, Graz (Austria). Reaktorinstitut. Mar 
1993. (In German). In Consequences of the Chernobyl! accident in 
Styria. 213p. Order Number DE94613145. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. GRAMINEAE/contamination; SOILS/ 
contamination; AUSTRIA; CESIUM 137; DEPOSITION; DEPTH; 
GRAMINEAE; CONTAMINATION; SOILS; SPATIAL DISTRIBU- 
TION 


16654 (RISO-R-695) Gamma radiation fields from activity 
deposited on road and soil surfaces. Hedemann Jensen, P. 
Risoe National Lab., Roskilde (Denmark). Safety Dept. Dec 1993. 
25p. (In Danish). Order Number DE94620555. Source: OSTI; 
NTIS; INIS. 

Radioactive material deposited in the environment after an acci- 
dental release would cause exposure of the population living in the 
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affected areas. The radiation field will depend on many factors 
such as radionuclide composition, surface contamination density, 
removal of activity by weathering and migration, and protective 
measures like decontamination, ploughing and covering by asphalt. 
Methods are described for calculation of air kerma rate from de- 
posited activity on road and soil surfaces, both from the initially 
deposited activity and from activity distributed in the upper layer of 
soil as well as from activity covered by asphalt or soil. Air kerma 
rates are calculated for different source geometries and the results 
are fitted to a power-exponential function of photon energy, depth 
distributions in soil and horizontal dimensions. Based on this func- 
tion calculations of air kerma rate can easily be made on a personal 
computer or programmable pocket calculator for specific radionu- 
clide compositions and different horizontal and vertical distributions 
of the deposited activity. The calculations are compared to results 
from other methods like the Monte Carlo method and good agree- 
ment is found between the results. (au) (7 tabs., 12 ills., 8 refs.). 


16655 (SAND-—93-2234C) New formulation for interferomet- 
ric synthetic aperture radar for terrain mapping. Jakowatz, C.V. 
Jr.; Wahl, D.E.; Eichel, P.H.; Thompson, P.A. Sandia National 
Labs., Albuquerque, NM (United States). [1994]. 11p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
AC04-94AL85000. (CONF-940449-3: Society of Photo-Optical In- 
strumentation Engineers conference on intelligent information 
systems, Orlando, FL (United States), 4-8 Apr 1994). Order Num- 
ber DE94009063. Source: OSTI; NTIS; GPO Dep. 

The subject of interferometric synthetic aperture radar (IFSAR) 
for high-accuracy terrain elevation mapping continues to gain im- 
portance in the arena of radar signal processing. Applications to 
problems in precision terrain-aided guidance and automatic target 
recognition, as well as a variety of civil applications, are being 
studied by a number of researchers. Not unlike many other areas 
of SAR processing, the subject of IFSAR can at first glance appear 
to be somewhat mysterious. In this paper we show how the mathe- 
matics of IFSAR for terrain elevation mapping using a pair of 
spotlight mode SAR collections can be derived in a very straight- 
forward manner. Here, we employ an approach that relies entirely 
on three-dimensional Fourier transforms, and utilizes no reference 
to range equations or Doppler concepts. The result is a simplified 
explanation of the fundamentals of interferometry, including an 
easily-seen link between image domain phase difference and ter- 
rain elevation height. The derivation builds upon previous work by 
the authors in which a framework for spotlight mode SAR image 
formation based on an analogy to three-dimensional computerized 
axial tomography (CAT) was developed. After outlining the major 
steps in the mathematics, we show how a computer simulator 
which utilizes three-dimensional Fourier transforms can be con- 
structed that demonstrates all of the major aspects of IFSAR from 
spotlight mode collections. 


16656 (SAND--94-0857C) Probability mapping of contami- 
nants. Rautman, C.A. (Sandia National Labs., Albuquerque, NM 
(United States)); Kaplan, P.G.; McGraw, M.A.; Istok, J.D.; Sigda, 
J.M. Sandia National Labs., Albuquerque, NM (United States). 
[1994]. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-940386—1: Cost 
efficient acquisition and utilization of data in the management of 
hazardous waste sites, Herndon, VA (United States), 23-25 Mar 
1994). Order Number DE94008950. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Exhaustive characterization of a contaminated site is a physical 
and practical impossibility. Descriptions of the nature, extent, and 
level of contamination, as well as decisions regarding proposed re- 
mediation activities, must be made in a state of uncertainty based 
upon limited physical sampling. The probability mapping approach 
illustrated in this paper appears to offer site operators a reason- 
able, quantitative methodology for many environmental remediation 
decisions and allows evaluation of the risk associated with those 
decisions. For example, output from this approach can be used in 
quantitative, cost-based decision models for evaluating possible 
site characterization and/or remediation plans, resulting in selection 
of the risk-adjusted, least-cost alternative. The methodology is 
completely general, and the techniques are applicable to a wide 


382 ERA Vol. 19, No. 6 


variety of environmental restoration projects. The probability- 
mapping approach is illustrated by application to a contaminated 
site at the former DOE Feed Materials Production Center near Fer- 
nald, Ohio. Soil geochemical data, collected as part of the 
Uranium-in-Soils Integrated Demonstration Project, have been 
used to construct a number of geostatistical simulations of potential 
contamination for parcels approximately the size of a selective re- 
mediation unit (the 3-m width of a bulldozer blade). Each such 
simulation accurately reflects the actual measured sample values, 
and reproduces the univariate statistics and spatial character of the 
extant data. Post-processing of a large number of these equally 
likely statistically similar images produces maps directly showing 
the probability of exceeding specified levels of contamination (po- 
tential clean-up or personnel-hazard thresholds). 


16657 (SCPRI-RM--8-1993) Monthly results of measure- 
ments; August 1993. Service Central de Protection contre les 
Rayonnements lonisants, 78 - Le Vesinet (France). 1993. 42p. (In 
French). Order Number DE94620558. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This report of the SCPRI exposes the principal results concern- 
ing the routine monitoring of environmental radioactivity in France: 
atmospheric dusts, rainwater, surface water, underground water, 
sewage water, drinking water, food chain (milk, vegetables, fishes), 
sea water around nuclear sites and other sites. The activities of 
various radioisotopes are presented in tables. 


16658 (SCPRI-RM—10-1993) Monthly results of measure- 
ments; October 1993. Service Central de Protection contre les 
Rayonnements lonisants, 78 - Le Vesinet (France). 1993. 43p. (in 
French). Order Number DE94620556. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This report of the SCPRI exposes the principal results concern- 
ing the routine monitoring of environmental radioactivity in France: 
atmospheric dusts, rainwater, surface water, underground water, 
sewage water, drinking water, food chain (milk, vegetables, fishes), 
sea water around nuclear sites and other sites. The activities of 
various radioisotopes are presented in tables. 


16659 (SCPRI-RM—11-1993) Monthly results of measure- 
ments: November 1993. Service Central de Protection contre les 
Rayonnements lonisants, 78 - Le Vesinet (France). 1993. 43p. (In 
French). Order Number DE94620557. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This report of the SCPRI exposes the principal results concern- 
ing the routine monitoring of environmental radioactivity in France: 
atmospheric dusts, rainwater, surface water, underground water, 
sewage water, drinking water, food chain (milk, vegetables, fishes), 
sea water around nuclear sites and other sites. The activities of 
various radioisotopes are presented in tables. 


16660 (SKB-TR-93-19) Mechanical properties of fracture 
zones. Leijon, B. (Conterra AB, Uppsala (Sweden)). Swedish Nu- 
clear Fuel and Waste Management Co., Stockholm (Sweden). May 
1993. 114p. Order Number DE94620596. Source: OSTI; NTIS; 
INIS. 

Available data on mechanical characteristics of fracture zones are 
compiled and discussed. The aim is to improve the basis for ade- 
quate representation of fracture zones in geomechanical models. 
The sources of data researched are primarily borehole investiga- 
tions and case studies in rock engineering, involving observations 
of fracture zones subjected to artificial load change. Boreholes only 
yield local information about the components of fracture zones, i.e. 
intact rock, fractures and various low-strength materials. Difficulties 
are therefore encountered in evaluating morphological and me- 
chanical properties of fracture zones from borehole data. Although 
often thought of as macroscopically planar features, available field 
data consistently show that fracture zones are characterized by 
geometrical irregularities such as thickness variations, surface un- 
dulation and jogs. These irregularities prevail on all scales. As a 
result, fracture zones are on all scales characterized by large, in- 
plane variation of strength- and deformational properties. This has 
important mechanical consequences in terms of non-uniform stress 
transfer and complex mechanisms of shear deformation. Field evi- 
dence for these findings, in particular results from the underground 





research laboratory in Canada and from studies of induced fault 
slip in deep mines, is summarized and discussed. 79 refs. 


16661 (SKB-TR-93-20) The fracture zone project - final re- 
port. Andersson, Peter (ed.) (Geosigma AB, Uppsala (Sweden)). 
Swedish Nuclear Fuel and Waste Management Co., Stockholm 
(Sweden). Sep 1993. 116p. Order Number DE94620597. Source: 
OSTI; NTIS; INIS. 

This report summarizes the work and the experiences gained 
during the fracture zone project at the Finnsjoen study site. The 
project is probably the biggest effort, so far, to characterize a major 
fracture zone in crystalline bedrock. The project was running 
between 1984-1990 involving a large number of geological, geohy- 
drological, geochemical, and geomechanical investigation. The 
methods used for identification and characterization are reviewed 
and discussed in terms of applicability and possible improvements 
for future investigations. The discussion is exemplified with results 
from the investigation within the project. Flow and transport proper- 
ties of the zone determined from hydraulic tests and tracer tests 
are discussed. A large number of numerical modelling efforts per- 
formed within the fracture zone project, the INTRAVAL project, and 
the SKB91-study are summarized and reviewed. Finally, occur- 
rence of similar zones and the relevance of major low angle 
fracture zones in connection to the siting of an underground reposi- 
tory is addressed. 


16662 (UCRL-ID-115626) Effect of contaminant diffusion 
into and out of low-permeability zones. Bear, J. (Weiss 
Associates, Inc., Emeryville, CA (United States)); Nichols, E.; Kul- 
shrestha, A.; Ziagos, J. Lawrence Livermore National Lab., CA 
(United States). Feb 1994. 30p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE94009036. Source: OSTI; NTIS; GPO Dep. 

We considered the case of an aquifer in the form of a network of 
high-permeability (HK) channels imbedded in a very low- 


permeability (LK) porous medium. Contaminants in the aquifer 


were adsorbed on the solid matrix in both the LK and HK materi- 
als. Contaminants were also diffused into and adsorbed onto the 
LK material. We also investigated the penetration of a contaminant 
into the LK material and its subsequent release into the aquifer 
material during cleanup by pump-and-treat operations. The model 
results indicate that the diffusive flux of contaminant into and within 
the LK zone may significantly reduce the rate of contaminant re- 
moval, and, therefore, the progress of remedial actions. We found 
that the use of a constant transfer coefficient to describe the rate 
of exchange of contaminant between the two materials was inap- 
propriate for simulating cleanup to low concentrations. Instead, a 
different method for approximating the effect of diffusive flux into 
and out of an LK zone was proposed and demonstrated on zero- 
and one-dimensional models of contaminant transport. The tech- 
nique was applied to Lawrence Livermore National Laboratory's 
environmental restoration. The diffusive exchange resulted in a 
lower concentration of contaminant in the HK material during the 
initial contamination phase, and a slower rate of concentration de- 
crease during the cleanup phase. The concentrations in the LK 
material may remain above cleanup goals for prolonged periods. 


16663 (UCRL-ID—115943) LLNL participation in the fourth 
international interlaboratory comparison test (Round Robin 4). 
McGuire, R.R.; Haas, J.S.; Whipple, R.E.; Andresen, B.D.; Eagle, 
R.J. Lawrence Livermore National Lab., CA (United States). 
Nov 1993. 33p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94009468. Source: OSTI; NTIS; GPO Dep. 

Compounds selected for spiking the Round Robin 4 samples 
(soil and water) were examples of decomposition products associ- 
ated with CW agents that might be found during the course of a 
CWC inspection. They also represented a range of precursor mate- 
rials; they are polar and contain acidic or basic moieties or both. 
The included benzilic acid, 3-quinuclidinol, diisopropylamino 
ethanol, and methylphosphonic acid. 


16664 (UCRL-ID-116012) ARAC dispersion modeling of 
the July 26, 1993 oleum tank car spill in Richmond, California. 
Baskett, R.L. (EG and G Energy Measurements, Inc., Pleasanton, 
CA (United States)); Vogt, P.J.; Schalk, W.W. Ill; Pobanz, B.M. EG 
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and G Energy Measurements, Inc., Pleasanton, CA (United 
States); Lawrence Livermore National Lab., CA (United States). 3 
Feb 1994. 47p. Sponsored by California State Government, Sacra- 
mento, CA (United States). DOE Contract AC08-88NV10617 ; 
W-7405-ENG-48. Order Number DE94009037. Source: OSTI; 
NTIS; GPO Dep. 

This report presents the results from the real-time response on 
the day of the spill followed by a re-assessment of the spill. Worst- 
case source terms and readily available meteorological data (met 
data) were used for the real-time response. ARAC employs a 
three-dimensional, diagnostic, finite-difference dispersion modeling 
system for estimating the consequences from accidental atmo- 
spheric releases. MATHEW (Mass-Adjusted Three- Dimensional 
Wind field), a Eulerian wind field code, and ADPIC (Atmospheric 
Diffusion by Particle-In-Cell), a hybrid Eulerian-Lagrangian disper- 
sion model, from the core of the system. For a particular incident a 
model grid is selected to encompass the area of concern and is 
generated using underlying terrain from on-line data. Meteorological 
data from multiple surface and upper air stations are automatically 
acquired in real time primarily from local airports and formatted to 
initialize the wind field model. Dispersion parameters are deter- 
mined from meteorological data and the source term from available 
information. The system is designed to simulate releases from sin- 
gle or multiple radioactive releases, such as ventings, spills, fires, 
or explosions. Solid and liquid aerosols and neutrally-buoyant 
gases are modeled. Particle size distributions are input for each 
aerosol source and modeled using gravitational settling and wet 
and dry deposition, if applicable. The system can be readily applied 
to neutrally-bouyant, nonradioactive chemical releases which do 
not undergo significant physical or chemical conversion processes. 


16665 (UCRL-ID—116146) Technique development for the 
extraction of environmental levels of iodide from groundwa- 
ters at the Nevada Test Site for the purpose of 121/127] 
analyses. Kenneally, J.M.; Harris, L.J.; Nimz, G.J. Lawrence Liver- 
more National Lab., CA (United States). Feb 1994. 12p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-48. Order Number DE94006626. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A technique was developed to extract iodine from groundwaters 
with very low concentrations of iodine (on the order of yo/L or 
ppb). Sufficient iodine was necessary (approximately 5 mg Agl) for 
analysis of the 1°°/127| on the Tandem Accelerator Mass Spec- 
trometer (AMS). The technique for separating iodine from 
groundwater was developed for the field to eliminate shipping of 
thousands of liters of water back to the laboratory. The technique 
was field tested on several springs and wells at the Nevada Test 
Site (NTS). Preliminary isotope ratios are presented along with to- 
tal iodine concentrations of the waters. It was also determined that 
iodine may be used as an early radionuclide migration tool. 


16666 (WHC-MR-0426) Residual herbicide study on se- 
lected Hanford Site roadsides. Smith, J.L.; Kemp, C.J; 
Sackschewsky, M.R. Westinghouse Hanford Co., Richland, WA 
(United States). Aug 1993. 20p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-87RL10930. Order 
Number DE94005511. Source: OSTI; NTIS; GPO Dep. 

Westinghouse Hanford Company routinely treats roadsides with 
herbicides to control undesirable plant growth. An experiment was 
conducted to test perennial grass germination in soils adjacent to 
roadways of the Hanford Site. The primary variable was the dis- 
tance from the roadside. A simple germination test was executed 
in a controlled-environment chamber to determine the residual ef- 
fects of these applications. As expected, the greatest herbicide 
activity was found directly adjacent to the roadway, approximately 
0 to 20 ft (0 to 6.3 m) from the roadway. 


16667 (WHC-MR-0441) Geologic map of the Richland 
1:100,000 quadrangle, Washington. Reidel, S.P.; Fecht, K.R. 
(comps.). Westinghouse Hanford Co., Richland, WA (United 
States). Sep 1993. 27p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-87RL10930 ; FGO06- 
91ER14172. Order Number DE94006326. Source: OSTI; NTIS; 
GPO Dep. 

This map of the Richland 1:100,000-scale quadrangle, Washing- 
ton, shows the geology of one of fifteen complete or partial 
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1:100,000-scaie quadrangles that cover the southeast quadrant of 
Washington. Geologic maps of these quadrangles have been com- 
piled by geologists with the Washington Division of Geology and 
Earth Resources (DGER) and Washington State University and are 
the principal data sources for a 1:250,000-scale geologic map of 
the southeast quadrant of Washington, which is in preparation. 
Eleven of these quadrangles are being released as DGER open- 
file reports. The map of the Wenatchee quadrangle has been 
published by the US Geological Survey, and the Moses Lake, 
Ritzville quadrangles have already been released. 


16668 (WHC-MR-0442) Geologic map of the Priest Rapids 
1:100,000 quadrangle, Washington. Reidel, S.P.; Fecht, K.R. 
(comps.). Westinghouse Hanford Co., Richland, WA (United 


States). Sep 1993. 29p. Sponsored by USDOE, Washington, DC 
; FGO06- 
OSTI; NTIS; 


(United States) DOE Contract AC06-87RL10930 
91ER14172. Order Number DE94006325. Source: 
GPO Dep. 

This map of the Priest Rapids 1:100,000-scale quadrangle, 
Washington, shows the geology of one of fifteen complete or par- 
tial 1:100,000-scale quadrangles that cover the southeast quadrant 
of Washington. Geologic maps of these quadrangles have been 
compiled by geologists with the Washington Division of Geology 
and Earth Resources (DGER) and Washington State University 
and are the principal data sources for a 1:250,000scale geologic 
map of the southeast quadrant of Washington, which is in prepara- 
tion. Eleven of those quadrangles are being released as DGER 
open-file reports (listed below). The map of the Wenatchee quad- 
rangle has been published by the US Geological Survey (Tabor 
and others, 1982), and the Moses Lake (Gulick, 1990a), Ritzville 
(Gulick, 1990b), and Rosalia (Waggoner, 1990) quadrangles have 
already been released. The geology of the Priest Rapids quadran- 
gle has not previously been compiled at 1:100,000 scale. 
Furthermore, this is the first 1:100,000 or smaller scale geologic 
map of the area to incorporate both bedrock and surficial geology. 
This map was compiled in 1992, using published and unpublished 
geologic maps as sources of data. 


16669 (WHC-SD-ER-DTR-001) Treatment tests for ex situ 
removal of chromate, nitrate, and uranium (VI) from Hanford 
(100-HR-3) groundwater: Final report. Beck, M.A.; Duncan, J.B. 
Westinghouse Hanford Co., Richland, WA (United States). 15 Nov 
1993. 138p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE94008611. Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes batch and anion exchange column 
laboratory-scale studies investigating ex situ methods to remove 
chromate (chromium [VI]), nitrate (NO3), and uranium (present as 
uranyl (uranium [VI]) carbonato anionic species) from contaminated 
Hanford Site groundwaters. The technologies investigated include 
chemical precipitation or coprecipitation to remove chromate and 
uranium, and anion exchange to remove chromate, uranium, and 
nitrate. The technologies investigated were specified in the 100-HR- 
3 Groundwater Treatability Test Plan (DOE-RL 1993). The goal of 
these tests was to determine the best method to remove selected 
contaminants to below the concentration of the project performance 
goals. The raw data and observations made during these tests can 
be found in the Westinghouse Hanford Company (WHC) laboratory 
notebooks (Beck 1992, Herting 1993). The method recommended 
for future study is anion exchange with Dowex 21K resin. 


16670 (WINCO-1181) ICPP water inventory study project 
summary report. Richards, B.T. Westinghouse Idaho Nuclear Co., 
Inc., Idaho Falls, ID (United States). Jan 1994. 55p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
841D12435. Order Number DE94008919. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Idaho Chemical Processing Plant (ICPP) Water inventory 
Study was initiated in September 1993 with the formation of a joint 
working group consisting of representatives from DOE-ID, State of 
Idaho INEL Oversight Program, US Geological Survey, and INEL 
employees to investigate three issues that had been identified by 
the INEL Oversight Program at ICPP: (1) the water inventory im- 
balance at ICPP, (2) the source of water infiltrating into the Tank 
Farm vault sumps, and (3) the source of water providing potential 
recharge to perched water bodies underlying ICPP. These issues 
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suggested that water was being lost from the ICPP distribution 
system. The INEL Oversight Program was concerned that the un- 
accounted for water at ICPP could be spreading contaminants that 
have been released over the past 40 years of operations of ICPP, 
possibly to the Snake River Plain Aquifer. This report summarizes 
the findings of each of the component investigations that were un- 
dertaken to resolve each of the three issues. Concerns about the 
risk of spreading contaminants will be resolved as part of the Re- 
medial Investigation/Feasibility Study being undertaken at ICPP in 
compliance with the Federal Facility Agreement and Consent Order 
between DOE-H), EPA, and the State of Idaho. This report will be 
a key input to that study. 


16671 (WINCO-1182) ICPP water inventory study leak test 
report. Richards, B.T. Westinghouse Idaho Nuclear Co., Inc., Idaho 
Falls, ID (United States). Dec 1993. 131p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC07-841D12435. 
Order Number DE94008920. Source: OSTI; NTIS; GPO Dep. 

Data from the Idaho Chemical Processing Plant (ICPP) indicate 
that there are three areas where perched water bodies (groundwa- 
ter) are suspect to exist beneath the ICPP. Questions have been 
raised concerning the recharge sources for the northwest (NW) 
perched water body which is located below the northwest area of 
the ICPP. In response to these questions, a Water Inventory Study 
was initiated to determine the extent and the potential impacts of 
the ICPP water systems as a recharge source. A key part of the 
Water Inventory Study was the leak test investigation, performed to 
leak test the ICPP water piping distribution system, or portions 
thereof, which could potentially contribute to the recharge of the 
NW perched water body. This report provides an overview and the 
results of the leak test investigation and will be incorporated into 
the overall Water Inventory Study Report. 


16672 (WSRC-TR-93-572) K-Area Acid/Caustic Basin 
groundwater monitoring report: Third quarter 1993. Westing- 
house Savannah River Co., Aiken, SC (United States). Dec 1993. 
66p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC09-89SR18035. Order Number DE94006388. Source: 
OSTI; NTIS; GPO Dep. 

During third quarter 1993, samples from the KAC monitoring 
wells at the K-Area Acid/Caustic Basin were collected and ana- 
lyzed for indicator parameters, groundwater quality parameters, 
parameters indicating suitability as drinking water, and other con- 
stituents. Monitoring results that exceeded the final Primary 
Drinking Water Standards (PDWS) or the Savannah River Site 
(SRS) flagging criteria or turbidity standard during the quarter are 
discussed in this report. Dichloromethane was detected slightly 
above its final PDWS in well KAC 8 during third quarter 1993. Alu- 
minum exceeded its Flag 2 criterion in wells KAC 4, 6, 7, and 9. 
lron exceeded the Flag 2 criterion in wells KAC 4, 6 and 7, and 
specific conductance exceeded the Flag 2 criterion in well KAC 9. 
No samples exceeded the SRS turbidity standard. 


16673 (YJT—93-15) Bedrock model of the Olkiluoto area: 
Summary report. Saksa, P. (ed.) (Fintact Ky, Helsinki (Finland)); 
Ahokas, H.; Paananen, M.; Paulamaeki, S.; Anttila, P.; Front, K.; 
Pitkaenen, P.; Hassinen, P.; Yiinen. Nuclear Waste Commission of 
Finnish Power Companies, Helsinki (Finland). Jul 1993. 168p. Or- 
der Number DE94622206. Source: OSTI; NTIS; INIS. 

Site investigations were carried out at Olkiluoto (in Finland) in 
1987-1992 in accordance with an investigation programme drawn 
up by Teollisuuden Voima Oy (TVO). The site was modelled in 
terms of rock types, fracturing, fracture structures and geohydro- 
logical conditions, the main focus of examination was on fracturing 
and associated hydraulic conductivity. The various properties of the 
bedrock structures were classified by means of a three-dimensional 
model. The descriptions of the models were gathered in a com- 
puter system for illustration and storage purposes. The rock types 
at Olkiluoto are migmatite, which may be divided into mica gneiss 
and veined gneiss, and also tonalite and coarse-grained migmatite 
granite (pegmatite). (64 refs., 65 figs.). 


16674 (YJT-93-16) Bedrock model of the Kivetty area: 
Summary report. Saksa, P. (ed.) (Fintact Ky, Helsinki (Finland)); 
Ahokas, H.; Paulamaeki, S.; Paananen, M.; Anttila, P.; Front, K.; 
Pitkaenen, P.; Korkealaakso, J.; Ok. Nuclear Waste Commission of 





Finnish Power Companies, Helsinki (Finland). Jul 1993. 140p. Or- 
der Number DE94622207. Source: OSTI; NTIS; INIS. 

Preliminary site investigations were carried out at Kivetty (in 
Finland), in 1987-1992 in accordance with the investigation pro- 
gramme drawn up by Teollisuuden Voima Oy (TVO). The site was 
modelled in terms of rock type, fracturing, fracture structures and 
geohydrological conditions, with the main emphasis being placed 
on fracturing and associated hydraulic conductivity. The various 
properties of the bedrock structures were classified in relation to a 
three-dimensional model. The descriptions of the models were 
stored in a computer system for the purpose of illustration. The 
principal rock types encountered at the Kivetty site are porphyritic 
granodiorite and porphyritic granite, in addition to which even- 
grained granite and granodiorite, gabbro, and small felsic and 
mafic veins occur. The rocks have undergone two distinct phases 
of deformation. (41 refs., 50 figs.). 


16675 (YJT-93-20) Bedrock Model of the Syyry area: Sum- 
mary report. Saksa, P. (ed.) (Fintact Ky, Helsinki (Finland)); 
Ahokas, H.; Kuivamaeki, A.; Kurimo, M.; Paananen, M.; Anttila, P.; 
Front, K.; Pitkaenen, P.; Hassi. Nuclear Waste Commission of 
Finnish Power Companies, Helsinki (Finland). Sep 1993. 158p. Or- 
der Number DE94622208. Source: OSTI; NTIS; INIS. 

Preliminary site investigations implemented in accordance with 
the research programme drawn up by Teollisuuden Voima Oy 
(TVO) were carried out at Syyry (in Finland) in 1987-1992. Models 
of the site were compiled and used for describing the rock types, 
fracturing, fracture structures and geohydrological conditions, the 
main emphasis being on the examination of the bedrock fracturing 
and related hydraulic conductivity. Three-dimensional models were 
used for the classification of the various properties of the bedrock 
structures. The descriptive models were gathered into a computer 
system to facilitate illustration and storage. The main rock type at 
Syyry is tonalite. A mica gneiss formation SE of the investigation 
site dips towards the NW and delimits the tonalite as far as the 
central part of the investigation site. The miga gneiss has a hetero- 
geneous composition and includes intermediate layers consisting of 
quartz feldspar schist and amphibolite. There are mafic formations 
in the vicinity of the investigation site. The intrusive rocks have 
been deformed during three plastic and three mainly brittle defor- 
mation stages. (47 refs., 61 figs.). 


16676 (Y/SUB—93-99928C/Y20/5) Request for closure, un- 
derground storage tank 2130-U: Oak Ridge Y-12 Plant, Oak 
Ridge, Tennessee, Facility ID #0-010117. Oak Ridge Y-12 Plant, 
TN (United States); Science Applications International Corp., Oak 
Ridge, TN (United States). Dec 1993. 51p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840S21400. 
Order Number DE94010048. Source: OSTI; NTIS; INIS; GPO Dep. 

This document presents a summary of the activities and analyti- 
cal data related to the removal of underground storage tank (UST) 
2130-U, previously located at the Oak Ridge Y-12 Plant. Removal 
of this tank was conducted in accordance with Tennessee Depart- 
ment of Environment and Conservation (TDEC) regulation 
1200-1-15 (1992). A completed copy of the State of Tennessee, Di- 
vision of Underground Storage Tanks, Permanent Closure Report 
Form is included as Appendix A of this document Based on the in- 
formation and data presented herein, the Oak Ridge Y-12 Plant 
requests permanent closure for the tank 2130-U site. 


16677 (Y/TS—1005) Comparison of results of two dye- 
tracer tests at the Chestnut Ridge Security Pits, Y-12 Plant, 
Oak Ridge, Tennessee. Goldstrand, P.M. (Oak Ridge National 
Lab., TN (United States)); Haas, J. Oak Ridge Y-12 Plant, TN 
(United States). Jan 1994. 63p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840S21400. Order 
Number DE94010045. Source: OSTI; NTIS; GPO Dep. 

Personnel from Martin Marietta Energy Systems, Inc. (Energy 
Systems) manage a closed hazardous waste disposal unit the 
Chestnut Ridge Security Pits (CRSP), located on the crest of 
Chestnut Ridge near the Y-12 Plant, Oak Ridge, Tennessee. To in- 
vestigate the discharge of groundwater from CRSP to springs and 
streams located along the flanks and base of Chestnut Ridge, an 
initial dye-tracer study was conducted during 1990. A hydraulic 
connection was inferred to exist between the injection well (GW- 
178) on Chestnut Ridge and several sites to the east-northeast, 
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east, and southeast of CRSP. A second dye-tracer study was con- 
ducted in 1992 to verify the results of the initial test and identify 
additional discharge points that are active during wet-weather con- 
ditions. No definitive evidence for the presence of dye was 
identified at any of the 35 locations monitored during the second 
dye study. Although interpretations of the initial dye test suggest a 
hydraulic connection with several sites and CRSP, reevaluation of 
the spectrofluorescence data from this test suggests that dye may 
not have been detected during the initial test. A combination of rel- 
atively high analytical detection limits during the initial test, and 
high natural background interference spectral peaks observed dur- 
ing the second test, suggest that high natural background emission 
spectra near the wavelength of the dye used during the initial test 
may have caused the apparently high reported concentrations. The 
results of these two tests do not preclude that a hydraulic connec- 
tion exists; dye may be present in concentrations below the 
analytical detection limits or has yet to emerge from the groundwa- 
ter system. The dye injection well is not completed within any 
significant karst features. Dye migration therefore, may be within a 
diffuse, slow-flow portion of the aquifer, at least in the immediate 
vicinity of the source well. 
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Refer also to citation(s) 14477, 14556, 14624, 14642, 14668, 
14826, 14828, 14832, 14836, 14860, 14866, 14895, 14981, 14982 
14986, 14988, 15068, 15099, 15294, 15295, 15296, 15307, 15308, 
15409, 15410, 15414, 15415, 15418, 15420, 15421, 15425, 15434, 
15553, 16392, 16503, 16511, 16536, 16542, 16543, 16551, 16555, 
16556, 16567, 16576, 16581, 16591, 16600, 16623, 16626, 16631, 
16633, 16640, 16645, 16650, 16657, 16658, 16659, 16663, 16775, 
16836, 16840, 16850, 16861, 16862, 16875 


16678 (ANLU/ER/PP-74676) Aliphatic hydrocarbons in sedi- 
ment cores from the southern basin of Lake Michigan. Doskey, 
P.V. (Argonne National Lab., IL (United States). Environmental Re- 
search Division); Andren, A.W. Argonne National Lab., IL (United 
States). Oct 1991. 24p. Sponsored by USDOE, Washington, DC 
(United States);National Oceanic and Atmospheric Administration, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Order Number DE94009814. Source: OSTI; NTIS; GPO Dep. 

Aliphatic hydrocarbons in sediments of the southern basin of 
Lake Michigan have planktonic, terrigenous, and petroleum residue 
origins. Surficial sediments collected near the eastern shore in 60- 
80 m of water contained more petroleum residue and planktonic 
hydrocarbons and exhibited less terrigenous character than sedi- 
ments collected from the deepest location in the basin. Petroleum 
residue inputs have increased since 1900 as evidenced by a 
change in the flux of an unresolved complex mixture (UCM) of hy- 
drocarbons from 6 ng/cm?-yr to a flux of approximately 100 ng/ 
cm*-yr in 1980. Sediment profiles of the UCM exhibited subsurface 
concentration maxima that may be due to reduced inputs of com- 
bustion products or feeding by oligochaetes. Profiles of n-C)z and 
pristane indicated that planktonic n-alkanes undergo degradation in 
the aerobic, mixed zone of the sediments. 


16679 (CONF-8910585-Summ.) The Coastal Ocean Predic- 
tion Systems program: Understanding and managing our 
coastal ocean. Eden, H.F. (Joint Oceanographic Inst., Washington, 
DC (United States)); Mooers, C.N.K. National Science Foundation, 
Washington, DC (United States). Jun 1990. 20p. Sponsored by 
USDOE, Washington, DC (United States);National Oceanic and At- 
mospheric Administration, Washington, DC (United States);National 
Science Foundation, Washington, DC (United States);Department 
of Defense, Washington, DC (United States);Department DOE 
Contract AI05-90ER60929. From Coastal ocean prediction 
systems: understanding and managing our coastal ocean; New Or- 
leans, LA (United States); 31 Oct - 2 nov 1989. Order Number 
DE94003919. Source: OSTI; NTIS; INIS; GPO Dep. 

The goal of COPS is to couple a program of regular observa- 
tions to numerical models, through techniques of data assimilation, 
in order to provide a predictive capability for the US coastal ocean 
including the Great Lakes, estuaries, and the entire Exclusive 
Economic Zone (EEZ). The objectives of the program include: de- 
termining the predictability of the coastal ocean and the processes 
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that govern the predictability; developing efficient prediction sys- 
tems for the coastal ocean based on the assimilation of real-time 
observations into numerical models; and coupling the predictive 
systems for the physical behavior of the coastal ocean to predictive 
systems for biological, chemical, and geological processes to 
achieve an interdisciplinary capability. COPS will provide the basis 
for effective monitoring and prediction of coastal ocean conditions 
by optimizing the use of increased scientific understanding, im- 
proved observations, advanced computer models, and computer 
graphics to make the best possible estimates of sea level, cur- 
rents, temperatures, salinities, and other properties of entire 
coastal regions. 


16680 (CONF-8910585—Vol.1) The Coastal Ocean Predic- 
tion Systems program: Understanding and managing our 
coastal ocean: Volume 1: Strategic summary. National Science 
Foundation, Washington, DC (United States). 15 May 1990. 116p. 
Sponsored by USDOE, Washington, DC (United States);National 
Oceanic and Atmospheric Administration, Washington, DC (United 
States);National Science Foundation, Washington, DC (United 
States);Department of Defense, Washington, DC (United 
States);Department DOE Contract Al05-90ER60929. From Coastal 
ocean prediction systems: understanding and managing our coastal 
ocean; New Orleans, LA (United States); 31 Oct - 2 nov 1989. Or- 
der Number DE94003946. Source: OSTI; NTIS; INIS; GPO Dep. 

The proposed COPS (Coastal Ocean Prediction Systems) 
program is concerned with combining numerical models with obser- 
vations (through data assimilation) to improve our predictive 
knowledge of the coastal ocean. It is oriented toward applied re- 
search and development and depends upon the continued pursuit 
of basic research in programs like COOP (Coastal Ocean Pro- 
cesses); i.e., to a significant degree it is involved with “technology 
transfer” from basic knowledge to operational and management ap- 
plications. This predictive knowledge is intended to address a 
variety of societal problems: (1) ship routing, (2) trajectories for 
search and rescue operations, (3) oil spill trajectory simulations, (4) 
pollution assessments, (5) fisheries management guidance, (6) 
simulation of the coastal ocean's response to climate variability, (7) 
calculation of sediment transport, (8) calculation of forces on struc- 
tures, and so forth. The initial concern is with physical models and 
observations in order to provide a capability for the estimation of 
physical forces and transports in the coastal ocean. For all these 
applications, there are common needs for physical field estimates: 
waves, tides, currents, temperature, and salinity, including mixed 
layers, thermoclines, fronts, jets, etc. However, the intent is to work 
with biologists, chemists, and geologists in developing integrated 
multidisciplinary prediction systems as it becomes feasible to do 
so. From another perspective, by combining observations with 
models through data assimilation, a modern approach to monitor- 
ing is provided through whole-field estimation. 


16681 (CONF-8910585—Vol.2) The Coastal Ocean Predic- 
tion Systems program: Understanding and managing our 
coastal ocean: Volume 2: Overview and invited papers. Na- 
tional Science Foundation, Washington, DC (United States). 15 
May 1990. 354p. Sponsored by USDOE, Washington, DC (United 
States);National Oceanic and Atmospheric Administration, Wash- 
ington, DC (United States);National Science Foundation, 
Washington, DC (United States);Department of Defense, 
Washington, DC (United States);Department DOE Contract 
Al05-90ER60929. From Coastal ocean prediction systems: under- 
standing and managing our coastal ocean; New Orleans, LA 
(United States); 31 Oct - 2 nov 1989. Order Number DE94003947. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This document is a compilation of summaries of papers pre- 
sented at the Coastal Ocean Prediction Systems workshop. Topics 
include; marine forecasting, regulatory agencies and regulations, 
research and application models, research and operational observ- 
ing, oceanic and atmospheric data assimilation, and coastal 
physical processes. 


16682 


(CONF-9104429-Absts.) Second international sym- 
posium on the biogeochemistry of model estuaries: Estuarine 
processes in global change. Skidaway Inst. of Oceanography, 
Savannah, GA (United States). [1991]. 52p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG09-91ER61156. 
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From 2. international symposium on the biogeochemistry of model 
estuaries: estuarine processes in global changs; Jekyll Island, GA 
(United States); 14-20 Apr 1991. Order Number DE94007945. 
Source: OSTI; NTIS; GPO Dep. 

This report consists of abstracts of papers presented at the sym- 
posium of Biogeochemistry. The main topics discussed at the 
meeting are; nutrient and mineral cycling, trace element distribu- 
tion, sources and sinks of estuaries, sedimentation, importance of 
organic matter, and other biogeochemical processes of estuaries. 


16683 (CONF-9104429-Summ.) Second International Sym- 
posium on the Biogeochemistry of Model Estuaries: Estuarine 
processes in global change: Final report. Windom, H.L. Skid- 
away Inst. of Oceanography, Savannah, GA (United States). [1991]. 
14p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FGO9-91ER61156. From 2. international symposium on 
the biogeochemistry of mode! estuaries: estuarine processes in 
global changs; Jekyll Island, GA (United States); 14-20 Apr 1991. 
Order Number DE94007907. Source: OSTI; NTIS; GPO Dep. 

This report summarizes estuary events discussed at the sympo- 
sium on biogeochemistry. Topics include; sedimentation, salinity, 
inputs and outputs of the estuary, effects of global change, and the 
need for effective sampling and modeling of estuaries. 


16684 (CONF-9310102-35) Local drainage analyses of the 
Paducah and Portsmouth Gaseous Diftusion Plants during an 
extreme storm. Johnson, R.O.; Wang, J.C.; Lee, D.W. Oak Ridge 
National Lab., TN (United States). [1993]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From 4. energy natural phenomena hazards mitigation 
conference; Atlanta, GA (United States); 19-22 Oct 1993. Order 
Number DE94002437. Source: OSTI; NTIS; INIS; GPO Dep. 

Local drainage analyses have been performed for the Paducah 
and Portsmouth Gaseous Diffusion Plants during an extreme storm 
having an approximate 10,000-yr recurrence interval. This review 
discusses the methods utilized to accomplish the analyses in 
accordance with US Department of Energy (DOE) design and eval- 
uation guidelines, and summarizes trends, results, generalizations, 
and uncertainties applicable to other DOE facilities. Results indi- 
cate that some culverts may be undersized, and that the storm 
sewer system cannot drain the influx of precipitation from the base 
of buildings. Roofs have not been designed to sustain ponding 
when the primary drainage system is clogged. Some underground 
tunnels, building entrances, and ground level air intakes may re- 
quire waterproofing. 


16685 (DOE/ER/61410-T1) The quality of control of 
oceanic carbon dioxide measurements: Preparation and distri- 
bution of reference materials: Progress report, January 1, 
1993—December 31, 1993. Dickson, A.G. California Univ., San 
Diego, La Jolla, CA (United States). [1993]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG03- 
92ER61410. Order Number DE94008496. Source: OSTI; NTIS; 
GPO Dep. 

The principal goal of this project — together with a related project 
funded through the US National Science Foundation — is to provide 
a mechanism for quality control that will ensure that seagoing mea- 
surement of the oceanic carbon dioxide system made as a part of 
the Joint Global Ocean Flux Study (JGOFS) studies are compara- 
ble and accurate, although made by different laboratories at 
different times. The strategy we have chosen to achieve this has 
three principal thrusts: the preparation, certification and distribution 
of reference materials that investigators can use to evaluate their 
shipboard data quality; the organization of collaborative studies to 
test various methods and to help the community in identifying im- 
proved analytical approaches; and the preparation and distribution 
of well written Standard Operating. Procedures describing the anal- 
ysis of the oceanic carbon dioxide system Active participation in 
various committees and meetings to proselytize the need for a sys- 


tematic approach to the quality control of oceanic chemical 
measurements. 


16686 (DOE/ER/61413-2) Carbon cycling on the continen- 
tal margin evidence from sediment 14-C and nutrient 
elements: Progress report, October 1992—October 1993. North 





Carolina Univ., Chapel Hill, NC (United States). [1993]. 25p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG05-92ER61413. Order Number DE94004405. Source: OSTI; 
NTIS; GPO Dep. 

This progress report discusses field equipment acquisition, fabri- 
cation, sample collection and sample analysis of sea bottom 
sediments. Investigators also discussed the Neuse River Estuary 
Experiment. 


16687 (DOE/EW/53023-T4) Hazardous materials in aquatic 
environments of the Mississippi River Basin: Quarterly project 
status report, October 1, 1993-December 31, 1993. Tulane 
Univ., New Orleans, LA (United States). [1993]. 36p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG01- 
93EW53023. Order Number DE94006339. Source: OSTI; NTIS; 
GPO Dep. 

This quarterly project status report discusses research projects 
being conducted on hazardous materials in aquatic environments 
of the Mississippi River basin. We continued to seek improvement 
in our methods of communication and interactions to support the 
inter-disciplinary, inter-university collaborators within this program. 
In addition to the defined collaborative research teams, there is in- 
creasing interaction among investigators across projects. Planning 
for the second year of the project has included the development of 
our internal request for proposals, and refining the review process 
for selection of proposals for funding. 


16688 (DOE/ID/13042-27) Tritium enrichment program re- 
search and development grant No. 4. Idaho INEL Oversight 
Program, Boise, ID (United States). 16 Jan 1994. 17p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG07- 
911D13042. Order Number DE94008823. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A procedure to measure tritium in water samples at contents as 
low as 20 pCi/L has been perfected, using alkaline electrolysis to 
enrich the tritium. 


16689 (DOE/OR-01-1254-D1) Addendum to the Phase 2 
Sampling and Analysis Plan for the Clinch River Remedial In- 
vestigation. Oak Ridge National Lab., TN (United States). Mar 
1994. 129p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. (ORNL/ER-232-D1). Or- 
der Number DE94009444. Source: OSTI; NTIS; INIS; GPO Dep. 

This document is an addendum to the Phase 2 Sampling and 
Analysis Plan for the Clinch River Remedial Investigation (DOE 
1993). The Department of Energy-Oak Ridge Operations (DOE- 
ORO) is proposing this addendum to the US Envianmental 
Protection Agency, Region IV (EPA-IV), and the Tennessee Depart- 
ment of Environment and Conservation (TDEC) as a reduced 
sampling program on the Clinch River arm of Watts Bar Reservoir 
and on Poplar Creek. DOE-ORO is proposing to maximize the use 
of existing data and minimize the collection of new data for water, 
sediment, and biota during Phase 2 of the Clinch River Remedial 
Investigation. The existing data along with the additional data 
collected in Phase 2 would be used to perform a baseline risk as- 
sessment and make remedial decisions. DOE-ORO considers that 
the existing data, the additional data collected in Phase 2, and on- 
site remedial investigation data would be sufficient to understand 
the nature and extent of the contamination problem in the Clinch 
River, perform a baseline risk assessment,and make remedial deci- 
sions. This addendum is organized in three sections. The first 
section provides background information and describes a rationale 
for modifying the Phase 2 Sampling and Analysis Plan. Section 2 
presents a summary of the existing data for the Clinch River arm 
of Watts Bar Reservoir and an evaluation of the sufficiency of this 
data for a baseline human health and ecological risk assessment. 
Section 3 describes the revised Phase 2 Sampling and Analysis 
Plan for surface water, sediment, and biota in the Clinch River OU 
and in the Poplar Creek OU. 


16690 (DOE-RW-93.038) Radiological assessment of the 
Esk Estuary. Howorth, J.M.; Barr, H.M.; Toole, J.; Strange, L.P. 
AEA Environment and Energy, Harwell (United Kingdom). 1993. 
[158p.] Sponsored by Department of the Environment, London 
(United Kingdom). Contract PECD-7/9/500. (AEA-EE-0309.). Order 
Number DE94619151. Source: OSTI; NTIS (US Sales Only); INIS. 
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An assessment has been carried out of the radiological impact of 
artificial radionuclides in the Esk estuary in Cumbria, UK. Measure- 
ments were made of the distributions of 197Cs, 23° + 249Py and 
241 Am in water, surface bed sediments and core profiles. The high- 
est measured concentrations in surface sediments were 2.8 
g-' of 97Cs, 3.1 Bq g—' of 239 + 240By and 4.7 Bq g-' of 241 Am. 
These values represent significant decreases from similar mea- 
surements made in 1970-1980. The measured behaviour of the 
actinides in low salinity water at the head of the estuary supports 
previous observations of actinide remobilisation from the bed. A 
model has been developed which simulates the long-term behav- 
iour of radioactivity in the estuary. The model incorporates 
representations of tidal mixing, sediment transport, seasonal and 
long-term sediment accretion. The model also represents long-term 
build-up in salt marsh regions. The model gives good agreement 
with measured distributions of '57Cs, but tends to underestimate 
actinide concentrations by factors of 2-3. Dose calculations show 
the importance of radionuclide uptake through livestock grazing 
sea-washed pasture alongside the estuary. '*’Cs and *41Am are 
identified as the most important radionuclides considered in the as- 
sessment. (Author). 


16691 (GKSS—93/E/18(v.1)) Compilation, evaluation and as- 
sessment of the existing data on the pollution load affecting 
the water quality of the central stretch of the river Elbe on the 
basis of uniform common criteria (preliminary study). Vol. 1: 
Text volume. Guhr, H. (GKSS-Forschungszentrum Geesthacht 
GmbH, Magdeburg (Germany). Inst. fuer Gewaesserforschung); 
Buettner, O.; Dreyer, U.; Krebs, D. GKSS-Forschungszentrum 
Geesthacht GmbH, Geesthacht-Tesperhude (Germany). 1993. 
242p. (in German). Sponsored by Bundesministerium fuer 
Umwelt, Naturschutz und Reaktorsicherheit, Bonn (Ger- 
many);Umweltbundesamt, Berlin (Germany). Project Number 
UFOPLAN 10404392. Order Number DE94761338. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The data (concentrations, pollution loads) measured for the 566 
km flowing stretch of the river Elbe on the territory of the former 
GDR were compiled and evaluated according to primary statistical 
aspects. The longitudinal section was prepared for major variables 
with regard to the flow for Q50% and Q5%. The distribution of con- 
centration in various measuring points was shown by means of box 
plots. Interdependencies between concentration and flow as well 
as water temperature were investigated and used for assessing dif- 
fuse matter input. In addition to determining the saprobic index, the 
biological control of water pollution comprised the assessment of 
the macrozoobenthos in the area of sewage discharge, chlorophyll 
measurements, and inventory of the fish population, analysis of 
poliutant accumulation in fish and in zoobenthos as well as virus 
detection. The water quality of the river Elbe was evaluated in 
compliance with the binding E.C. guidelines and national regula- 
tions/recommendations revealing an extreme pollution level which 
impairs or excludes various utilizations of the Elbe water. (orig.) 


16692 (GKSS-—93/E/18(v.2)) Compilation, evaluation and as- 
sessment of the existing data on the pollution load affecting 
the water quality of the central stretch of the river Elbe on the 
basis of uniform common criteria (preliminary study). Vol. 2. 
Guhr, H. (GKSS-Forschungszentrum Geesthacht GmbH, Magde- 
burg (Germany). Inst. fuer Gewaesserforschung); Buettner, O.; 
Dreyer, U.; Krebs, D. GKSS-Forschungszentrum Geesthacht 
GmbH, Geesthacht-Tesperhude (Germany). 1993. 529p. (In Ger- 
man). Sponsored by Bundesministerium fuer Umwelt, Naturschutz 
und Reaktorsicherheit, Bonn (Germany);Umweltbundesamt, Berlin 
(Germany). Contract UFOPLAN 10404392. Order Number 
DE94759066. Source: OSTI; NTIS (US Sales Only); INIS. 

Vol. 2 is a supplement to Vol. 1, which contained the text. Vol. 2 
presents the data measured between 1985 and 1989 in the form of 
tables. (BBR) 


16693 (GKSS-—93/E/30) Species analysis of organomercury 
compounds to determine their biopathways at contaminated 
sites. Hintelmann, H. GKSS-Forschungszentrum Geesthacht 
GmbH, Geesthact-Tesperhude (Germany). Inst. fuer Chemie; Ham- 
burg Univ. (Germany). Fachbereich 13 - Chemie. 1993. 244p. (in 
German). Order Number DE94756440. Source: OSTI; NTIS (US 
Sales Only); INIS. 
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The environmental behavior of organomercury compounds with 
special regard to methyl-mercury(Il) was investigated. Organomer- 
cury species were extraced with a solution of dithizone in 
chloroform whereas methylmercury(Il) is also extractable using 
HCV/Toluol. A newly developed HPLC/AFS-system was used as the 
analytical method. The methylmercury(Il) content in river Elbe sedi- 
ments is controlled by the content of sulfidic sulfur. The crucial point 
for the formation of methyimercury(Il) is the microbial activity in the 
sediments. Besides methyimercury(Il) ethylmercury(Il) was found in 
river Koesseine sediments (Marktredwitz). Microbial biofilms are 
capable of accumulating methylmercury(Il) to a factor of 10° when 
compared to the culture solution. (orig.). 62 figs., 47 tabs. 


16694 (GSF-HY-1/93) Annual report 1992 of the GSF insti- 
tute of Hydrology. GSF - Forschungszentrum fuer Umwelt und 
Gesundheit Neuherberg GmbH, Oberschleissheim (Germany). Inst. 
fuer Hydrologie. Aug 1993. 145p. (In German). Order Number 
DE94756309. Source: OSTI; NTIS (US Sales Only); INIS. 

The main areas of activities in the period under review are the 
material cycles, the geochemistry of heavy metals and of radio- 
nuclides, and the transport of substances in the aquatic 
environment and the atmospheric environment. With particular em- 
phasis on the ground water and the substances dissolved therein. 
Site-specific hydro-geological studies and studies into the isotope 
hydrology, also at the sites of repositories, are presented. Within 
the framework of investigations of the poleo-climate, the Institute 
carried out studies on the isotope stratigraphy in the Antarctica. 
Novel developments in tracer techniques are reported. (orig.) 


16695 (HW-89074) Regional survey monthlies 1948. Berlin, 
W.C. Jr. Hanford Works, Richland, WA (United States). 30 Oct 
1948. 39p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94006981. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report provides the regional radiation surveys for the 
months of October and November of 1948. 


16696 


(HW-89075) Regional survey monthlies, January 
1949. Paas, H.J. Hanford Works, Richland, WA (United States). 31 
Jan 1949. 315p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract AC06-76RL01830. Order Number 
DE94006982. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report provides the regional radiation surveys for January 
through December 1949. 


16697 (NEI-SE-151) Further studies of radionuclides in 
Fucus vesiculosus from the Baltic sea. Holm, E.; Carlson, L.; 
Josefsson, D.; Roos, P. Lund Univ. (Sweden). Dept. of Radiation 
Physics. [1994]. 16p. Project SSI-P-633-91. Order Number 
DE94620600. Source: OSTI; NTIS; INIS. 

Following the Chernobyl accident Fucus vesiculosus were used 
as bioindicator for the turn-over of radiocaesium and plutonium in 
the coastal zone of the Baltic sea. Results from 1991 were com- 
pared with those previously obtained during 1986 and 1987 and 
also pre-Chernobyl data. The results shows a long ecological resi- 
dence time for radiocaesium in the water body compared to other 
marginal seas due to outflow from rivers draining contaminated 
land and the anti-clockwise circulation in the Baltic sea. The impact 
of plutonium from the Chernobyl accident was rather small and the 
results shows that plutonium is very rapidly transferred to the sedi- 


ments present either in the immediate fallout or in the subsequent 
outflow from rivers. 


16698 (NUREG/CR-1322) Critical review: Radionuclide 
transport, sediment transport, and water quality mathematical 
modeling; and radionuclide adsorption/desorption mecha- 
nisms. Onishi, Y. (Pacific Northwest Lab., Richland, WA (United 
States)); Serne, R.J.; Arnold, E.M.; Cowan, C.E.; Thompson, F.L. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Div. of Safeguards, Fuel Cycle and Environmental Research; Pa- 
cific Northwest Lab., Richland, WA (United States). Jan 1981. 
512p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). DOE Contract AC06-76RL01830. (PNL—2901). 
Source: OSTI; NTIS; GPO. 

This report describes the results of a detailed literature review of 
radionuclide transport models applicable to rivers, estuaries, 
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coastal waters, the Great Lakes, and impoundments. Some repre- 
sentatives sediment transport and water quality models were also 
reviewed to evaluate if they can be readily adapted to radionuclide 
transport modeling. The review showed that most available trans- 
port models were developed for dissolved radionuclide in rivers. 
These models include the mechanisms of advection, dispersion, 
and radionuclide decay. Since the models do not include sediment 
and radionuclide interactions, they are best suited for simulating 
short-term radionuclide migration where: (1) radionuclides have 
small distribution coefficients; (2) sediment concentrations in re- 
ceiving water bodies are very low. Only 5 of the reviewed models 
include full sediment and radionuclide interactions: CHMSED de- 
veloped by Fields; FETRA SERATRA, and TODAM developed by 
Onishi et al, and a model developed by Shull and Gloyna. The 5 
models are applicable to cases where: (1) the distribution coeffi- 
cient is large; (2) sediment concentrations are high; or (3) 
long-term migration and accumulation are under consideration. The 
report also discusses radionuclide absorption/desorption distribution 
ratios and addresses adsorption/desorption mechanisms and their 
controlling processes for 25 elements under surface water condi- 
tions. These elements are: Am, Sb, C, Ce, Cm, Co, Cr, Cs, Eu, |, 
Fe, Mn, Np, P, Pu, Pm, Ra, Ru, Sr, Te, Th, 9H, U, Zn and Zr. 


16699 (WSRC-MS-92-492) Integration of historical aerial 
photography and a geographic information system to evaluate 
the impact of human activities in a cypress-tupelo swamp. 
Jensen, J.R. (Univ. of South Carolina, Columbia, SC (United 
States). Dept. of Geography); Burkhalter, S.; Althausen, J.D.; Naru- 
malani, S.; Mackey, H.E. Jr. Westinghouse Savannah River Co., 
Aiken, SC (United States). [1993]. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO9-89SR18035. 
(CONF-9305250-2: 14. biennal workshop on color photography 
and videography in resource monitoring, Logan, UT (United 
States), 25-29 May 1993). Order Number DE94009542. Source: 
OSTI; NTIS; GPO Dep. 

The Savannah River Site (SRS) is a 78,000 ha Department of 
Energy (DOE) facility that borders the Savannah River in the 
south-west portion of South Carolina. It includes a 3,800 ha 
cypress-tupelo swamp where commercial lumbering activities took 
place prior to the purchase of the land by the federal government 
in 1951. Since then, the DOE commenced nuclear production op- 
erations which resulted in the release of thermal effluent into the 
streams entering the Savannah River swamp system. The thermal 
effluent also had an impact on the swamp through the creation of 
sedimentation deltas. The purpose of this research is to identify ar- 
eas of anthropogenic impact on the swamp and to delineate any 
areas that may still be considered pristine. Large-scale historical 
aerial photography of the swamp for 1938, 1943, 1951, and 1973 
were photo-interpreted and used to develop a geographic informa- 
tion system (GIS) database. Logging features such as haul lines, 
drag points, harvest areas and roads were identified from black- 
and-white aerial photographs (1938-1973) and converted into a 
digital format. Sediment deltas were interpreted from 1976, 1981 
and 1988 color aerial photography. Geometric transformations and 
GIS data analysis operations were performed to delineate areas 
impacted by man’s activities over the 48-year time period. Only 
1391 ha of swamp can still can be considered pristine. Approxi- 
mately 63% of the swamp has been altered from its original state, 
either by logging practices or the effects of sediment loading from 
thermal effluent. This method of mapping the pristine areas of the 
swamp allows SRS environmental scientists the opportunity to 
have a priori knowledge about undisturbed swamp forest environ- 
ments, which they may use as a baseline for restoration or wetland 
mitigation projects. 


16700 (WSRC-TR-93-644) Hydrologic analysis of Steel 
Creek and L Lake and the effects of flow reduction on Steel 
Creek habitat. del Carmen, B.R.; Paller, M.H. Westinghouse 
Savannah River Co., Aiken, SC (United States). [1993]. 11p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC09-89SR18035. Order Number DE94008225. Source: OSTI; 
NTIS; GPO Dep. 

This report was prepared to support a proposal to eliminate the 
EIS mandated spring flow requirements in Steel Creek below L 
Lake. The base flow in Steel Creek below L Lake was estimated 





using historical data. The water balance of L Lake was studied to 
evaluate the effects of flow reduction on the Steel Creek hydrologic 
system. The base flow in Steel Creek below L Lake is estimated 
as 0.28 cms (10 cfs). A reduction in L Lake discharge to 0.28 cms 
will result in a fish community similar to the one that existed before 
the impoundment of L Lake. 
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16701 (LA—12681-PR) Laboratory-directed research and 
development: FY1993 completed projects: Progress report. 
Schmidt, S.C.; Benson, N.C. (comps.). Los Alamos National Lab., 
NM (United States). Mar 1994. 119p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE94009537. Source: OSTI; NTIS; GPO Dep. 

This report summarizes the progress achieved by projects sup- 
ported by the Laboratory-Directed Research and Development 
(LDRD) program and completed during fiscal year 1993. The sum- 
maries in this report represent R&D projects in their final year of 
LDRD support. These projects are assigned to nine scientific disci- 
plines: atomic and molecular physics; biosciences; chemistry; 
engineering and base technologies; geosciences, space sciences, 
and astrophysics; materials sciences; mathematics and computa- 
tional sciences; nuclear and particle physics; and plasmas, fluids, 
and particle beams. 


16702 (ORNL/TM-—12392, pp. 9-26) Representing biological 
communities containing optimally foraging herbivores: Impli- 
cations of adaptive behavior for community structure. Abrams, 
P.A. (Univ. of Minnesota, Minneapolis, MN (United States)). Oak 
Ridge National Lab., TN (United States). Nov 1993. (CONF- 
8804344—: Joint United States-Japan seminar in the environmental 
sciences, Honolulu, Hi (United States), 24-30 Apr 1988). In 
Proceedings of a joint US-Japan Seminar in the Environmental Sci- 
ences. 244p. Order Number DE94004727. Source: OSTI; NTIS; 
INIS. 

Pimm's (1979, 1980, 1982) pioneering work on food webs 
adopted a simple Lotka-Volterra representation for between-species 
interactions. This type of community modelling derives from earlier 
representations of large communities using Lotka-Volterra equa- 
tions beginning with MacArthur and Levins. Similar models 
characterize many studies of food webs up until the present time 
(e.g., Post and Pimm 1983, Yodzis 1982, Drake 1988). When very 
little is know of the details of biological interactions, it seems rea- 
sonable to assume linear per capita effects on the growth rates of 
species that eat or are eaten by a given species. However, we all 
know that the world is a very nonlinear place, and are left with the 
nagging worry that conclusions. based on Lotka-Volterra models 
may be misleading us in important ways. The question of linearity 
is especially worrying when considering theories that explain the 
lack of certain types of communities or food webs based on the dy- 
namical instability of corresponding models with linear per capita 
effects. This paper explores one important source of nonlinearities 
- adaptive behavior on the part of the species in the community. 


16703 (ORNL/TM-12392, pp. 45-59) Some _ theoretical 
approaches to community assembly. Sugihara, G. (Univ. of Cali- 
fornia, San Diego, La Jolla, CA (United States)). Oak Ridge 
National Lab., TN (United States). Nov 1993. (CONF-8804344—: 
Joint United States-Japan seminar in the environmental sciences, 
Honolulu, Hi (United States), 24-30 Apr 1988). In Proceedings of a 
joint US-Japan Seminar in the Environmental Sciences. 244p. Or- 
der Number DE94004727. Source: OSTI; NTIS; INIS. 

Rather than restrict attention to modelling classical secondary 
succession per se, | propose to consider the broader question of 
community assembly and development, for which secondary suc- 
cession may be but a single important case. This survey, therefore, 
will concentrate on generic approaches to studying the temporal 
evolution of communities while omitting the details of classical suc- 
cession. As reviewed by Usher in this volume, considerable effort 
has already been invested in developing predictive models of sec- 
ondary plant succession (see also Shugart 1984). These range 
from simple Markovian plant replacement models, suitable for short 
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time predictions (Usher 1979, Horn 1975) to the highly detailed dy- 
namic replacement models designed to simulate long-term histories 
of vegetation at specific sites (Shugart 1984, Solomon 1986). By 
contrast, despite having similar roots, the deeper problem of com- 
munity assembly has not benefitted from such a concentrated or 
unified modelling effort. Indeed the approaches that exist appear 
fragmentary, drawn for the most part from several classical topics 
in population and community ecology. One purpose of this essay 
will be to begin to survey some of these fragments as they relate to 
community development in order to suggest the assembly problem 
as an interesting focus for future research. | shall organize this re- 
view into two parts, statics and dynamics. The section on statics will 
discuss semi-deductive procedures for extracting process informa- 
tion from static patterns and will include relevant aspects of studies 
on the topological structure of food webs, the species abundance 
problem and island biogeography. The section on dynamics will ex- 
plore a general framework for studying the process of species 
additions to a system, and will discuss the notion of climax, the in- 
vasion problem and the evolution of simple predator-prey systems. 


16704 (ORNL/TM—12392, pp. 101-110) The temporal vari- 
ability of species densities. Redfearn, A. (Univ. of Tennessee, 
Knoxville, TN (United States)); Pimm, S.L. Oak Ridge National 
Lab., TN (United States). Nov 1993. (CONF-8804344-: Joint 
United States-Japan seminar in the environmental sciences, Hon- 
olulu, HI (United States), 24-30 Apr 1988). In Proceedings of a 
joint US-Japan Seminar in the Environmental Sciences. 244p. Or- 
der Number DE94004727. Source: OSTI; NTIS; INIS. 

Ecologists use the term ‘stability’ to mean to number of different 
things (Pimm 1984a). One use is to equate stability with low vari- 
ability in population density over time (henceforth, temporal 
variability). Temporal variability varies greatly from species to 
species, so what effects it? There are at least three sets of factors: 
the variability of extrinsic abiotic factors, food web structure, and 
the intrinsic features of the species themselves. We can measure 
temporal variability using at least three statistics: the coefficient of 
variation of density (CV); the standard deviation of the logarithms 
of density (SDL); and the variance in the differences between loga- 
rithms of density for pairs of consecutive years (called annual 
variability, hence AV, b y Wolda 1978). There are advantages and 
disadvantages to each measure (Williamson 1984), though in our 
experience, the measures are strongly correlated across sets of 
taxonomically related species. The increasing availability of long- 
term data sets allows one to calculate these statistics for many 
species and so to begin to understand the various causes of 
species differences in temporal variability. 


16705 (ORNL/TM—-12392, pp. 131-145) Producer- 
decomposer matching in a simple model ecosystem: A 
network coevolutionary approach to ecosystem organization. 
Higashi, Masahiko (Ryukoku Univ., Seta (Japan)); Yamamura, No- 
rio; Nakajima, Hisao; Abe, Takuya. Oak Ridge National Lab., TN 
(United States). Nov 1993. (CONF-8804344—: Joint United States- 
Japan seminar in the environmental sciences, Honolulu, HI (United 
States), 24-30 Apr 1988). In Proceedings of a joint US-Japan Sem- 
inar in the Environmental Sciences. 244p. Order Number 
DE94004727. Source: OSTI; NTIS; INIS. 

The present not is concerned with how the ecosystem maintains 
its energy and matter processes, and how those processes change 
throughout ecological and geological time, or how the constituent 
biota of an ecosystem maintain their life, and how ecological 
(species) succession and biological evolution proceed within an 
ecosystem. To advance further Tansky’s (1976) approach to 
ecosystem organization, which investigated the characteristic prop- 
erties of the developmental process of a model ecosystem, by 
applying Margalef’s (1968) maximum maturity principle to derive its 
long term change, we seek a course for deriving the macroscopic 
trends along the organization process of an ecosystem as a conse- 
quence of the interactions among its biotic components and their 
modification of ecological traits. Using a simple ecosystem model 
consisting of four aggregated components (“compartments”) con- 
nected by nutrient flows, we investigate how a change in the value 
of a parameter alters the network pattern of flows and stocks, even 
causing a change in the value of another parameter, which in turn 
brings about further change in the network pattern and values of 
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some (possible original) parameters. The continuation of this chain 
reaction involving feedbacks constitutes a possible mechanism for 
the “coevolution” or “matching” among flows, stocks, and parame- 
ters. 


5501 Behavioral Biology 


Refer also to citation(s) 16631, 16702 


16706 (DOE/BP/01873—1) Annual coded wire tag program 
(Washington) missing production groups: Annual report, 1993. 
Fuss, H.J.; Fuller, R.; Kimbel, M.A.; Appleby, A.E.; Hammer, S.A. 
Washington Dept. of Fisheries, Olympia, WA (United States). Mar 
1994. 81p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract BI79-89BP01873. Order Number 
DE94009242. Source: OSTI; NTIS; GPO Dep. 

The Bonneville Power Administration (BPA) funds the “Annual 
Coded Wire Tag Program - Missing Production Groups for 
Columbia River Hatcheries” project. The Washington Department of 
Fisheries (WDF), Oregon Department of Fish and Wildlife (ODFW) 
and the United States Fish and Wildlife Service (USFWS) all oper- 
ate salmon and steelhead rearing programs in the Columbia River 
basin. The intent of the funding is to coded-wire tag at least one 
production group of each species at each Columbia Basin hatchery 
to provide a holistic assessment of survival and catch distribution 
over time. Three main objectives of the WDF portion of the study 
are to: (1) coded-wire tag at least one production group of each 
species at each Columbia Basin hatchery to enable evaluation of 
survival and catch distribution over time; (2) recover coded-wire 
tags from the snouts of fish tagged under objective 1 and estimate 
survival and contribution rates to the fisheries for each group; and 
(3) report findings of coded-wire tag recoveries for all 1986-1989 
broods of chinook, and 1988 and 1989 broods of coho released 
from WDF Columbia Basin hatcheries. Objective 1 for FY-93 was 
met with a few modifications to the original FY-93 proposal. Sev- 
eral groups of fall chinook that were proposed for tagging under 
this contract were subsequently tagged using funding from various 
other facility owners. This allowed WDF to tag several production 
groups at other hatcheries which had been funded by the Pacific 
Salmon Treaty (PST) program. Funds for these groups were lost 
due to budget shortfalls in the PST program. Under Objective 2, 
snouts containing coded-wire tags that were recovered during FY- 
92 and FY-93 were decoded but survival estimates were not made 
as all data were not available to do so. Survival and contribution 
rates to the various fisheries and escapement were analyzed using 
groups from 1986 and 1987 broods of spring, summer, and fall chi- 
nook, and 1988 and 1989 brood coho. 


16707 (DOE/SR/14069-3) Establishment of a viable popu- 
lation of red-cockaded woodpeckers at the Savannah River 
Site: Annual report, FY 1990. Allen, D.H. Forest Service, Aiken, 
SC (United States). Southeastern Forest Experiment Station. 
[1990]. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract Al09-85SR14069. Order Number 
DE94003913. Source: OSTI; NTIS; GPO Dep. 

In 1985 the Southeastern Forest Experiment Station (SEFES) in 
cooperation with the Department of Energy, the Savannah River 
Forest Station (SRFS) and the Savannah River Ecology Laboratory 
(SREL) initiated a research/management program to restore a 
viable population of red-cockaded woodpeckers (RCW) to the Sa- 
vannah River Site (SRS). We managed to stabilize the population 
in the first couple of years through an intensive flying squirrel re- 
moval project as well as augmentation of female RCW’s to the 
SRS population. We are now in the expansion phase of the 
project. In 1990 we have focused our efforts on: (1) developing a 
cavity excavation method and excavating cavities in suitable habi- 
tat; (2) flying squirrel control; (3) translocation of RCW's; (4) 
monitoring clan composition and reproduction; (5) identification of 
old-growth stands with the potential of providing new nesting habi- 
tat to support population expansion; and (6) surveying lands near 
SRS where RCW’s were thought to exist. This report summarizes 
activities for FY 1990 and plans for FY 1991. 
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Refer also to citation(s) 14950, 14951, 14957, 15587, 15672, 
16723, 16730, 16731, 16732, 16733, 16734, 16735, 16736, 16740, 
16742, 16743, 16859 


16708 (ANL/CMB/CP-82144) Requirements in screening 
cDNA libraries for new genes and solutions offered by SBH 
technology. Drmanac, R.; Drmanac, S.; Labat, |.; Stavropoulos, N. 
Argonne National Lab., IL (United States). [1993]. 20p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. (CONF-9310297—1: 3. international workshop on 
the identification of transcribed sequences, New Orleans, LA 
(United States), 2-4 Oct 1993). Order Number DE94007673. 
Source: OSTI; NTIS; GPO Dep. 

Under different assumptions about the total number of genes, 
the number of housekeeping and tissue-specific genes, and the 
difference in the number of mRNAs per cell for functional and non- 
functional genes, significantly different results can be expected 
from screening random cDNA clones. We have developed gene 
expression models as a guide for interpretation of experimental re- 
sults. For statistical, biological, and technical reasons, the search 
for 100,000 plus genes and discrimination between nonfunctional, 
housekeeping, and tissue-specific genes requires the analysis of 
up to 10 million clones from 20 to 50 tissues. Oligonucleotide hy- 
bridization of dense clone blots is an inexpensive and fast way to 
screen such large clone sets. Our preliminary results on control 
clones and thousands of cDNA clones from an infant brain library 
demonstrate the feasibility of the method. We present several mod- 
els of gene expression and analyze the main factors which can 
influence the hunt for new genes via the screening of random 
cDNA libraries. The basic steps in the preparation and use of 
dense DNA dot arrays are described, and some results that 
demonstrate the feasibility and efficiency of gene inventorying by 
oligonucleotide hybridization are presented. Furthermore, partial 
SBH and single-pass gel sequencing are compared and a gene 
analysis scheme that combines the two approaches is discussed. 


16709 (ANL/MCS/CP-82183) Automating the determination 
of 3D protein structure. Rayl, K.D. Argonne National Lab., IL 
(United States). [1993]. 18p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
9310309-1: 3. Keck symposium on computational biology, 
Pittsburgh, PA (United States), 24-26 Oct 1993). Order Number 
DE94007687. Source: OSTI; NTIS; GPO Dep. 

The creation of an automated method for determining 3D protein 
structure would be invaluable to the field of biology and presents 
an interesting challenge to computer science. Unfortunately, given 
the current level of protein knowledge, a completely automated so- 
lution method is not yet feasible, therefore, our group has decided 
to integrate existing databases and theories to create a software 
system that assists X-ray crystallographers in specifying a particu- 
lar protein structure. By breaking the problem of determining 
overall protein structure into small subproblems, we hope to come 
closer to solving a novel structure by solving each component. By 
generating necessary information for structure determination, this 
method provides the first step toward designing a program to de- 
termine protein conformation automatically. 


16710 (DOE-ER-0611P) Human genome: 1993 Program re- 
port. USDOE Office of Energy Research, Washington, DC (United 
States). Office of Health and Environmental Research. Mar 1994. 
84p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE94009457. Source: OSTI; NTIS; GPO Dep. 

The purpose of this report is to update the Human Genome 
1991-92 Program Report and provide new information on the DOE 
genome program to researchers, program managers, other 
government agencies, and the interested public. This FY 1993 sup- 
plement includes abstracts of 60 new or renewed projects and 
listings of 112 continuing and 28 completed projects. These two re- 
ports, taken together, present the most complete published view of 
the DOE Human Genome Program through FY 1993. Research is 
progressing rapidly toward 15-year goals of mapping and sequenc- 
ing the DNA of each of the 24 different human chromosomes. 





16711 (DOE/ER/13923—2) Isocitrate lyase and the glyoxy- 
late cycle: Progress report, February 15, 1989-February 15, 
1980. McFadden, B.A. Washington State Univ., Pullman, WA 
(United States). [1990]. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG06-88ER13923. Order Num- 
ber DE94009925. Source: OSTI; NTIS; GPO Dep. 

Active site modifications of isocitrate lyase (icl) from Escherichia 
coli are described. In addition directed mutagenesis of icl gene are 
detailed aimed at varying the charge yet conserving the structure 
of the enzymes active site. 


16712 (DOE/ER/13923—4) Isocitrate lyase and the glyoxy- 
late cycle: Progress report, February 16, 1992—February 15, 
1993. McFadden, B.A. Washington State Univ., Pullman, WA 
(United States). [1992]. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG06-88ER13923. Order Num- 
ber DE94009927. Source: OSTI; NTIS; GPO Dep. 

This progress report describes efforts directed at the active-site 
modification of isocitrate lyase (icl) of Escherichia coli. Studies are 
reported that describe the results of several amino acid substitu- 
tions gained by directed mutagenesis of the icl gene. Preliminary 
studies are also related in cloning, sequencing and expression of 
icl of watermelon. 


16713 (DOE/ER/13923-5) [isocitrate lyase and glyoxylate 
cycle}: Progress report, May 1, 1990—May 1, 1993. McFadden, 
B.A. Washington State Univ., Pullman, WA (United States). [1993]. 
4p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG06-88ER13923. Order Number DE94009928. Source: 
OSTI; NTIS; GPO Dep. 

Studies on the purification, dna-cloning, and site-directed muta- 
genesis of isocitrate lyase from Escherichia coli are reported. Brief 
description of individual studies are reported. 


16714 (DOE/ER/13993-T3) Signal transduction pathways 


that regulate CAB gene expression: Progress report. Chory, J. 


Salk Inst. for Biological Studies, San Diego, CA (United States). 
[1993]. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG03-89ER13993. Order Number 
DE94008443. Source: OSTI; NTIS; GPO Dep. 

We have completed the initial genetic and phenotypic characteri- 
zation of several classes of new mutants that affect CAB gene 
expression. The doc mutants (for dark overexpression of cab) are 
characterized by elevated levels of CAB gene expression in the 
dark; however, unlike the previously isolated de-etiolated mutants 
(also isolated in my lab), the doc mutants still appear etiolated. The 
doc alleles define 3 loci, each of which maps to a separate chromo- 
some. The details of the mutant isolation scheme and the genetic 
and phenotypic description of these new mutants are described. 
The second class of mutants, the gun mutants (for genomes un- 
coupled) show accumulation of CAB mRNA in the absence of 
chloroplast gene expression and development. Thus, the normally 
tightly coordinated expression between the chloroplast and nuclear 
genes that encode chloroplast-destined proteins has been uncou- 
pled. We have shown that the Arabidopsis HY3 locus encodes the 
type B phytochrome apoprotein gene and have characterized the 
phenotypes of null hy3 alleles to ascertain a role for this phy- 
tochrome in Arabidopsis development. We have also isolated and 
characterized a number of alleles of the phytochrome A gene. 


16715 (DOE/ER/20039-T1) [Genetic engineering with a 
gene encoding a soybean storage protein to identity DNA se- 
quences to control its expression]: Annual report, 1993. 
Beachy, R.N. Research Inst. of Scripps Clinic, La Jolla, CA (United 
States). Dept. of Cell Biology. 1993. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG03-91ER20039. 
Order Number DE94008360. Source: OSTI; NTIS; GPO Dep. 

The 8-conglycinins are soybean storage proteins encoded by 
genes that are tightly regulated both spatially and temporally. The 
author has studied the Soybean Embryo Factors that bind to the 
cis elements that are presumably involved in regulating the expres- 
sion of these gene promoters using both in vitro binding assays 
and in vivo expression assays in transgenic plants. The results 
obtained to date have made it evident that there are no clear cor- 
relations between the in vivo and the in vitro results, i.e., changes 
in single nucleotides that alter protein:DNA interactions can have 
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little or no impact on expression of the promoters in vivo. in con- 
trast, the CATGCAT (RY element) sequence, for which no binding 
proteins have been identified, appear to be very important for con- 
trolling gene expression. Although the author has been attempting 
to isolate and characterize the SEF 3 and SEF 4 proteins he has 
to date not been successful using protein expression libraries de- 
rived from embryo cDNAs. He is continuing experiments of this 
type, as well as more standard protein purification procedures. He 
has constructed a number of chimeric promoters with different up- 
stream and downstream regulatory sequences in an attempt to 
identify, by expression assays in transgenic plants, those 
sequences that are uniquely responsible for the temporal and spa- 
tially regulated expression of the 6-conglycinin genes. Because of 
the results of previously published work from this laboratory, the 
author concluded that the core promoters themselves may be re- 
sponsible for the regulation. Therefore, he has focused his efforts 
on these sequences, the RY element, and the SEF 3 binding se- 
quences. In a follow-up to the studies to modify the expression of 
genes in seeds, he will express several types of human and other 
animal genes in seeds of transgenic plants. 


16716 (DOE/ER/20048—2) Enzymology and molecular biol- 
ogy of cell wall biosynthesis: Progress report. Ray, P.M. 
Stanford Univ., CA (United States). Dept. of Biological Sciences. 
20 Mar 1993. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG03-91ER20048. Order Number 
DE94008585. Source: OSTI; NTIS; GPO Dep. 

In order to be able to explore the control of cell wall polysaccha- 
ride synthesis at the molecular level, which inter alia might 
eventually lead to means for useful modification of plant biomass 
polysaccharide production, the immediate goals of this project are 
to identify polypeptides responsible for wall polysaccharide syn- 
thase activities and to obtain clones of the genes that encode 
them. We are concentrating on plasma membraneassociated 
(1,3)-6-glucan synthase (glucan synthase-ll or GS-Il) and Golgi- 
associated (1,4)-6-glucan synthase (glucan synthase-| or GS-l), of 
growing pea stem tissue. Our progress has been much more rapid 
with respect to GS-Il than regarding GS-I. 


16717 (DOE/ER/20053—2) Mechanistic enzymology of CO 
dehydrogenase from Clostridium thermoaceticum: Progress 
report, March 25, 1993-March 24, 1994. Ragsdale, S.W. Ne- 
braska Univ., Lincoln, NE (United States). [1994]. 8p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG02- 
91ER20053. Order Number DE94008900. Source: OSTI; NTIS; 
GPO Dep. 

Anaerobic acetogenic bacteria can convert carbon dioxide and 
carbon monoxide to cell carbon by a pathway which is called the 
acetyl-CoA pathway. With this pathway they convert monosaccha- 
rides and the methoxy group of lignin derived aromatics into acetic 
acid. The acetic acid is then used by a number of organisms, in- 
cluding methanogens, as a carbon and energy source. Therefore, 
the acetyl-CoA pathway links the biodegradation of complex 
macromolecules like cellulose and lignin to the utilization of simple 
two carbon units. The final steps in acetyl-CoA biosynthesis by 
anaerobic bacteria are performed by carbon monoxide dehydroge- 
nase (CODH), a nickel/iron-sulfur protein. We have previously 
demonstrate that the conversion of CH3-H, folate, CO and CoA to 
acetyl-CoA involves enzyme-bound intermediates that the one- and 
two-carbon precursors of acetyl-CoA are organometallic complexes, 
and that the site for assembly of acetyl-CoA is a novel Ni-Fe-S clus- 
ter which binds CO as a terminal carbonyl, i.e., M-C = O. In the 
past year we have shown that the activities for CO oxidation and 
acetyl-CoA synthesis sites occur at separate sites, that it is a Fe, 
not a Ni, site in the Ni-Fe-S cluster which binds CO for acetyl-CoA 
synthesis, and that carbon disulfide (CS2) reacts with CODH at the 
Ni-Fe-S site to generate an isolated Ni(l) species. We also deter- 
mined that CS. is competitive with CO at the acetyl-CoA synthesis 
site and does not bind to the CO oxidation/CO2 reduction site. 


16718 (DOE/ER/60395-T6) Main research accomplish- 
ments during the past three-year period, [December 1, 
1985—-November 30, 1988]. Linn, S.M. California Univ., Berkeley, 
CA (United States). [1991]. 11p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG03-86ER60395. Order 
Number DE94008662. Source: OSTI; NTIS; GPO Dep. 
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We have purified HeLa DNA polymerase e (pol ¢), showed it to 
be a unique and newly-described DNA polymerase, and modified 
our permeabilized cell assay accordingly. We partially purified cor- 
recting factors for Xeroderma Pigmentosum (XP) XP-A and E. We 
showed that a DNA binding protein is absent from two XP-E cell 
lines, but normal in others. We purified and characterized UV 
indoor Ill, a correcting factor for XP-D. We finished our characteri- 
zation of mammalian UV endos | and Il. We identified, purified, and 
characterized AP endonuclease and DNA glycosylase activities 
from mitochondria — hence, mitochondria do have the means to 
carry out base excision repair of oxidative damage. 


16719 (DOE/ER/60565—7) Computer assisted multiplex se- 
quencing: Performance report, August 1, 1992—July 15, 1993. 
Harvard Medical School, Boston, MA (United States). Dept. of Ge- 
netics. Jul 1993. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-87ER60565. Order Number 
DE94008549. Source: OSTI; NTIS; GPO Dep. 

The objectives of this project are automation for optimization of 
multiplex sequencing. We have integrated direct transfer elec- 
trophoresis, automated multiplex hybridizations and automated film 
reading and applied this toward sequencing of E. coli and human 
DNA. Primers for the directed dideoxy sequence walking and se- 
quence confirmation steps are synthesized to include DNA tags 
complementary to an alkaline phosphatase conjugate. A higher 
throughput synthesis device is well along in testing as are new au- 
tomated hybridization devices. We have developed software for 
automatically annotating ORFs and databases of precise termini of 
proteins and RNA. 


16720 (DOE/ER/60688-6) Characterization and modifice- 
tion of phage T7 DNA polymerase for use in DNA sequencing: 
Progress report, June 1, 1990—May 31, 1993. Richardson, C.C. 
Harvard Medical School, Boston, MA (United States). Dept. of Bio- 
logical Chemistry and Molecular Pharmacology. [1993]. 16p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FGO2-88ER60688. Order Number DE94008550. Source: 
OSTI; NTIS; GPO Dep. 

This project focuses on the DNA polymerase (gene 5 protein) of 
phage T7 for use in DNA sequence analysis. Gene 5 protein inter- 
acts with accessory proteins to acquire properties essential for 
DNA replication. One goal is to understand these interactions in or- 
der to modify the proteins for use in DNA sequencing. E. coli 
thioredoxin, binds to gene 5 protein and clamps it to a 
primer-template. They have analyzed the binding of gene 5 protein- 
thioredoxin to primer-templates and have defined the optimal 
conditions to form an extremely stable complex with a dNTP in the 
polymerase catalytic site. The spatial proximity of these compo- 
nents has been determined using fluorescence emission 
anisotropy. The T7 DNA binding protein, the gene 2.5 protein, 
interacts with gene 5 protein and gene 4 protein to increase pro- 
cessivity and primer synthesis, respectively. Mutant gene 2.5 
proteins have been isolated that do not interact with T7 DNA poly- 
merase and can not support T7 growth. The nucleotide binding site 
of the T7 helicase has been identified and mutations affecting the 
site provide information on how the hydrolysis of NTPs fuel its uni- 
directional translocation. The sequence, GTC, has been shown to 
be necessary and sufficient for recognition by the T7 primase. The 
T7 gene 5.5 protein interacts with the E. coli nucleoid protein, H- 
NS, and also overcomes the phage 4 rex restriction system. 


16721 (DOE/ER/61580-1) Report of the Fourth interna- 
tional Workshop on human X chromosome mapping 1993. 
Schlessinger, D.; Mandel, J.L.; Monaco, A.P.; Nelson, D.L.; 
Willard, H.F. (eds.). Washington Univ., St. Louis, MO (United 
States). School of Medicine. [1993]. 39p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-93ER61580. 
(CONF-9305341—Summ.: 4. international X chromosome work- 
shop, St. Louis, MO (United States), 9-12 May 1993). Order 
Number DE94009902. Source: OSTI; NTIS; GPO Dep. 

Vigorous interactive efforts by the X chromosome community 
have led to accelerated mapping in the last six months. Seventy- 
five participants from 12 countries around the globe contributed 
progress reports to the Fourth International X Chromosome Work- 
shop, at St. Louis, MO, May 9-12, 1993. It became clear that well 
over half the chromosome is now covered by YAC contigs that are 
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being extended, verified, and aligned by their content of STSs and 
other markers placed by cytogenetic or linkage mapping tech- 
niques. The major aim of the workshop was to assemble the 
consensus map that appears in this report, summarizing both con- 
sensus order and YAC contig information. 
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16722 (BNL-60104) Quantitative autoradiographic mi- 
croimaging in the development and evaluation of 
radiopharmaceuticals. Som, P. (Brookhaven National Lab., Up- 
ton, NY (United States)); Oster, Z.H. Brookhaven National Lab., 
Upton, NY (United States). [1994]. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO2-76CH00016. 
(CONF-940172-1: Radioactive isotopes in clinical medicine and re- 
search conference, Badgastein (Austria), 14 Jan 1994). Order 
Number DE94009045. Source: OSTI; NTIS; GPO Dep. 

Autoradiographic (ARG) microimaging is the method for depicting 
biodistribution of radiocompounds with highest spatial resolution. 
ARG is applicable to gamma, positron and negatron emitting radio- 
tracers. Dual or multiple-isotope studies can be performed using 
half-lives and energies for discrimination of isotopes. Quantitation 
can be performed by digital videodensitometry and by newer film- 
less technologies. ARG’s obtained at different time intervals 
provide the time dimension for determination of kinetics. 


16723 (CONF-9207229-) Ninth International Workshop on 
Plant Membrane Biology. California Univ., Santa Cruz, CA 
(United States). [1993]. 285p. Sponsored by USDOE, Washington, 
DC (United States);Department of Agriculture, Washington, DC 
(United States);National Science Foundation, Washington, DC 
(United States). DOE Contract FG03-92ER20081. From 9. interna- 
tional workshop on plant membrane biology; Monterey, CA (United 
States); 19-24 Jul 1992. Order Number DE94005690. Source: 
OSTI; NTIS; GPO Dep. 

This report is a compilation of abstracts from papers which were 
discussed at a workshop on plant membrane biology. Topics in- 
clude: plasma membrane ATP-ases; plant-environment interactions, 
membrane receptors; signal transduction; ion channel physiology; 
biophysics and molecular biology; vaculor H+ pumps; sugar carri- 
ers; membrane transport; and cellular structure and function. 


16724 


[Annual report, December 15, 1992—December 14, 1993]. 
Delaware Univ., Lewes, DE (United States). Coll. of Marine Stud- 
ies. [1993]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-87ER13776. Order Number 
DE94004487. Source: OSTI; NTIS; GPO Dep. 

We used a soybean seedling system to explore the mechanism 
of growth limitation by water deficiency (low ‘Yw). Our prior work 
had show that (low Vy inhibited plant growth initially because of a 
physical limitation to water uptake that appeared to result from a 
decrease in the ‘Yw gradient feeding water to the enlarging cells. 
The gradient was shown to originate from cell wall yielding and 
was altered primarily at the vascular tissue. In the present grant, 
we reported the detailed shape of the gradient. We also found that 
growth could mobilize water from mature tissues in the complete 
absence of external water using the gradient in Ww. Growth was 
maintained by this mobilization. After growth has been inhibited a 
few hours, metabolic changes occur and a 28kD protein accumu- 
lates in the wall fraction of the growth-affected cells. In the present 
grant, we showed that the mRNA for the protein accumulated in a 
tissue-specific manner similar to that of the protein, and the 
accumulation was correlated with the growth response. Other in- 
vestigators working independently with an acid phosphatase found 
a deduced amino acid sequence similar to that for the 28kD pro- 
tein we had published. Biochemical tests showed that the 28kD 
protein and a related 3IkD protein expressed acid phosphatase ac- 
tivity. We found that the acid phosphatase Of the 28kD protein was 
in the cell walls of intact plants (in addition to being in the cyto- 
plasm). Current work focuses on the role of this protein. Efforts 
were made to reverse the growth inhibition at low Dy by treating 
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growing tissues with low pH buffer, but the protons apparently 
failed to penetrate the cuticle. 


16725 (LA-UR-93-3960) Phase-sensitive flow cytometry: 
New technology for analyzing biochemical, functional, and 
structural features in fluorochrome- labeled cells/particles. 
Steinkamp, J.A. Los Alamos National Lab., NM (United States). 
[1993]. 4p. Sponsored by USDOE, Washington, DC (United 
States);Department of Health and Human Services, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. Grant P41- 
RRO1315; RO1-RRO7855. (CONF-940341-2: 4. laser applications 
to chemical analysis meeting, Jackson Hole, WY (United States), 
8-11 Mar 1994). Order Number DE94003960. Source: OSTI; NTIS; 
GPO Dep. 

Flow cytometry (FCM) instruments rapidly measure biochemical, 
functional, and cytological properties of individual cells and macro- 
molecular components, e.g., chromosomes, for clinical diagnostic 
medicine and biomedical and envirorunental research applications. 
These measurements are based on labeling cells with multiple fluo- 
rochromes for correlated analysis of macromolecules, such as DNA 
RNA, protein, and cell-surface receptors. This report describes the 
development of a phase-sensitive flow cytometer that provides 
unique capabilities for making laser-excited, phase-resolved mea- 
surements on fluorochrome-labelled cells and particles. 


16726 (LBL-34800) Polarized light scattering as a probe 
for changes in chromosome structure. Shapiro, D.B. Lawrence 
Berkeley Lab., CA (United States). Oct 1993. 128p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SFO00098. Order Number DE94003953. Source: OSTI; NTIS; 
GPO Dep. 

Measurements and calculations of polarized light scattering are 
applied to chromosomes. Calculations of the Mueller matrix, which 
completely describes how the polarization state of light is altered 
upon scattering, are developed for helical structures related to that 
of chromosomes. Measurements of the Mueller matrix are pre- 
sented for octopus sperm heads, and dinoflagellates. Comparisons 
of theory and experiment are made. A working theory of polarized 
light scattering from helices is developed. The use of the first Born 
approximation vs the coupled dipole approximation are investi- 
gated. A comparison of continuous, calculated in this work, and 
discrete models is also discussed. By comparing light scattering 
measurements with theoretical predictions the average orientation 
of DNA in an octopus sperm head is determined. Calculations are 
made for the Mueller matrix of DNA plectonemic helices at UV, vis- 
ible and X-ray wavelengths. Finally evidence is presented that the 
chromosomes of dinoflagellates are responsible for observed differ- 
ential scattering of circularly-polarized light. This differential 
scattering is found to vary in a manner that is possibly correlated 
to the cell cycle of the dinoflagellates. It is concluded that by prop- 
erly choosing the wavelength probe polarized light scattering can 
provide a useful tool to study chromosome structure. 
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16727 (ANLU/CMB/CP-81280) Algorithmic significance, 
mutual information, and DNA sequence comparisons. Milosavi- 
jevic, A. Argonne National Lab., !L (United States). [1993]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE Con- 
tract W-31109-ENG-38. (CONF-930390-2: 1993 data compression 
conference, Snowbird, UT (United States), 30 Mar - 1 apr 1993). 
Order Number DE94004697. Source: OSTI; NTIS; GPO Dep. 

The newly proposed algorithmic significance method [6] enables 
recognition of patterns in DNA sequences at prespecified signifi- 
cance levels via minimal length encoding. We extend the method 
to provide a formal framework for DNA sequence comparisons via 
mutual information. While in this paper we restrict our discussion to 
DNA sequence analysis, the methods that are presented are po- 
tentially applicable in many other domains. Under a few simplifying 
assumptions, we show that significance of sequence similarity 
depends exponentially on mutual information. In addition to this es- 
timate of significance, the concept of mutual information provides 
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solutions to the following two problems in DNA sequence compar- 
isons: Factoring out contribution of shared repetitive patterns and 
factoring out bias due to partial sequencing. 


16728 (CONF-9009340—Summ.) DNA sequencing confer- 
ence, 2. Cook-Deegan, R.M. (Georgetown Univ., Kennedy Inst. of 
Ethics, Washington, DC (United States)); Venter, J.C.; Gilbert, W.; 
Mulligan, J.; Mansfield, B.K. National Insts. of Health, Bethesda, 
MD (United States). 19 Jun 1991. 36p. Sponsored by USDOE, 
Washington, DC (United States);Department of Health and Human 
Services, Washington, DC (United States). DOE Contract Al05- 
90ER61094. From 2. genome sequencing conference; Hilton Head 
Island, SC (United States); 30 Sep - 3 oct 1990. Order Number 
DE94003984. Source: OSTI; NTIS; GPO Dep 

This conference focused on DNA sequencing, genetic linkage 
mapping, physical mapping, informatics and bioethics. Several 
were used to study this sequencing and mapping. This article also 
discusses computer hardware and software aiding in the mapping 
of genes. 


16729 (CONF-9209431—Summ.) Third International Work- 
shop on chromosome 11 workshop: Final report, September 
1, 1992—August 31, 1993. Evans, G.A. Salk inst. for Biological 
Studies, San Diego, CA (United States). [1992]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG03- 
92ER61503. From 3. international workshop on chromosome 11; 
La Jolla, CA (United States); 13-16 Sep 1992. Order Number 
DE94005855. Source: OSTI; NTIS; GPO Dep. 

The Third International Workshop on chromosome 11 was held 
at the Salk Institute for Biological Studies in La Jolla, on Septem- 
ber 13-16, 1992, bringing together 100 scientists working on the 
physical and genetic mapping, and the isolation of genes, on this 
chromosome. Since the first meeting, and the initiation of the sys- 
tem of chromosome specific workshops, the progress has been 
substantial. Thus, it is anticipated that only a few meetings will be 
necessary to complete a map of great use for disease gene identi- 
fication and localization. The third meeting was organized by the 
scientists who are working on the completion of the physical map 
of this chromosome and the meeting dealt with issues of disease 
gene localization, the physical map and genetic map of the chro- 
mosome, and localization of new genes on this chromosome. 


16730 (DOE/ER/13699-1) Enhancement of photoassimilate 
utilization by manipulation of the ADPglucose pyrophosphory- 
lase gene: Progress report, [April 15, 1987—April 14, 1988]. 
Okita, T.W. Washington State Univ., Pullman, WA (United States). 
Inst. of Biological Chemistry. [1988]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG06-87ER13699. 
Order Number DE94009194. Source: OSTI; NTIS; GPO Dep. 

Many agronomically important crops are viewed as significant re- 
sources of renewable energy. Overall crop productivity could be 
increased if the efficiency of photoassimilate conversion into dry 
matter such as starch were improved in storage tissues. Starch 
production is controlled by the catalytic activity of ADPglucose py- 
rophosphorylase in the first step of starch biosynthesis. This 
research focuses on the genetic structure and molecular mecha- 
nisms by which it is controlled during plant development and how it 
is affected by environmental and hormonal conditions. The current 
goal is to isolate the genes for this enzyme present in both cereal 
endosperm and potato tuber tissues, and to elucidate its structure 
and the controlling sequences responsible for gene expression. 
The long term goal is the improvement of starch production in 
storage organs by manipulating this gene so that it encodes an en- 
zyme refractive to inorganic phosphate inhibition. 


16731 (DOE/ER/13699—-2) Enhancement of photoassimilate 
utilization by manipulation of the ADPglucose pyrophosphory- 
lase gene: Progress report, [April 15, 1988—April 14, 1989]. 
Okita, T.W. Washington State Univ., Pullman, WA (United States). 
Inst. of Biological Chemistry. [1989]. 14p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG06-87ER13699. 
Order Number DE94009195. Source: OSTI; NTIS; GPO Dep. 
During this period researchers have been successful in determin- 
ing the structure of the rice pyrophosphorylase gene. Potato tuber 
ADPglucose pyrophosphorylse purification and structure studies 
were carried out as well as recombinant DNA studies. Evidence 
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suggests that the tuber form is made up of subunits with similar 
molecular weights and immunological relatedness. In contrast, the 
spinach leaf enzyme and presumably the maize endosperm 
species is composed of two dissimilar sununits encoded by differ- 
ent genes. 


16732 (DOE/ER/13699-3) [Enhancement of photoassimilate 
utilization by manipulation of the ADPglucose pyrophosphory- 
lase gene]: Progress report, [March 15, 1989—April 14, 1990]. 
Okita, T.W. Washington State Univ., Pullman, WA (United States). 
Inst. of Biological Chemistry. [1990]. 17p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG06-87ER13699. 
Order Number DE94009196. Source: OSTI; NTIS; GPO Dep. 

The long term aim of this project is to assess the feasibility of in- 
creasing the conversion of photosynthate into starch via 
manipulation of the gene that encodes for ADPglucose pyrophos- 
phorylase, a key regulatory enzyme of starch biosynthesis. In 
developing storage tissues such as cereal seeds and tubers, 
starch biosynthesis is regulated by the gene activation and expres- 
sion of ADPglucose pyrophosphorylase, starch synthase, branching 
enzyme and other ancillary starch modifying enzymes, as well as 
the allosteric-controlled behavior of ADPglucose pyrophosphorylase 
activity. During the last two years we have obtained information on 
the structure of this enzyme from both potato tuber and rice en- 
dosperm, using a combination of biochemical and molecular 
biological approaches. Moreover, we present evidence that this en- 
zyme may be localized at discrete regions of the starch grain 
within the amyloplast, and plays a role in controlling overall starch 
biosynthesis in potato tubers 


16733 (DOE/ER/13699-4) Enhancement of photoassimilate 
utilization by manipulation of the ADPglucose pyrophosphory- 
lase genes: Progress report, [April 15, 1990—April 14, 1991}. 
Okita, T.W. Washington State Univ., Pullman, WA (United States). 
Inst. of Biological Chemistry. [1990]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG06-87ER13699. 
Order Number DE94009197. Source: OSTI; NTIS; GPO Dep. 

The long term goal of this project is to assess the feasibility of 
increasing the conversion of photosynthate a key regulatory en- 
zyme in starch biosynthesis. In developing storage tissues such as 
cereal seeds and tubers, starch biosynthesis is primarily regulated 
by the gene activation, expression, and allosteric regulation of 
ADPglucose pyrophosphoryiase, as well as starch synthase, and 
branching enzyme. During the last year we have elucidated the 
structure of both subunits which compose this tetrameric enzyme 
and determined the temporal and spatial expression of the genes 
encoding each subunit as well as their correlation to starch biosyn- 
thesis. Genomic clones to both subunits have also been isolated 
and the gene structure of the small subunit determined. Transgenic 
potato plants have been produced containing deletions of the small 
subunit promoter. Currently, cis acting elements and their invoive- 
ment in spatial and temporal expression are under investigation. 


16734 (DOE/ER/13699-5) [Enhancement of photoassimi- 
late utilization by manipulation of the ADPglucose 
pyrophosphorylase gene]: Summary of progress, [April 15, 
1991—April 14, 1992]. Okita, T.W. Washington State Univ., Pull- 
man, WA (United States). Inst. of Biological Chemistry. [1992]. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG06-87ER13699. Order Number DE94009198. Source: 
OSTI; NTIS; GPO Dep. 

The long term aim of this project is to assess the feasibility of 
increasing the conversion of photosynthate into starch via manipu- 
lation of genes encoding enzymes that may be rate-limiting in 
starch biosynthesis. In developing storage tissues such as tubers, 
starch biosynthesis is regulated by the gene activation and expres- 
sion of ADPglucose pyrophosphorylase, starch synthase, branching 
enzyme and other ancillary starch modifying enzymes, as well as 
the allosteric-controlled behavior of ADPglucose pyrophosphorylase 
activity. In view of the regulatory role of ADPglucose pyrophospho- 
rylase in starch biosynthesis at both the genetic and biochemical 
level, we have focused our attention on the genes that encode for 
this enzyme in potato tubers. The proposed objectives of the grant 
were to (1) analyze the structure of the tuber enzyme, (2) isolate 
and characterize the structure of its genes, and (3) identify the reg- 
ulatory elements controlling ADPglucose pyrophosphorylase during 
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plant development. During the last two and 1/2 years we have met 
or have made considerable progress in achieving these objectives 
as discussed in more detail below. 


16735 (DOE/ER/13699-6) [Enhancement of photoassimilate 
utilization by manipulation of the ADPglucose pyrophosphory- 
lase gene]: Progress report, April 1993—January 1994. Okita, 
T.W. Washington State Univ., Pullman, WA (United States). Inst. of 
Biological Chemistry. [1994]. 11p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG06-87ER13699. Order 
Number DE94009199. Source: OSTI; NTIS; GPO Dep. 

Part | of this research concerns patterns of gene expression of 
ADPG-PP in native and transgenic potato plants. The expression 
of both potato ADPG-PP subunits were analyzed on the transcript 
and antigen levels. The small and large subunits were coordinately 
expressed during tuber development suggesting a role for the tem- 
poral regulation of ADPG-PP expression as well as providing 
further support for earlier work in the heterotetrameric subunit 
Structure of the tuber enzyme. Part Il involves studies on the 
structure-function relationships of ADPG-PP, more specifically the 
mutagenesis of the large and small subunit DNAs of ADPG-PP. 


16736 (DOE/ER/61232-T1) [Multiplexing mapping of hu- 
man cDNAs]: Final report, September 1, 1991-February 28, 
1994. American Type Culture Collection, Rockville, MD (United 
States). [1994]. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG05-91ER61232. Order Number 
DE94009413. Source: OSTI; NTIS; GPO Dep. 

Using PCR with automated product analysis, 329 human brain 
cDNA sequences have been assigned to individual human chromo- 
somes. Primers were designed from single-pass cDNA sequences 
expressed sequence tags (ESTs). Primers were used in PCR reac- 
tions with DNA from somatic cell hybrid mapping panels as 
templates, often with multiplexing. Many ESTs mapped match 
sequence database records. To evaluate of these matches, the po- 
sition of the primers relative to the matching region (In), the BLAST 
scores and the Poisson probability values of the EST/sequence 
record match were determined. In cases where the gene product 
was stringently identified by the sequence match had already been 
mapped, the gene locus determined by EST was consistent with 
the previous position which strongly supports the validity of assign- 
ing unknown genes to human chromosomes based on the EST 
sequence matches. In the present cases mapping the ESTs to a 
chromosome can also be considered to have mapped the known 
gene product: rolipram-sensitive cAMP  phosphodiesterase, 
chromosome 1; protein phosphatase 2A6, chromosome 4; alpha- 
catenin, chromosome 5; the ELE1 oncogene, chromosome 
10q11.2 or q2.1-q23; MXIl protein, chromosome i0q24-qter; riboso- 
mal protein L18a homologue, chromosome 14; ribosomal protein 
L3, chromosome 17; and moesin, Xp11-cen. There were also ESTs 
mapped that were closely related to non-human sequence records. 
These matches therefore can be considered to identify human 
counterparts of known gene products, or members of known gene 
families. Examples of these include membrane proteins, 
translation-associated proteins, structural proteins, and enzymes. 
These data then demonstrate that single pass sequence informa- 
tion is sufficient to design PCR primers useful for assigning cDNA 
sequences to human chromosomes. When the EST sequence 
matches previous sequence database records, the chromosome 
assignments of the EST can be used to make preliminary assign- 
ments of the human gene to a chromosome. 


16737 (DOE/ER/61431—1) Report of the Second Interna- 
tional Workshop on Human Chromosome 5 Mapping. 
Westbrook, C.A. (Chicago Univ., IL (United States)); Neuman, W.L.; 
McPherson, J.; Wasmuth, J.; Camper, S.; Plaetke, R.; Williamson, 
R. Chicago Univ., IL (United States). [1993]. 18p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
92ER61431. (CONF-9205401—Absts.: 2. international workshop on 
human chromosome 5, Chicago, IL (United States), 11 May 1992). 
Order Number DE94008584. Source: OSTI; NTIS; GPO Dep. 
Includes article: Cytogenetics Cell Genetics 61: 225-242, 1992. 
This report describes the accomplishments of the Second Inter- 
national Workshop on Human Chromosome 5 as was held May 
11-13,1992 at the University of Chicago. Included in the report are 





abstract of individual presentations and a consensus map of the 
chromosome. 


16738 (DOE/ER/61577-T1) [Maximizing the return from 
genome research]. Cook-Deegan, R.M. (National Academy of Sci- 
ences, Washington, DC (United States). Inst. of Medicine). Franklin 
Pierce Law Center, Concord, NH (United States). Jul 1993. 145p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-93ER61577. Order Number DE94008579. Source: 
OSTI; NTIS; GPO Dep. 

This volume contains individual papers supporting the Maximiz- 
ing the Return from Genetic Research Initiative. Individual papers 
were abstracted and indexed for the database. 


16739 (LBL-34962) Adaptation of a commercial robot for 
genome library replication. Uber, D.C.; Searles, W.L. Lawrence 
Berkeley Lab., CA (United States). Jan 1994. 123p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098. Order Number DE94009642. Source: OSTI; NTIS; 
GPO Dep. 

This report describes tools and fixtures developed at the Human 
Genome Center at Lawrence Berkeley Laboratory for the Hewlett- 
Packard ORCA™ (Optimized Robot for Chemical Analysis) to 
replicate large genome libraries. Photographs and engineering 
drawings of the various custom-designed components are _in- 
cluded. 


16740 (UCRL-JC—115928) Identification of cDNAs by direct 
hybridization using cosmid probes. Lennon, G.G.; Lieuallen, K. 
Lawrence Livermore National Lab., CA (United States). Dec 1993. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9310297-2: 3. international 
workshop on the Kentification of transcribed sequences, New Or- 
leans, LA (United States), 2-4 Oct 1993). Order Number 
DE94007927. Source: OSTI; NTIS; GPO Dep. 

The goal of this effort is to quickly obtain as many chromosome- 
specific cDNAs with as much map and sequence detail as possible. 
Many techniques have been proposed to isolate and identify genes 
within defined genomic regions; the technique discussed here is di- 
rect hybridization of a relatively complex genomic probe, an entire 
cosmid clone, to cDNA libraries. This method continues to be a 
straightforward technique with a fair number of successes. 


16741 (UCRL-JC—115966) An overview of the human 
genome project. Batzer, M.A. Lawrence Livermore National Lab.., 
CA (United States). Jan 1994. 11p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-940166-1: 1. forensic experts conference, Dubai (United 
Arab Emirates), 8-10 Jan 1994). Order Number DE94007926. 
Source: OSTI; NTIS; GPO Dep. 

The human genome project is one of the most ambitious scien- 
tific projects to date, with the ultimate goal being a nucleotide 
sequence for all four billion bases of human DNA. In the process 
of determining the nucleotide sequence for each base, the location, 
function, and regulatory regions from the estimated 100,000 human 
genes will be identified. The genome project itself relies upon 
maps of the human genetic code derived from several different lev- 
els of resolution. Genetic linkage analysis provides a low resolution 
genome map. The information for genetic linkage maps is derived 
from the analysis of chromosome specific markers such as Se- 
quence Tagged Sites (STSs), Variable Number of Tandem Repeats 
(VNTRs) or other polymorphic (highly informative) loci in a number 
of different-families. Using this information the location of an un- 
known disease gene can be limited to a region comprised of one 
million base pairs of DNA or less. After this point, one must con- 
struct or have access to a physical map of the region of interest. 
Physical mapping involves the construction of an ordered overlap- 
ping (contiguous) set of recombinant DNA clones. These clones 
may be derived from a number of different vectors including cos- 
mids, Bacterial Artificial Chromosomes (BACs), P1 derived Artificial 
Chromosomes (PACs), somatic cell hybrids, or Yeast Artificial 
Chromosomes (YACs). The ultimate goal for physical mapping is to 
establish a completely overlapping (contiguous) set of clones for 
the entire genome. After a gene or region of interest has been 
localized using physical mapping the nucleotide sequence is deter- 
mined. The overlap between genetic mapping, physical mapping 
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and DNA sequencing has proven to be a powerful tool for the iso- 
lation of disease genes through positional cloning. 


16742 (UCRL-JC—115967) Alu repeats as markers for 
forensic DNA analyses. Batzer, M.A. (Lawrence Livermore Na- 
tional Lab., CA (United States)); Alegria-Hartman, M.; Kass, D.H. 
Lawrence Livermore National Lab., CA (United States). Jan 1994. 
19p. Sponsored by USDOE, Washington, DC (United 
States);Department of Health and Human Services, Washington, 
DC (United States);Public Health Service, Washington, DC (United 
States);National Science Foundation, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. Grant RO1 HG00340; HG 
00770; BNS 90-20567. (CONF-940166—2: 1. forensic experts con- 
ference, Dubai (United Arab Emirates), 8-10 Jan 1994). Order 
Number DE94009104. Source: OST!; NTIS; GPO Dep. 

The Human-Specific (HS) subfamily of Alu sequences is com- 
prised of a group of 500 nearly identical members which are 
almost exclusively restricted to the human genome. Individual sub- 
family members share an average of 98.9% nucleotide identity with 
the HS subfamily consensus sequence, and have an average age 
of 2.8 million years. We have developed a Polymerase Chain Re- 
action (PCR) based assay using primers complementary to the 5 
inch and 3 inch unique flanking DNA sequences from each HS Alu 
that allow the locus to be assayed for the presence or absence of 
the Alu repeat. The dimorphic HS Alu sequences probably inserted 
in the human genome after the radiation of modem humans (within 
the last 200,000-one million years) and represent a unique source 
of information for human population genetics and forensic DNA 
analyses. These sites can be developed into Dimorphic Alu Se- 
quence Tagged Sites (DASTS) for the Human Genome Project. HS 
Alu family member insertions differ from other types of polymor- 
phism (e.g. Variable Number of Tandem Repeat [VNTR] or 
Restriction Fragment Length Polymorphism [RFLP]) in that poly- 
morphisms due to Alu insertions arise as a result of a unique event 
which has occurred only one time in the human population and 
spread through the population from that point. Therefore, individu- 
als that share HS Alu repeats inherited these elements from a 
common ancestor. Most VNTR and RFLP polymorphisms may 
arise multiple times in parallel within a population. 


5505 Metabolism 
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16743 (DOE/ER/13989—-4) The magnesium chelation step in 
chlorophyll biosynthesis: Annual technical progress report for 
1994. Weinstein, J. Clemson Univ., SC (United States). Dept. of 
Biological Sciences. Feb 1994. 19p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG09-89ER13989. 
Order Number DE94008727. Source: OSTI; NTIS; GPO Dep. 

Mg-chelatase catalyses the first step unique to chlorophyll syn- 
thesis, namely the insertion of magnesium into protoporphyrin IX. 
When pea (Pisum sativum L., cv. Spring) chloroplasts are lysed in 
a buffer lacking magnesium and the thylakoids removed by cen- 
trifugation, the remaining mixture of light membranes and soluble 
proteins (LM/S) has high Mg-chelatase activity. Several lines of evi- 
dence are presented to show that the magnesium insertion 
catalysed by this preparation is a two-step reaction consisting of 
activation followed by magnesium chelation. An activated state of 
Mg-chelatase is achieved by preincubating LMW/S with ATP. The ac- 
tivated state is observed as the elimination of the approximately 6 
min lag in the rate of magnesium chelation upon addition of the 
prophyrin substrate. The activity of LM/S assayed at low protein 
concentrations can be greatly enhanced by preincubating at high 
protein concentrations (12 mg/ml is optimal). This activation effect 
requires the presence of both LM and S fractions, as well as ATP. 
Both steps require ATP, but at different concentrations; the first 
step is optimal at > 0.5 mM (ECso = 0.3 mM) and the second step 
is optimal at 0.3 mM (ECs < 0.2 mM). ATP in the first step could 
be replaced by ATP-S; this analog could not sustain activity in the 
second step. This activated state was stable for at least 30 min at 
room temperature, but chilling of preincubated LWS on ice for 30 
min caused an almost complete loss of the activated state. 


ERA Vol. 19, No. 6 395 





55 BIOMEDICAL SCIENCES, BASIC STUDIES 
5506 Medicine 


5506 Medicine 
Refer also to citation(s) 16090, 16294, 16412, 16728, 16818 


16744 (BNL-60036) EBIS, an option for medical syn- 
chrotrons. Prelec, K. Brookhaven National Lab., Upton, NY 
(United States). [1993]. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH00016. (CONF- 
9310299-1: Symposium on hadron therapy, Como (italy), 18-21 
Oct 1993). Order Number DE94007978. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Light ion beams have been used for cancer therapy for about 
twenty years; several dedicated facilities are presently either 
planned or under construction. In addition, several synchrotrons 
designed for other purposes are now considered for medical appli- 
cations as well. A medical synchrotron needs a preaccelerator to 
produce and inject a range of different light ions, preferably fully 
stripped, into the ring. The size, cost and complexity of the preac- 
celerator depend on the performance of its first element, the ion 
source, and these features will be optimized if the source itself pro- 
duces fully stripped ions. An EBIS (Electron Beam lon Source) is 
capable of producing fully stripped light ions up to argon with inten- 
sities sufficient for medical applications. As it has been pointed out 
in the past, this source option may require just one stage of preac- 
celeration, an RFQ linac, thus making it very simple and compact. 
The AGS Department has a separate project already under way to 
develop a very high intensity EBIS for our nuclear physics 
program. It is, however, our plan first to construct and test an inter- 
mediate size device and then to proceed to the design of the final, 
full scale device. Parameters of that intermediate model are close 
to those that would be needed for a medical synchrotron. This pa- 
per describes the BNL program and considers parameters of EBIS 
devices for possible use in synchrotron facilities serving as sources 
of high energy light ions for cancer therapy. 


16745 (BNL-—60066) Determination of radiobiological pa- 
rameters for the safe clinical application of BNCT. Hopewell, 
J.W. (Univ. of Oxford (United Kingdom). Research Inst.); Morris, 
G.M.; Coderre, J.A. Brookhaven National Lab., Upton, NY (United 
States). [1993]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (CONF- 
9309357—: BNCT workshop, Helsinki (Finland), 11-14 Sep 1993). 
Order Number DE94008995. Source: OSTI; NTIS; INIS; GPO Dep. 

In the present report the effects of BNCT irradiation on the skin 
and spinal cord of Fischer 344 rats, for known concentrations of 
10B in the blood and these normal tissues, are compared with the 
effects of the neutron beam alone or photon irradiation. The biolog- 
ical effectiveness of irradiation in the presence of the capture 
agents BSH and BPA have been compared. Irradiations were 
carried out using the thermal beam of the Brookhaven Medical Re- 
search Reactor (BMRR). Therapy experiments were also carried 
out as part of this study, using the rat 9L-gliosarcoma cell line, in 
order to establish the potential therapeutic advantage that might be 
achieved using the above capture agents. This cell line grows as a 
solid tumor in vivo as well as in vitro. The implications of these 
findings, with respect to the clinical use of the Petten HBIl based 
epithermal neutron beam, will be discussed. 


16746 


(BNL-60145) The antibody approach of labeling 
blood cells. Srivastava, S.C. Brookhaven National Lab., Upton, 
NY (United States). [1992]. 13p. Sponsored by USDOE, Washing- 


ton, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-9211111-—1: 6. international symposium on radiolabeled 
blood elements, Barcelona (Spain), 23-27 Nov 1992). Order Num- 
ber DE94008877. Source: OSTI; NTIS; INIS; GPO Dep. 

Although the science of blood cell labeling using monoclonal! an- 
tibodies directed against specific cellular antigens is still in its early 
stages, considerable progress has recently been accomplished in 
this area. The monoclonal antibody approach offers the promise of 
greater selectivity and enhanced convenience since specific cell 
types can be labeled in vivo, thus eliminating the need for complex 
and damaging cell separation procedures. This article focuses on 
these developments with primary emphasis on antibody labeling of 
platelets and leukocytes. The advantages and the shortcomings of 


the recently reported techniques are critically assessed and evalu- 
ated. 
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16747 (BNL-60153) Selection and manipulation of im- 
munoglobulins for radionuclide delivery. Steplewski, Z. (The 
Wistar Institute, Philadelphia, PA (United States)); Curtis, P.; Hain- 
feld, J.; Mausner, L.; Mease, R.; Srivastava, S. Brookhaven 
National Lab., Upton, NY (United States). [1992]. 20p. Sponsored 
by Department of Health and Human Services, Washington, DC 
(United States). DOE Contract ACO02-76CH00016. Grant CA10815; 
Grant CA21124; Grant CA51958. Order Number DE94009043. 
Source: OSTI; NTIS; GPO Dep. 

This report describes a collection of monoclonal antibodies that 
are candidates for use in radioimmunotherapy towards neoplasms 
of the gastrointestinal tract, breast, or of astrocytomas. In addition 
a large series of candidate radionuclides to conjugate to antibodies 
for therapeutic uses are discussed with respect to potential thera- 
peutic utility and to means of radionuclide production. 


16748 (CERN-93-02) Image reconstruction methods in 
positron tomography: Lectures given in the Academic Training 
Programme of CERN 1992-1993. Physics and mathematics for 
medical imaging. Townsend, D.W. (Geneva Univ. (Switzerland). 
Div. de Medecine Nucleaire); Defrise, M. European Organization for 
Nuclear Research, Geneva (Switzerland). 16 Jun 1993. 48p. Order 
Number DE94623556. Source: OSTI; NTIS (US Sales Only); INIS. 

In the two decades since the introduction of the X-ray scanner 
into radiology, medical imaging techniques have become widely es- 
tablished as essential tools in the diagnosis of disease. As a 
consequence of recent technological and mathematical advances, 
the non-invasive, three-dimensional imaging of internal organs 
such as the brain and the heart is now possible, not only for 
anatomical investigations using X-ray but also for studies which 
explore the functional status of the body using positron-emitting ra- 
dioisotopes. This report reviews the historical and physical basis of 
medical imaging techniques using positron-emitting radioisotopes. 
Mathematical methods which enable three-dimensional distributions 
of radioisotopes to be reconstructed from projection data (sino- 
grams) acquired by detectors suitably positioned around the patient 
are discussed. The extension of conventional two-dimensional 
tomographic reconstruction algorithms to fully three-dimensional re- 
construction is described in detail. (orig.). 


16749 (CONF-920340—Absts.) The American College of nu- 
clear physicians 18th annual meeting and scientific sessions 
DOE day: Substance abuse and nuclear medicine abstracts. 
American Coll. of Nuclear Physicians, Washington, DC (United 
States). Feb 1992. 23p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-92ER61407. From 18. annual 
meeting and scientific sessions of the American College of Nuclear 
Physicians; San Diego, CA (United States); 1-5 Mar 1992. Order 
Number DE94008184. Source: OSTI; NTIS; INIS; GPO Dep. 

Despite the enormous personal and social cost Of substance 
abuse, there is very little knowledge with respect to the mecha- 
nisms by which these drugs produce addiction as well as to the 
mechanisms of toxicity. Similarly, there is a lack of effective thera- 
peutic intervention to treat the drug abusers. In this respect, 
nuclear medicine could contribute significantly by helping to gather 
information using brain imaging techniques about mechanisms of 
drug addiction which, in turn, could help design better therapeutic 
interventions, and by helping in the evaluation and diagnosis of or- 
gan toxicity from the use of drugs of abuse. This volume contains 
six short descriptions of presentations made at the 18th Meeting of 
the American College of Nuclear Physicians - DOE Day: Sub- 
stance Abuse and Nuclear Medicine. 


16750 (DOE/EA-0795) Positron Emission Tomography- 
Scanner at Children’s Hospital of Michigan at Detroit, 
Michigan. USDOE, Washington, DC (United States). [1992]. 2ip. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94003360. Source: OSTI; NTIS; INIS; GPO Dep. 

The Department of Energy has prepared an environmental as- 
sessment (EA), DOE/EA-0795, to support the DOE decision to 
provide a grant of $7,953,600 to be used in support of a proposed 
Positron Emission Tomography Scanner at Children's Hospital of 
Michigan at Detroit, Michigan. Based upon the analysis in the EA, 
DOE has determined that the proposed action is not a major 
Federal action significantly affected the quality of the human envi- 
ronment within the meaning of the National Environmental Policy 





Act of 1969 (NEPA). Therefore, the preparation of an Environmen- 
tal Impact Statement is not required and DOE is issuing this 
Finding of No Significant Impact (FONSI). 


16751 (DOE/ER/60639-T2) Radiopharmaceuticals for diag- 
nosis: [Final] report, 1 January 1991-31 December 1993. Kuhl, 
D.E. Michigan Univ., Ann Arbor, MI (United States). Div. of Nuclear 
Medicine. Jun 1993. 26p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-88ER60639. Order Number 
DE94004194. Source: OSTI; NTIS; GPO Dep. 

Since 1987, this grant has supported the development of new ra- 
diochemical methods for use with short-lived, positron-emitting 
radionuclides; new laboratory techniques for radiochemical synthe- 
ses; and development of new radiopharmaceuticals which will be 
of use in Positron Emission Tomography. For the period 1 January 
1991 to 31 December 1993, the authors have continued their ef- 
forts in all of these areas, as they feel that an integrated approach 
to the synthesis and characterization of new PET Radiopharma- 
ceuticals is crucial to the continued growth and application of this 
imaging technique in modern medicine. Progress in a number of 
these areas is described in this report. 


16752 (DOE/ER/60868-3) Molecular modeling in the devel- 
opment of metal radiopharmaceuticals: Final progress report, 
July 15, 1989—July 14, 1993. Green, M.A. Purdue Research 
Foundation, Lafayette, IN (United States). Oct 1993. 42p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-89ER60868. Order Number DE94002315. Source: OSTI; 
NTIS; INIS; GPO Dep. 

We began this project with a compilation of a structural library to 
serve as a data base containing descriptions of the molecular fea- 
tures of metal-labeled radiopharmaceuticals known to efficiently 
cross the blood-brain barrier. Such a data base is needed in order 
to identify structural features (size, shape, molecular surface areas 
and volumes) that are critical in allowing blood-brain barrier pene- 
tration. Nine metal complexes have been added to this structural 
library. We have completed a detailed comparison of four molecu- 
lar mechanics computer programs QUANTA, SYBYL, BOYD, and 
MM2DREW to assess their applicability to modeling the structures 
of low molecular weight metal complexes. We tested the ability of 
each program to reproduce the crystallographic structures of 38 
complexes between nickel(il) and saturated N-donor ligands. The 
programs were evaluated in terns of their ability to reproduce struc- 
tural features such as bond lengths, bond angles, and torsion 
angles. Recently, we investigated the synthesis and characteriza- 
tion of lipophilic cationic gallium complexes with hexadentate 
bis(salicylaldimine) ligands. This work identified the first gallium-68 
radiopharrnaceuticals that can be injected intravenously and that 
subsequently exhibit significant myocardial uptake followed by pro- 
longed myocardial retention of ®Ga radioactivity. Tracers of this 
type remain under investigation as agents for evaluation of myocar- 
dial perfusion with positron emission tomography. 


16753 (ECN-}-93-007) Approach to a biological thermal 
BNCT facility at the LFR-Petten. Freudenreich, W.E.; Stecher- 
Rasmussen, F. Netherlands Energy Research Foundation (ECN), 
Petten (Netherlands). Mar 1993. 15p. Order Number DE94756097. 
Source: OSTI; NTIS. 

A development study for a biological thermal BNCT irradiation 
facility at the LFR-Petten was executed recently. To get more confi- 
dence in the results, calculated in this study, an experiment was 
performed. The lay-out of this experiment was close to that of the 
development study. The agreement between calculated and mea- 
sured values of the important irradiation field parameters, obtained 
here, gives additional confidence in the computer model of the LFR 
and the results presented. (orig.) 


16754 (INFO-0442) Guidelines on the management of pa- 
tients treated with jodine-131. Atomic Energy Control Board, 
Ottawa, ON (Canada). Group of Medical Advisers; Atomic Energy 
Control Board, Ottawa, ON (Canada). Mar 1993. 52p. (in English, 
French). (GMA-04.). Order Number DE94621111. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The purpose of these guidelines is to assist health care institu- 
tions establish protocols for the management of patients treated 
with iodine-131. These guidelines are written primarily for the use 
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of Na'"| in the treatment of benign and malignant thyroid disease. 
The principles have some application for the use of complex '9"|- 
labelled radiopharmaceuticals in that the treated patient will 
become a temporary radiation source and since contamination with 
body fluids of treated patients must be guarded against. The 
document outlines radiation protection and logistical concerns as- 
sociated with the management of '°'! patients before, during and 
after therapy. These concerns include the safety of health care 
personnel, visitors, and any other persons who are at risk; and pro- 
tection of the environment. (L.L.) 23 refs., 2 tabs. 


16755 (INIS-BR-3304) Monometric and_ scintiscanning 
evaluation of esophageal function after endoscopic sclerosis 
of esophageal varices. Controlled prospective study. Bastos, 
J.L.A. Sao Paulo Univ., Ribeirao Preto, SP (Brazil). Faculdade de 
Medicina. 1990. 192p. (In Portuguese). Order Number 
DE94622416. Source: OSTI; NTIS (US Sales Only); INIS. 

Esopnageal function was studied in twenty-one patients with 
esophageal varices of different etiology submitted to endoscopic 
sclerosis for the detection of possible alterations in the functional 
pattern of the organ after this treatment. The endoscopic injection 
sclerosis (EIS) was performed electively in 14 patients (Group |) 
and in the presence of bleeding in 07 (Group Il). The sclerotizing 
agent used was a solution of equal parts of ethanolamine oleate 
(Ethamolin®) and 50% glucose. The injections were preferentially 
performed by the perivascular technique at weekly intervals. 
Esophageal function was studied by manometry, and esophageal 
transit time by scintillography. Group | patients were evaluated be- 
fore and two to three months and five to nine months after EIS, 
and Group Il patients were only evaluated six to nine months after 
EIS. The manometry and scintillography procedures were per- 
formed in sequence on the same day. The scintillographic 
examinations were performed with the patient in the supine and sit- 
ting positions. (author). 


16756 (INIS-mf-13816) Brachytherapy as sole treatment 
modality in initial cervix carcinoma. Heredia Z, A. Universidad 
Peruana 'Cayetano Heredia’, Lima (Peru). 1993. 72p. (In Spanish). 
Order Number DE94622425. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The aim of this study was to evaluate brachytherapy as the only 
treatment modality in inoperable early cervix carcinoma patients 
(carcinoma in situ, |A and |Bocc). In a retrospective analysis 36 pa- 
tients were treated with intracavitary irradiation between 1984 and 
1988 in the Radiotherapy Department of the National Institute of 
Neoplasmic Diseases. Distribution by stage was; carcinoma in situ: 
one patient (2,47%), IA: six patients (16,6%), IBooc: twenty-nine 
patients (80,7%). Histology revealed epidermoid carcinoma in all 
cases. Mean age 55 years (range: 32-78). Treatment consisted in: 
two intracavitary applications of Radium, for 120 hours each, with a 
month interval, in 30 patients (carcinoma in situ: one, IA: four, 
IBoce: twenty-five patients), two applications of 72 hours each, with 
15 days interval in four patients (IA: one, IBocc: 3) and one single 
intracavitary radium application in two patients (1A and IBocc). Lo- 
cal control was complete in all carcinoma in situ and |A patients. 
Only 1 of 29 patients with IBoce stage failed to respond, in spite of 
having received two applications, this shows that local response is 
independent of the number of insertions. Incidence of complica- 
tions was low, and resolved with medical treatment. One patient 
had rectal adenocarcinoma 3 years after treatment -it was consid- 
ered as radio induced neoplasm, since time of appearance was 
more than two years and localization was within irradiated area. 
Two patients died form intercurrent diseases, one (IBocc) from per- 
sistent diseases. Two patients were lost to follow-up. Three years 
survival was: 100% for carcinoma in situ and IA 86,2% for IBocc. 
Five years survival was 80% for IA and IBocc. Brachytherapy as 
unique modality of treatment is highly effective in initial cervix carci- 
noma stages. (author). 41 refs., 14 tabs., 2 figs., 1 ill. 


16757 (INIS-mf—13854, pp. 1-4) Perfusion SPECT of the my- 
ocardium with *°™Tc-MIBI and Bull’s Eye analysis. Belohlavek, 
O. (Ustredni Vojenska Nemocnice, Prague (Czech Republic)); Svo- 
bodova, J.; Kotik, |.; Peterka, K.; Vodak, M.; Cervenka, V. Jan 
1993. (no.1) 43 (In Czech). In Nuclear medicine: Czech special 
bulletin. Order Number DE94622019. Source: OSTI; NTIS (US 
Sales Only); INIS. 
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English translation available from Nuclear Information Center, 
156 16 Prague-Zbraslav, Czech Republic, at USD 10.- per type- 
written page. 

Single-photon emission tomography and its application to the 
determination of myocardial perfusion are described. The radio- 
pharmaceutical Cardiolite is used for this. The radiation burden due 
to Cardiolite is several times lower than that from ?°'Ti-labelled 
compounds. The examination is performed at rest and at load. In 
addition to conventional methods, the Bull's Eye Image method 
can also be applied to process the data obtained. Bull’s Eye Image 
is a polar map in whose centre is the apex of the heart, sur- 
rounded by the various sections. (M.D.). 6 refs. 


16758 (INIS-mf-13854, pp. 4-7) Dynamic scintigraphy of the 
esophagus in young people with algic-dyspeptic disorder of 
the upper type. Antos, Z. (Ustredni Vojenska Nemocnice, Prague 
(Czech Republic)); Belohlavek, O.; Suchy, B.; Michal, V.; Vodak, 
M. Jan 1993. (no.1) 43 (In Czech). In Nuclear medicine: Czech 
special bulletin. Order Number DE94622019. Source: OSTI; NTIS 
(US Sales Only); INIS. 

English translation available from Nuclear Information Center, 
156 16 Prague-Zbraslav, Czech Republic, at USD 10.- per type- 
written page. 

Dynamic scintigraphy can find explanation for many cases of di- 
gestion disorder whose cause is otherwise undetectable. A group 
of soldiers suffering from digestion disorder and a control cohort of 
students were subjected to scintigraphic examination, during which 
the person swallowed water containing a technetium-99 colloid 
tracer. The radiation burden of the patient is several times lower 
than from X-raying. (M.D.) 5 refs. 


16759 (INIS-mf-13854, pp. 33-39) ®'™Kr-ventilation lung 
scintigraphy: Abridged translation of the information brochure 
"Kryptoscan” by the company Mallinckrodt. Zahlava, J. 
(Fakultni Nemocnice, Pizen (Czech Republic)). Jan 1993. (no.1) 43 
(in Czech). In Nuclear medicine: Czech special bulletin. Order 
Number DE94622019. Source: OSTI; NTIS (US Sales Only); INIS. 

English translation is available from Nuclear Information Center, 
156 16 Prague-Zbraslav, Czech Republic, at USD 10.- per type- 
written page. 

An overview is presented and the characteristics are given of ra- 
dionuclides which are applied to the ventilation examination of 
lungs. Scintigraphy is used in the examination of lung embolism, 
obstruction diseases of the respiratory tract, abnormalities in gas 
exchange, and in pre-operational examination. Krypton-81m is ob- 
tained from a ®'Rb/®'™kr radioisotope generator. Preconditions for 
a successful examination are outlined, and the radiation burden of 
the patient arising from the various kinds of scintigraphic examina- 
tion is estimated. It is concluded that the method is easily and 
rapidly applicable, the record quality is very good, and the radiation 


burden is low enough both for the patient and personnel. (M.D.). 2 
tabs. 


16760 (JINR—18-93-351) The approbation of rotating scan- 
ning irradiation method at therapeutic proton beam of the 
Laboratory of Nuclear Problems, JINR. Abazov, V.M. (Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). Lab. of Nu- 
clear Problems); Budyashov, Yu.G.; Zorin, V.P.; Mitsyn, G.V.; 
Molokanov, A.G.; Savchenko, O.V.; Astrakhan, B.V. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Nuclear 
Problems. 1993. 18p. (in Russian). Order Number DE94622426. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The method of rotating scanning irradiation with a proton beam 
for deeply located tumours is described. The Bragg peak and the 
tumour overlapping are controlled by a computer on the basis of 
information from miniature silicon detector inserted in the cavity in- 
side the patient body near the tumour or from calculations from 
X-ray tomographic images, measured immediately before irradia- 
tion runs. In phantom tests good agreement between calculations 
from tomographic images and measurements with silicon detector 
has been obtained. The method may be used in clinical research. 
(author). 13 refs.; 12 figs. 


16761 (KURRI-TR-382) Proceedings of workshop on 
‘boron chemistry and boron neutron capture therapy’. Kitaoka, 
Yoshinori (ed.). Kyoto Univ., Kumatori, Osaka (Japan). Research 
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Reactor Inst. Sep 1993. 76p. (In Japanese, English). (CONF- 
9302167—: Workshop on boron chemistry and boron neutron 
capture therapy, Kumatori (Japan), 22 Feb 1993). Order Number 
DE94753221. Source: OSTI; NTIS; INIS. 

This volume contains the proceedings of the 5th Workshop on 
‘the Boron Chemistry and Boron Neutron Capture Therapy’ held on 
February 22 in 1993. The solubility of the boron carrier 
play an important role in the BNCT. New water-soluble 
p-boronophenylalanine derivatives are synthesized and their biolog- 
ical activities are investigated (Chap. 2 and 3). Some chemical 
problems on the BNCT were discussed, and the complex formation 
reaction of hydroxylboryl compounds were studied by the paper 
electrophoresis (Chap. 4). The results of the medical investigation 
on the BNCT using BSH compounds are shown in Chap. 5. Syn- 
theses of o- and m-boronophenylalanine were done and their 
optical resolution was tried (Chap. 6). The complex formation 
reaction of p-boronophenylalanine (BPA) with L-DOPA and the oxi- 
dation reaction of the analogs are found in Chap. 7. The pka of 
BPA were determined by the isotachophoresis (Chap. 8). The 
chemical nature of dihydroxyboryl compounds were investigated by 
an infrared spectroscopy and electrophoresis (Chap. 9). New syn- 
thetic methods of BPA and p-boronophenylserine using ester of 
isocyanoacetic acid are described in Chap. 10. The induction of 
chromosomal aberations by neutron capture reaction are discussed 
from a point of the biological view. The a of the presented papers 
are indexed individually. (J.P.N.). 


16762 (LA-SUB-93-276) [Studies on the interaction of 
blood components with ultra-smooth polymer surfaces]. Carl- 
son, T.H. (New Mexico Univ., Albuquerque, NM (United States). 
School of Medicine). Los Alamos National Lab., NM (United 
States); New Mexico Univ., Albuquerque, NM (United States). 
School of Medicine. 17 Apr 1989. 26p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE94009940. Source: OSTI; NTIS; GPO Dep. 

This report is in three parts, though each is briefly described 
data is provided. The three parts address (1) radioiodination of hu- 
man thrombin and fibrinogen; (2) interaction of blood components 
with ultra- smooth polymer surfaces; and (3) initial studies of 
Tecoflex and treated Tecoflex cups with normal serum samples. 


16763 (LA-UR-94-501) Elastic scattering spectroscopy as 
a diagnostic for tissue pathologies. Bigio, |.J.; Mourant, J.R.; 
Boye, J.; Johnson, T. Los Alamos National Lab., NM (United 
States). [1994]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-940582-2: 
CLEO ‘94: conference on lasers and electro-optics, Anaheim, CA 
(United States), 8-13 May 1994). Order Number DE94007543. 
Source: OSTI; NTIS; GPO Dep. 

The wavelength dependence of multiple Mie scattering can be 
expected to vary with changes in the cellular architecture of tis- 
sues. A fiber-optic-mediated instrument based on these principles 
has been tested clinically. Clinical results and theoretical modeling 
will be presented. 


16764 (LA-UR-94-759) An object-oriented implementation 
of a graphical-programming system. Cunningham, G.S.; Han- 
son, K.M.; Jennings, G.R. Jr.; Wolf, D.R. Los Alamos National 
Lab., NM (United States). [1994]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-940254—2: Society of Photovoltaic Instrumentation Engi- 
neers (SPIE) medical imaging conference, Newport Beach, CA 
(United States), 13-18 Feb 1994). Order Number DE94009298. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Object-oriented (OO) analysis, design, and programming is a 
powerful paradigm for creating software that is easily understood, 
modified, and maintained. In this paper the authors demonstrate 
how the OO concepts of abstraction, inheritance, encapsulation, 
polymorphism, and dynamic binding have aided in the design of a 
graphical-programming tool. The tool that they have developed al- 
lows a user to build radiographic system models for computing 
simulated radiographic data. It will eventually be used to perform 
Bayesian reconstructions of objects given radiographic data. The 
models are built by connecting icons that represent physical trans- 
formations, such as line integrals, exponentiation, and convolution, 
on a canvas. They will also briefly discuss ParcPlace’s application 





development environment, VisualWorks, which they have found to 
be as helpful as the OO paradigm. 


16765 (LIU-TEK-LIC—1993-51) 3D Fourier synthesis of a 
new X-ray picture identicai in projection to a previous picture. 
Linkoeping Studies in Science and Technology, 409. Carlsson, P.E. 
Linkoeping Univ. (Sweden). Dept. of Electrical Engineering. Nov 
1993. 98p. Order Number DE94620994. Source: OSTI; NTIS; INIS. 
A central problem in diagnostic radiology is to compare a new X- 
ray picture with a previous picture and from this comparison be 
able to decide if anatomical changes have occurred in the patient 
or not. It is of primary interest that these pictures are identical in 
projection. If not it is difficult to decide with confidence if differ- 
ences between the pictures are due to anatomical changes or 
differences in their projection geometry. In this thesis we present a 
non invasive method that makes it possible to find the relative 
changes in the projection geometry between the exposure of a pre- 
vious picture and a new picture. The method presented is based 
on the projection slice theorem (central section theorem). Instead 
of an elaborate search for a single new picture a pre-planned set 
of pictures are exposed from a circular orbit above the patient. By 
using 3D Fourier transform techniques we are able to synthesize a 
new X-ray picture from this set of pictures that is identical in pro- 
jection to the previous one. The method has certain limits. Those 
are as follows: “The X-ray focus position must always be at a fixed 
distance from the image plane. “The object may only be translated 
parallel to the image plane and rotated around axes perpendicular 
to this plane. Under those restrictions, we may treat divergent pro- 
jection pictures as if they are generated by a parallel projection of 
a scaled object. The unknown rotation and translation of the object 
in the previous case are both retrieved in two different procedures 
and compensated for. Experiments on synthetic data has proved 
that the method is working even in the presence of severe noise. 


16766 (NUREG/CR-6088) Summary of 1991-1992 misad- 
ministration event investigations. Ostrom, L.T. (EG and G Idaho, 
Inc., Idaho Falls, ID (United States)); Leahy, T.J.; Novack, S.D. Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Div. of Industrial and Medical Nuclear Safety; EG and G Idaho, 
Inc., Idaho Falls, ID (United States). Mar 1994. 58p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (United States). 
DOE Contract AC07-761D01570. (EGG-—2707). Source: OSTI; 
NTIS; GPO; INIS. 

Investigation team composed of representatives of the Idaho Na- 
tional Engineering Laboratory (INEL), the US Nuclear Regulatory 
Commission (NRC), and subcontracts investigated and analyzed 
seven misadministration events selected by the NRC concerning 
medical radioisotopes. Each team was led by an INEL member 
and depending on the nature of the event, included three or more 
team members with appropriate expertise in radiation oncology, 
medical physics, nuclear medicine technology, risk analysis, and 
human factors. The investigations focused on causes of the event, 
consequences, mitigating actions, and corrective actions. The ma- 
jor findings are described in this report. 


16767 (ORNL/TM-12661) Nuclear medicine program 
progress report for quarter ending December 31, 1993. Knapp, 
F.F. Jr.; Ambrose, K.R.; Beets, A.L.; Callahan, A.P.; Luo, H.; 
McPherson, D.W.; Mirzadeh, S.; Lambert, C.R. Oak Ridge National 
Lab., TN (United States). Feb 1994. 24p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE94009202. Source: OSTI; NTIS; GPO Dep. 

The results of preliminary in vivo metabolic studies of the iodine- 
125-labeled E-(R,R)-IQNP in rats are described. The E-(R,R) 
isomer demonstrates highly selective and specific localization in 
cerebral regions rich in the m, and m4 muscarinic-cholinergic re- 
ceptor subtypes and is a good candidate for potential human 
studies. Since the external evaluation of receptor-ligand complexes 
requires that only uptake of the unmetabolized agent is measured, 
these studies were performed to evaluate the metabolism of the ra- 
dioiodinated ligand in the whole brain, heart, liver and serum from 
rats at several time points after intravenous administration. Ra- 
dioactivity was very rapidly excreted in the first 24-hour period 
(urine = 46; feces = 26). Folch extracts of the different tissue 
samples showed that the lipid-soluble extract from brain tissue con- 
tained 87 of the activity at 24 hours. In the heart, 62 of the activity 
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was extracted in the lipid soluble extract after 30 minutes and de- 
creased to 51 after 4 hours. Thin-layer chromatographic analysis of 
the lipid soluble extracts indicated that only the unmetabolized E- 
(R,R)-IQNP was detected in brain extracts. Also in this report, the 
predicted medical radioisotope production capabilities of the pro- 
posed Advanced Neutron Source (ANS) are discussed. 


16768 (PNL-SA-23755) Biomimetic lithography and depo- 
sition kinetics of iron oxyhydroxide thin films. Rieke, P.C. 
(Pacific Northwest Lab., Richland, WA (United States)); Wood, L.L.; 
Marsh, B.M.; Fryxell, G.E.; Engelhard, M.H.; Baer, D.R.; Tarase- 
vich, B.J.; John, C.M. Pacific Northwest Lab., Richland, WA (United 
States). Dec 1993. 12p. Sponsored by USDOE, Washington, DC 
(United States);Department of Health and Human Services, Wash- 
ington, DC (United States). DOE Contract ACO6-76RL01830. Grant 
1 R43-GM47771-01. (CONF-931108-86: Fall meeting of the Mate- 
rials Research Society (MRS), Boston, MA (United States), 29 Nov 
- 3 dec 1993). Order Number DE94007486. Source: OSTI; NTIS; 
GPO Dep. 

Heterogeneous nucleation and crystal growth on functionalized 
organic substrates is a critical step in biological hard tissue forma- 
tion. Self assembled monolayers can be derivatized with various 
organic functional groups to mimic the “nucleation proteins” for in- 
duction of mineral growth. Studies of nucleation and growth on 
SAMs can provide a better understanding of biomineralization and 
can also form the basis of a superior thin film deposition process. 
We demonstrate that micron-scale, electron and ion beam, litho- 
graphic techniques can be used to pattern SAMs with functional 
organic groups that either inhibit or promote mineral deposition. 
Patterned films of iron oxyhydroxide were deposited on the areas 
patterned with nucleation sites. Studies of the deposition kinetic of 
these films show that indeed the surface induces heterogeneous 
nucleation and that film formation does not occur via absorption of 
polymers or colloidal material formed homogeneously in solution. 
The nucleus interfacial free energy was calculated to be 24 mJ/m2 
on a SAM surface composed entirely of sulfonate groups. 


16769 (SAND-—93-2768C) Two-dimensional finite element 
analysis of a polymer gel drug delivery system. Segalman, 
D.J.; Witkowski, W.R. Sandia National Labs., Albuquerque, NM 
(United States). [1993]. 13p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
940691-1: 2. international conference on intelligent materials, 
Williamsburg, VA (United States), 5-8 Jun 1994). Order Number 
DE94007299. Source: OSTI; NTIS; GPO Dep. 

Hydrogels are being investigated as drug delivery mechanisms. 
Gels can be impregnated with a drug and then stimulated through 
various means to release it. Having the capability to numerically 
predict the dynamic behavior of these release process would bene- 
fit the design and control of the such a process. In the paper, a 
finite element analysis is used to simulate the dynamic behavior of 
an eroding polyelectrolyte gel. The gel is impregnated in a col- 
lapsed state. It is then subjected to a higher pH environment 
causing it to swell. When it has swollen to a specified extent, the 
gel erodes, thereby releasing the drug agent. Such gels are cur- 
rently being investigated in drug delivery schemes to the colon. 


16770 (SAND-94-0113C) Computational methods for de- 
scribing the laser-induced mechanical response of tissue. 
Trucano, T.; McGlaun, J.M.; Farnsworth, A. Sandia National Labs.., 
Albuquerque, NM (United States). [1994]. 24p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-940142-4: OE/LASE '94: conference on 
optics, electro-optics, and laser applications in science and engi- 
neering, Los Angeles, CA (United States), 22-29 Jan 1994). Order 
Number DE94006351. Source: OSTI; NTIS; GPO Dep. 

Detailed computational modeling of laser surgery requires treat- 
ment of the photoablation of human tissue by high intensity pulses 
of laser light and the subsequent thermomechanical response of 
the tissue. Three distinct physical regimes must be considered to 
accomplish this: (1) the immediate absorption of the laser pulse by 
the tissue and following tissue ablation, which is dependent upon 
tissue light absorption characteristics; (2) the near field thermal and 
mechanical response of the tissue to this laser pulse, and (3) the 
potential far field (and longer time) mechanical response of witness 
tissue. Both (2) and (3) are dependent upon accurate constitutive 
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descriptions of the tissue. We will briefly review tissue absorptivity 
and mechanical behavior, with an emphasis on dynamic loads 
characteristic of the photoablation process. In this paper our focus 
will center on the requirements of numerical modeling and the un- 
certainties of mechanical tissue behavior under photoablation. We 
will also discuss potential contributions that computational simula- 
tions can make in the design of surgical protocols which utilize 
lasers, for example, in assessing the potential for collateral me- 
chanical damage by laser pulses. 


16771 (SLAC-PUB-6324) Tests of variable-band multilayers 
designed for investigating optimal signal-to-noise vs artifact 
signal ratios in Dual-Energy Digital Subtraction Angiography 
(DDSA) imaging systems. Boyers, D. (Adelphi Technology, Inc., 
Palo Alto, CA (United States)); Ho, A.; Li, Q.; Piestrup, M.; Rice, 
M.; Tatchyn, R. Stanford Linear Accelerator Center, Menlo Park, 
CA (United States). Aug 1993. 8p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC03-76SF00515. 
(SLAC/SSRL-0045; CONF-930824-33: Synchrotron radiation in- 
strumentation, Gaithersburg, MD (United States), 23-26 Aug 1993). 
Order Number DE94008928. Source: OSTI; NTIS; INIS; GPO Dep. 

In recent work, various design techniques were applied to inves- 
tigate the feasibility of controlling the bandwidth and bandshape 
profiles of tungsten/boron-carbon (W/B,C) and tungstern/silicon (W/ 
Si) multilayers for optimizing their performance in synchrotron radi- 
ation based angiographical imaging systems at 33 keV. Varied 
parameters included alternative spacing geometries, material thick- 
ness ratios, and numbers of layer pairs. Planar optics with nominal 
design reflectivities of 30%-94% and bandwidths ranging from 
0.6%-10% were designed at the Stanford Radiation Laboratory, 
fabricated by the Ovonic Synthetic Materials Company, and char- 
acterized on Beam Line 4-3 at the Stanford Synchrotron Radiation 
Laboratory, in this paper we report selected results of these tests 
and review the possible use of the multilayers for determining opti- 
mal signal to noise vs. artifact signal ratios in practical Dual-Energy 
Digital Subtraction Angiography systems. 


16772 (SLAC-PUB-6341) Exotic sources of x-rays for io- 
dine K-edge angiography. Carr, R. Stanford Linear Accelerator 
Center, Menlo Park, CA (United States). Aug 1993. 8p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00515. (SLAC/SSRL-0055; CONF-930824-32: Synchrotron 
radiation instrumentation, Gaithersburg, MD (United States), 23-26 
Aug 1993). Order Number DE94009016. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Digital Subtractive Angiography (DSA) has been performed to 
image human coronary arteries using wiggler radiation from 
electron storage rings. The significant medical promise of this pro- 
cedure motivates the development of smaller and less costly x-ray 
sources. Several exotic sources are candidates for consideration, 
using effects such as Cherenkov, channeling, coherent 
bremsstrahlung, laser backscattering, microundulator, parametric, 
Smith-Purcell, and transition radiation. In this work we present an 
analysis of these effects as possible sources of intense x-rays at 
the iodine K-edge at 33.169 key. The criteria we use are energy, 
efficiency, flux, optical properties, and technical realizability. For 
each of the techniques, we find that they suffer either from low 
flux, a low energy cutoff, target materials heating, too high electron 
beam energy requirement, optical mismatch to angiography, or a 
combination of these. We conclude that the foreseeable state-of- 
the-art favors a compact storage ring design. 


16773 (STUK/ST-GUIDE-2.1) Quality assurance for radio- 
therapy equipment. Finnish Centre for Radiation and Nuclear 
Safety (STUK), Helsinki (Finland). 1993. 13p. Translation of the 
original text in Finnish which is published under the same guide 
number. Order Number DE94622427. Source: OSTI; NTIS; INIS. 

The guide is valid from 1 March 1993 and will remain in force 
until further notice. 

The quality assurance of the radiotherapy equipment comprises 
all organized procedures which are needed to ensure the reliable 
operation of the equipment on point of view of radiation safety as 
well as of the required accuracy of dose to the patient. Quality con- 
trol of radiotherapy equipment entails quality assurance procedures 
which are needed to verify that the equipment and its performance 
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comply with the given requirements. In the guide the term radio- 
therapy equipment is used for: radiotherapy electron accelerator 
and gamma beam therapy equipment, conventional x-ray therapy 
equipment, deep or superficial therapy, afterloading equipment, or 
radiotherapy simulator. The guide has two purposes which are: to 
indicate the responsibilities of the radiotherapy clinic (the use of ra- 
diation) for the quality assurance for radiotherapy equipment and to 
summarize the supervisory activities by the authority, the Finnish 
Centre for Radiation and Nuclear Safety (STUK). (6 refs., 2 tabs.). 


16774 (STUK/ST-GUIDE-3.3) Diagnostic x-ray equipment 
and its use. Finnish Centre for Radiation and Nuclear Safety 
(STUK), Helsinki (Finland). 1993. 10p. Translation of the original 
text in Finnish which is published under the same guide number. 
Order Number DE94622410. Source: OSTI; NTIS; INIS. 

The guide is valid from 1 November 1992 and will remain in 
force until further notice. 

The guide contains the requirements for the use, structure and 
operation of diagnostic x-ray equipment necessary to ensure the 
radiation safety of workers and patients. The guide is intended for 
the party responsible for operating the x-ray units, the staff operat- 
ing, installing and maintaining x-ray examination equipment, and 
companies manufacturing and selling such equipment. Special re- 
quirements for mammographic and dental x-ray equipments are 
given in separate ST guides. (5 refs., 1 figs., 2 tabs.). 


5507 Microbiology 
Refer also to citation(s) 14299, 14613, 14802, 14891, 16620 


16775 (DOE/ER/60451-5) Production and turnover of 
suspended organic matter in the coastal water of the south- 
eastern continental shelf: Final report. Pomeroy, L.R. Georgia 
Univ., Athens, GA (United States). Inst. of Ecology. 15 Feb 1992. 
29p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FGO9-86ER60451. Order Number DE94008548. Source: 
OSTI; NTIS; GPO Dep. 

Sixteen years of work on the microbial food web of the south- 
eastern shelf and its relation to the production, movement, and fate 
of organic materials, have helped us understand the roles of mi- 
croorganisms in that ecosystem. We found that microbial 
metabolism dominates the flow of energy and materials on the 
continental shelf, utilizing nearly all available organic matter, except 
in mid-winter. Bacteria strongly influence the cycle of carbon in 
continental shelf waters, both by rapidly utilizing organic materials 
and by promoting aggregation of particulate material. We demon- 
strated a strong interaction between microorganisms in the water 
and those in the nearshore bottom sediments. We showed that 
chelation of copper by dissolved organic ligands in the coastal wa- 
ter protects phytoplankton not only from existing amounts but from 
much larger amounts. Simulation modeling predicted that there is 
usually little transfer of energy from the microbial food web to 
macroorganisms (fishes), an observation that has since been vali- 
dated by investigators. A complete list of publications, theses and 
dissertations resulting from this project is provided. 


16776 (DOE/PC/92521-T114) Microbial stabilization of 
sulfur-landen sorbents: Technical report, September 1-— 
November 30, 1993. Miller, K.W. (Illinois State Univ., Normal, IL 
(United States)). Illinois Dept. of Energy and Natural Resources, 
Springfield, IL (United States). [1993]. 20p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC22-92PC92521. 
Order Number DE94008408. Source: OSTI; NTIS; GPO Dep. 
Clean coal technologies that involve limestone for sulfur capture 
generate lime/limestone products laden with sulfur at various oxida- 
tion states. If sulfur is completely stabilized as sulfate, the spent 
sorbent is ready for commercial utilization as gypsum. However, 
the presence of reduced sulfur species requires additional process- 
ing. Thermal oxidation of reduced sulfur can result in undesirable 
release of SO2. Microbial oxidation might provide an inexpensive 
and effective alternative. Sorbents laden with reduced forms of sul- 
fur such as sulfide, sulfite, or various polythionate species serve as 
growth substrates for sulfur-oxidizing bacteria, which have the po- 
tential to convert all sulfur to sulfate. This quarter, efforts focused 
on determining the combined effects of dibasic acids (DBA) and 





Ca** concentration on several strains of neutrophilic thiobacilli, in- 
cluding Thiobacillus neapolitanus ATCC 23639 and ATCC 23641, 
and an isolate, TQ1, which was obtained from a commercial sulfur 
dioxide scrubber that utilizes DBA. 


5508 Morphology 
Refer also to citation(s) 14309, 16455 


5509 Pathology 
Refer also to citation(s) 16893 


16777 (LA-UR-94-972) Theoretical! and experimental inves- 
tigations of elastic scattering spectroscopy as a potential 
diagnostic for tissue pathologies. Boyer, J.; Mourant, J.R.; Bigio, 
|.J. Los Alamos National Lab., NM (United States). [1994]. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-940388—1: Advances in optical 
imaging and photon migration, Orlando, FL (United States), 21-23 
Mar 1994). Order Number DE94009344. Source: OSTI; NTIS; 
GPO Dep. 

The spectral distribution of the diffuse reflectance of five sizes of 
polystyrene microspheres has been measured with an elastic scat- 
ter spectrometer designed for optical biopsy of living tissue. The 
microsphere sizes are representative of the suspected scattering 
centers in living tissue. The experiment data are discussed and 
interpreted in the framework of Mie scattering theory and Monte- 
Carlo transport analysis. Present results support the assertion that 
Mie theory is necessary to describe the spectral features of elastic 
scatter spectroscopy in tissue. 


5510 Physiological Systems 
Refer also to citation(s) 16455, 16877, 16893 


16778 (LA-UR-94-773) immune network behavior: Oscilla- 
tions, chaos and stationary states. De Boer, R.J. (Utrecht Univ. 
(Netherlands). Theoretical Biology); Perelson, A.S.; Kevrekidis, |.G. 
Los Alamos National Lab., NM (United States). [1994]. 5p. Spon- 
sored by USDOE, Washington, DC (United States);Department of 
Health and Human Services, Washington, DC (United States). 
DOE Contract W-7405-ENG-36. Grant RRO6555. (CONF-940389- 
1: IFAC symposium on modeling and control in biomedical 
systems, Galveston, TX (United States), 27-30 Mar 1994). Order 
Number DE94009301. Source: OSTI; NTIS; GPO Dep. 

The authors report two types of behavior in models of immune 
networks. The typical behavior of simple models, which involve B 
cells only, consists of several coexisting steady states. Finite am- 
plitude perturbations may cause the model to switch between 
different equilibria. The typical behavior of more realistic models, 
which involve both B cells and antibody, consists of autonomous 
oscillations and/or chaos. While steady-state behavior leads to 
easy interpretations in terms of immune memory, oscillatory behav- 
jor seems to be in better agreement with experimental data 
obtained in unimmunized animals. The stability of the steady 
states, and the structure and interactions of the stable and unsta- 
ble manifolds of the saddle-type equilibria turn out to be factors 
influencing the model's behavior. Whether or not the model is able 
to attain any form of sustained oscillatory behavior, i.e., limit cycles 
or chaos, seems to be determined by (global) bifurcations involving 
the stable and unstable manifolds of the steady states. 


5520 Public Health 
Refer also to citation(s) 15587 


16779 (DOE/AL/66151-T2) Feasibility Study of Health 
Effect in Pinellas area: Progress report, September 1, 1992- 
August 31, 1993. Florida State Dept. of Health and Rehabilitative 
Services, Tallahassee, FL (United States). 31 May 1993. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG04-90AL66151. Order Number DE94007436. Source: OSTI; 
NTIS; GPO Dep. 
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This report describes the progress and the plan of activities in the 
Feasibility Study of Health Effect in populations residing near the 
Pinellas Plant. The period covered by the work progress is Septem- 
ber 1, 1992 through April 30, 1993 and the period covered by the 
plan of the project activities is May 1 through August 31, 1993. 


5530 Agriculture and Food Technology 


Refer also to citation(s) 14946, 15647, 16576, 16638, 16647, 
16706, 16808 


16780 (AECS-A/RRE-19) Estimation of N>-fixation in cow- 
pea grown in monoculture or in mixture with maize using ' N. 
Shammaa, Mouhammad (Atomic Energy Commission, Damascus 
(Syrian Arab Republic). Dept. of Radiation Agriculture); Kurd Ali, 
Fawaz. Atomic Energy Commission, Damascus (Syrian Arab Re- 
public). Jan 1994. 10p. (In Arabic). Order Number DE94620758. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A pot experiment was carried out under natural climatic condi- 
tions to determine the proportion of different nitrogen sources (air, 
soil, fertilizer) in cowpea and maize grown alone or in mixture us- 
ing '* N isotope dilution technique. On average, the proportion of 
N derived from fixation by cowpea grown in mixed culture was 
55% lower than that derived by the sole cropped cowpea (77%). 
Dry matter produced by one plant of maize grown in mixed culture 
was twice as much as that produced by a plant grown in mono cul- 
ture. Moreover, total nitrogen content in one maize plant grown in 
mixed culture was 213 mg higher than that determined by two 
plant of maize grown in mono culture (171 mg). However, the 
amount of nitrogen derived from soil by maize grown in mixed cul- 
ture was equal or even higher than that taken up by two plants of 
maize grown in mono culture. This indicates a better utilization of 
soil N by the maize in mixed culture. This data emphasize the cru- 
cial role of interspecific competition in soil N uptake. Data from this 
study do not support the hypothesis of N transfer from the legume 
to the cereal because no significant differences were found be- 
tween mixed and pure maize in terms of '5 N in excess content. 
(author). 9 refs., 1 tab. 


16781 (IAEA-TECDOC—728) induced mutations and in vitro 
culture techniques for improving crop plant resistance to dis- 
eases: Proceedings of a final research co-ordination meeting 
held in Gruenbach, Germany, 7-11 October 1991. Joint 
FAO/IAEA Div. of Nuclear Techniques in Food and Agriculture, Vi- 
enna (Austria). Dec 1993. 102p. (CONF-9110527—: Final research 
co-ordination meeting on induced mutations and in vitro culture 
techniques for improving crop plant resistance to diseases, Gruen- 
bach (Germany), 7-11 Oct 1991). Order Number DE94617866. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This co-ordinated research program was undertaken in search of 
in vitro techniques to increase the resistance of plants to disease. 
The studies performed under the program ranged from the prepa- 
ration of materials for mass screening to screening of 
mutagen-treated cells, tissues, organs or plantlets for resistance to 
viruses, fungi and other pathogens. The characteristics of the re- 
sulting mutants were evaluated to determine the relevance of these 
techniques for plant breeding. The present document contains the 
papers presented at the final Research Co-ordination Meeting of 
the program, as well as a summary of the conclusions and recom- 
mendations drawn from the work. The nine individual papers have 
been input separately to the database. Refs, figs and tabs. 


16782 
as a vegetal residue (*? P) and a fertilizer (2 P) between soil, 
plant and microbial biomass. Pereira, M.C. Universidade Federal 
Rural de Pernambuco, Recife, PE (Brazil). Apr 1988. 105p. (in 
Portuguese). Order Number DE94622328. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Sugar cane straw and/or P-fertilizer phosphorus-32 labelled were 
added to a Red Yellow podzolic soil from Goiana-PE. The treated 
samples were used in a pot experiment, growing sorghum piants 
for 4 and 6 weeks, and in an incubation experiment with incubation 
periods of 1, 2, 3, 4 and 6 weeks without plants in order to follow 
the dynamics of the P added. After each harvest and incubation 
period the soil were analysed for °' P and *@ P in the microbial 


(INIS-BR-3300) Fractionation of opie added 
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biomass and in sequential extracts with resin (Pi), 0.5 M Na H Cog 
(Pi, Po) and 0.1 N NaOH (Pi, Po). The *' P and %@ P contents of 
the sorghum in the pot experiment were also determined. (author). 


16783 (INIS-BR-3301) Similarity criterion analysis of dose- 
response curves in biological assay and radioimmunoassay of 
hormones. Cristakou, H.D. Brasilia Univ., DF (Brazil). Dept. de Bi- 
ologia Celular. 1983. 7ip. (In Portuguese). Order Number 
DE94622357. Source: OSTI; NTIS (US Sales Only); INIS. 

The difficulties involved in the control of biological and radioim- 
munological assay systems, and in the maintenance of standard, 
as well as, the usual heterogeneity of assayed samples require 
some evidence of similarity between the dose-response curves ob- 
tained with the standard and the sample. Nowadays the parallelism 
test is used to provide such evidence. However, some indications 
of non-normal errors distribution, such as the presence of out lay- 
ers, render the parallelism test both conceptually implausible and 
statistically inefficient. In such a manner we suggest the non- 
parametric ‘frequencial’ test as a more sounding option. (author). 


16784 (INIS-mf—13852, pp. 29-34) Development of ionization 
in France from the viewpoint of industrialists. Dardenne, G. As- 
sociation des Ingenieurs en Genie Atomique du Maroc, Casablanca 
(Morocco). Dec 1991. 95p. (In French). (CONF-9104430—: Food- 
stuffs preservation by ionization meeting, Casablanca (Morocco), 
20 Apr 1991). In Foodstuffs preservation by ionization. Order 
Number DE94620779. Source: OSTI; NTIS (US Sales Only); INIS. 

The author describes the attitude of industrialists towards food ir- 
radiation in France. He also discuss the activities of the club 
Traitements lonisants of APRIA. (F.M.). 


16785 (INIS-mf-14190) Annual report 1992 of the German 
Federal Food Research Institute, BFE. Bundesforschungsanstalt 
fuer Ernaehrung, Karlsruhe (Germany). Feb 1993. 79p. (In Ger- 
man). Order Number DE94758671. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The 1992 annual report of the BFE explains the tasks and re- 
sponsibilities of the institution, its organisational structure and 
manpower, as well as the main research activities or scientific ac- 
tivities performed in cooperation with other institutions. From the 
wide range of research activities, food irradiation and environmental 
radioactivity in food are heading the list of tasks performed. (MG) 


16786 (KURRI-TR-378) Proceedings of the symposium on 
‘radiation research in life science’: Aging and apoptosis. 
Ikushima, Takaji (ed.). Kyoto Univ., Kumatori, Osaka (Japan). 
Research Reactor Inst. Jun 1993. 107p. (in Japanese). (CONF- 
9301139-: Symposium on radiation research in life science, 
Kumatori (Japan), 26-27 Jan 1993). Order Number DE94753226. 
Source: OSTI; NTIS; INIS. 

This report is the collection of the papers presented at the title 
symposium on radiation research in life science. The themes in- 
cluded in this report are as follows: (1) cellular aging process, (2) 
senescence gene and cellular immortalization, (3) molecular mech- 
anism of replicative senescence, (4) programmed cell death during 
differentiation, (5) thymocyte apoptosis, (6) neuronal death, (7) 
apoptosis by HIV infection, (8) apoptosis and immunology, (9) 
radiation induced apoptosis, and so on. Separate abstract was pre- 
pared for 1 of the papers in this report. The remaining 10 papers 
were considered outside the subject scope of INIS. (J.P.N.). 


56 BIOMEDICAL SCIENCES, APPLIED 
STUDIES 


Refer also to citation(s) 17647 


5601 Radiation Effects 


Refer also to citation(s) 14477, 14591, 14696, 14798, 14844, 
14872, 14877, 14896, 14931, 15098, 15099, 15306, 15409, 15413, 
15414, 15415, 15422, 15423, 15424, 15425, 15426, 15427, 15428, 
15429, 15430, 15431, 16086, 16391, 16396, 16397, 16552, 16555, 
16718, 16774, 16779 


16787 (AECL—10578/A) Proceedings of the Fetal Dosimetry 
Workshop held in Chalk River, ON (Canada), 25-26 June 1991. 
Lamothe, E.S. (ed.). Atomic Energy of Canada Ltd., Chalk River, 
ON (Canada). Chalk River Nuclear Labs. Jun 1992. 185p. (CONF- 
9106459-: Fetal Dosimetry Workshop, Chalk River (Canada), 
25-26 Jun 1991). Order Number DE94622280. Source: OSTI; 
NTIS (US Sales Only); INIS. 

It is important to ensure adequate protection of the developing 
embryo or fetus in situations where the parent, usually the mother, 
is potentially exposed to radionuclides. An embryo or fetus can be 
exposed to ionizing radiation by extemal or internal sources. The 
dose from external sources can be assessed relatively easily. 
There is considerable uncertainty as to what the fetal doses are 
following maternal intakes, and whether low doses of radiation to 
the fetus cause childhood cancer. This workshop was held to help 
address these issues. Discussions centered in particular on the 
biokinetics of the distribution and retention of radionuclides in the 
fetus and newborn, effects of incorporated radionuclides in the em- 
bryo or fetus, metabolic and dosimetric models, and radioprotection 
considerations. Eleven papers were presented. 


16788 (AECL—-10578/A, pp. 1-26) Comparative placental 
transfer, localization, and effects of radionuclides in experi- 
mental animal and human pregnancies. Sikov, M.R. (Pacific 
Northwest Lab., Richland, WA (United States)); Traub, R.J.; Mez- 
narich, H.K. Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs. Jun 1992. 185p. Contract 
DE-AC06-76RLO 1830. (CONF-9106459-: Fetal Dosimetry Work- 
shop, Chalk River (Canada), 25-26 Jun 1991). In Proceedings of 
the Fetal Dosimetry Workshop held in Chalk River, ON (Canada), 
25-26 June 1991. Order Number DE94622280. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Estimating radiation doses to the human embryo/fetus from ra- 
dionuclides and predicting effects requires extrapolation of data 
from studies of laboratory species with scaling for species-specific 
developmental stage and gestational time relationships and maturi- 
ties at birth. Combinations of fetal-to-maternal ratios of 
concentrations, patterns of deposition, transfer kinetics, and com- 
partmental and physiologic models are used to predict radioactivity 
levels and radiation doses to the conceptus. There is agreement 
between values expressing fractional transfer across the placenta 
with values for fractional absorption from gastrointestinal tract or 
lung for most substances. Information about three elements - 
cesium, strontium, and iodine - serve to present comparative ap- 


proaches to predicting radiation dose and effect. 25 refs., 11 figs., 
tab. 


16789 (AECL—10578/A, pp. 27-53) Infusion of radionuclides 
throughout pregnancy: An alternative to single injection stud- 
ies. Mountford-Lister, P.G. (Saint Bartholomew's Hospital, London 
(United Kingdom)); Lambert, B.E.; Milner, A.C.; Kang, X.Z. Atomic 
Energy of Canada Ltd., Chalk River, ON (Canada). Chalk River 
Nuclear Labs. Jun 1992. 185p. (CONF-9106459-: Fetal Dosimetry 
Workshop, Chalk River (Canada), 25-26 Jun 1991). In Proceedings 
of the Fetal Dosimetry Workshop held in Chalk River, ON 
(Canada), 25-26 June 1991. Order Number DE94622280. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This work is part of a long-term study to examine the cancer in- 
cidence in the offspring of mice exposed to *99Pu or '47Pm 
throughout pregnancy. The need to model the human intake 
scenario and the possibility of a critical period during uterine devel- 
opment necessitates constant availability of radionuclides 
throughout pregnancy. Various methods (multiple daily injections, 
infusion by external cannula and infusion by indwelling osmotic 
pump) have been examined and osmotic infusion pumps chosen. 
These pumps result in a near-constant blood concentration for up 
to 21 days. Part of the study is the estimation of dose to the critical 
haemopoietic tissues of the pup from a knowledge of the radionu- 
clide distribution and kinetics. At present the distribution has been 
followed from birth to 180 days. Activity in the suckling pups at 7 
days old is around 1 percent of the infused activity, though most of 
this is accounted for by the contents of the stomach and gastroin- 
testinal tract. The liver and femur account for around 0.025 percent 
and 0.012 percent respectively per pup. Activity increases in both 
liver and femur during lactation after which both concentration and 
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activity fall with time. Long-term studies with the pups of dams ex- 
posed to a range of *°°Pu concentrations between 0-70 kBa/kg are 
underway. Correlation of average organ dose with tumour inci- 
dence will be determined at completion of the life-span study. 
(Author) 39 refs., 5 tabs., 6 figs. 


16790 (AECL—10578/A, pp. 54-68) Placental transfer of se- 
lected radiopharmaceuticals. Wegst, A.V. (Diagnostic Technology 
Consultants Inc., Kansas City, MO (United States)). Atomic Energy 
of Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs. Jun 1992. 185p. (CONF-9106459-: Fetal Dosimetry Work- 
shop, Chalk River (Canada), 25-26 Jun 1991). In Proceedings of 
the Fetal Dosimetry Workshop held in Chalk River, ON (Canada), 
25-26 June 1991. Order Number DE94622280. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This paper reviews animal experiments carried out to determine 
the transfer of radiopharmaceuticals from mother to fetus. Animal 
data are compared to any human data available. The radiopharma- 
ceuticals included in the discussion are Tc-99m_ pertechnetate, 
Tc-99m DTPA, Ga-67 citrate and TI-201 chloride. (6 tab., 5 refs.). 


16791 (AECL—10578/A, pp. 69-78) The use of a miniature 
direct-reading solid state radiation dosimeter to measure the 
radiation dose from technetium-99m to the bladder wail of the 
pig. McLean, J.R.N. (Department of National Health and Welfare, 
Ottawa, ON (Canada)); Frappier, G.; Thomson, |.; Shortt, K. 
Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs. Jun 1992. 185p. (CONF-9106459-: Fetal 
Dosimetry Workshop, Chalk River (Canada), 25-26 Jun 1991). In 
Proceedings of the Fetal Dosimetry Workshop held in Chalk River, 
ON (Canada), 25-26 June 1991. Order Number DE94622280. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Each year about one million Canadians receive Tc-99m-labeled 
radiopharmaceuticals for diagnostic purposes. Many of these ra- 
dioactive agents or their metabolites are excreted in the urine. 
Consequently, the bladder wall can receive a relatively high radia- 
tion dose and is often considered one of the organs at risk. The 
bladder contents could also contribute a significant dose to a 
developing fetus. The risk associated with the use of any radio- 
pharmaceutical is determined by the sum of radiation doses to 
selected organs weighted with an appropriate factor for each or- 
gan’s radiosensitivity. To ensure that a risk estimate is realistic, it is 
essential to compare the estimate of radiation dose generated by a 
mathematical model to results obtained by direct physical measure- 
ment. In this project, real-time measurements of dose and dose rate 
to the bladder wall from intravenous technetium-99m were obtained 
by direct physical measurement using a miniature solid state radia- 
tion dosimeter implanted onto the bladder wall of a laboratory pig. 
The measured value is compared to the calculated dose estimate. 
Two methods of data logging are described. tab., 2 refs., 4 figs. 


16792 (AECL-10578/A, pp. 79-92) Dose response relation- 
ship at low doses: The biology of mental retardation. Schull, 
W.J. Atomic Energy of Canada Ltd., Chalk River, ON (Canada). 
Chalk River Nuclear Labs. Jun 1992. 185p. (CONF-9106459-: Fe- 
tal Dosimetry Workshop, Chalk River (Canada), 25-26 Jun 1991). 
In Proceedings of the Fetal Dosimetry Workshop held in Chalk 
River, ON (Canada), 25-26 June 1991. Order Number 
DE94622280. Source: OSTI; NTIS (US Sales Only); INIS. 

The data that have accrued in Hiroshima and Nagasaki on the 
effects of ionizing radiation on the developing human brain are re- 
viewed. Effects considered are severe mental retardation, lowered 
IQ scores, decline in school performance, seizures, other neu- 
ropsychological effects, and small head size. All these factors may 
be related to radiation doses received by the mother during preg- 
nancy. (L.L.) 3 figs., tab., 7 refs. 


16793 (AECL—10578/A, pp. 93-105) New insights into how 
genetic disorders arise. Unrau, P. (Atomic Energy of Canada 
Ltd., Chalk River, ON (Canada). Chalk River Nuclear Labs.). 
Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs. Jun 1992. 185p. (CONF-9106459—: Fetal 
Dosimetry Workshop, Chalk River (Canada), 25-26 Jun 1991). In 
Proceedings of the Fetal Dosimetry Workshop held in Chalk River, 
ON (Canada), 25-26 June 1991. Order Number DE94622280. 
Source: OSTI; NTIS (US Sales Only); INIS. 
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One questionable assumption in genetic risk assessment is that 
all members of the population are equally at risk to the causative 
agent. The invalidity of this assumption can be demonstrated by 
considering data on the range of sensitivity to ionizing radiation of 
lymphoblastoid cell lines derived from various normal members of 
the population or from various disease groups associated with ex- 
treme radiosensitivity. Some ‘normal’ cell lines are as sensitive as 
those from the disease groups. A certain proportion of the normal 
population may be heterozygotic for many of the genes that lead to 
radiosensitivity. There are many cancer-facilitating genes in the 
population. These are made homozygotic by somatic mechanisms, 
or by breeding patterns. Mechanisms at the DNA level that lead to 
homozygosity change the risk within tissues and thus individuals. 
We need to measure heterozygosity, breeding effects, and molecu- 


lar mechanisms to determine the causes of genetic and somatic 
risk. (L.L.). 


16794 (AECL-10578/A, pp. 106-114) 1949 and all that. 
Cross, G. Atomic Energy of Canada Ltd. Chalk River, ON 
(Canada). Chalk River Nuclear Labs. Jun 1992. 185p. (CONF- 
9106459-: Fetal Dosimetry Workshop, Chalk River (Canada), 
25-26 Jun 1991). In Proceedings of the Fetal Dosimetry Workshop 
held in Chalk River, ON (Canada), 25-26 June 1991. Order Num- 
ber DE94622280. Source: OSTI; NTIS (US Sales Only); INIS. 

The author reviews the history of the development of radiation 
dose limits. The area has been affected by the development of us- 
able dosimeters, and by radiation accidents. (L.L.). 


16795 (AECL—10578/A, pp. 115-132) Mathematical models 
tor calculating radiation dose to the fetus. Watson, E.E. (Oak 
Ridge Associated Universities, Inc., TN (United States)). Atomic 
Energy of Canada Ltd., Chalk River, ON (Canada). Chalk River 
Nuclear Labs. Jun 1992. 185p. Contract no. DE-AC05-760R00033. 
(CONF-9106459-: Fetal Dosimetry Workshop, Chalk River 
(Canada), 25-26 Jun 1991). In Proceedings of the Fetal Dosimetry 
Workshop held in Chalk River, ON (Canada), 25-26 June 1991. 
Order Number DE94622280. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Estimates of radiation dose from radionuclides inside the body 
are calculated on the basis of energy deposition in mathematical 
models representing the organs and tissues of the human body. 
Complex models may be used with radiation transport codes to 
calculate the fraction of emitted energy that is absorbed in a target 
tissue even at a distance from the source. Other models may be 
simple geometric shapes for which absorbed fractions of energy 
have already been calculated. Models of Reference Man, the 15- 
year-old (Reference Woman), the 10-year-old, the five-year-old, the 
one-year-old, and the newborn have been developed and used for 
calculating specific absorbed fractions (absorbed fractions of en- 
ergy per unit mass) for several different photon energies and many 
different source-target combinations. The Reference woman model 
is adequate for calculating energy deposition in the uterus during 
the first few weeks of pregnancy. During the course of pregnancy, 
the embryo/fetus increases rapidly in size and thus requires several 
models for calculating absorbed fractions. In addition, the increases 
in size and changes in shape of the uterus and fetus result in the 
repositioning of the maternal organs and in different geometric rela- 
tionships among the organs and the fetus. This is especially true of 
the excretory organs such as the urinary bladder and the various 
sections of the gastrointestinal tract. Several models have been de- 
veloped for calculating absorbed fractions of energy in the fetus, 
including models of the uterus and fetus for each month of preg- 
nancy and complete models of the pregnant woman at the end of 
each trimester. In this paper, the available models and the appro- 
priate use of each will be discussed. (Author) 19 refs., 7 figs. 


16796 (AECL-10578/A, pp. 156-176) A perspective on dose 
limits and biological effects of radiation on the foetus. Myers, 
D.K. (Pembroke, ON (Canada)); Gordon, K. Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs. Jun 1992. 185p. (CONF-9106459-: Fetal Dosimetry Work- 
shop, Chalk River (Canada), 25-26 Jun 1991). In Proceedings of 
the Fetal Dosimetry Workshop held in Chalk River, ON (Canada), 
25-26 June 1991. Order Number DE94622280. Source: OSTI; 
NTIS (US Sales Only); INIS. 
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The potential biological effects of radiation doses to pregnant 
workers consistent with Canadian regulations and ICRP recom- 
mendations are reviewed. These hazards are in general very small 
compared to the normal hazards associated with human develop- 
ment. Potential carcinogenic effects may well be the major 
biological problem associated with foetal exposures. Radiation haz- 
ards to the embryo are essentially zero for exposures occurring 
during the first four weeks after conception. The new ICRP recom- 
mendations on exposures of pregnant women suggest a number of 
problems to be solved. These include (a) improvements in current 
methods of measuring both external radiation doses and intakes of 
certain radionuclides in Canada, (b) further research on the 
metabolism of radionuclides in pregnant women, including concen- 
trations of certain radionuclides in foetal/embryonic tissues and 
also in adjacent tissues of the mother; and (c) socio-economic 
problems that may be involved in the implementation of the recom- 
mendations on exposures of pregnant workers, particularly in small 
facilities such as nuclear medicine departments in hospitals. (Au- 
thor) 3 tabs., 21 refs 


16797 (AECL-10752) Measurements of the spatial distribu- 
tion of tritium in air above a chronically contaminated surface. 
Workman, W.J.G.; Davis, P.A.; Wood, M.J.; Barry, P.J. Atomic En- 
ergy of Canada Ltd., Chalk River, ON (Canada). Chalk River 
Nuclear Labs. Jan 1993. 18p. Order Number DE94619342. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Tritium in air (HTO) concentrations were measured over a 13 
month period above a surface that is chronically contaminated by 
tritium-bearing groundwater from a waste management area. The 
measurements were made using passive diffusion samplers, which 
were sited at six locations (about 100 m apart) at 0.15, 0.9, and 
1.8 m above ground level. The diffusion samplers were compact, 
sampled at a known rate, and required no external power source. 
They are ideal for remote locations and require a minimum of effort 
to collect and analyze the data. HTO-in-air concentration peaked in 
the summer at 500-1500 Ba.m~—®* and decreased in the winter to 1- 
120 Bq.m-%. In general, concentration decreased with height 
above ground level, implying that HTO is being lost from the sur- 
face to the atmosphere. The flux of tritium to the atmosphere must, 
therefore, be taken into account to estimate the tritium mass bal- 
ance for a contaminated area. (Author) 3 figs., 5 tabs., 10 refs. 


16798 (AECL—-10925) Measurement of organically bound 
tritium in urine and feces. Trivedi, A.; Duong, T.; Leon, J.W.; Lin- 
auskas, S.H. Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs. Nov 1993. 29p. (COG—93- 
313.). Order Number DE94620722. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A bioassay method was developed for directly measuring organi- 
cally bound tritium (OBT) in urine and feces. Samples first undergo 
low-temperature distillation and vacuum separation to isolate triti- 
ated water (HTO) and exchangeable tritium. This is followed by 
converting the non-exchangeable tritium (i.e., OBT) into HTO 
through oxygen combustion. The method was investigated to: opti- 
mise the sample preparation procedures; establish OBT recovery 
(64% + 7% for urine and 71% + 8% for feces); and, determine the 
detection limit for OBT in urine (0.3 Bq - g—') and feces (5 Bq - 
g—'). The method was evaluated for error sources that are associ- 
ated with the exchange between HTO and OBT. It is concluded 
that this bioassay method can reliably measure OBT in urine and 
feces within the range of + 10%. 


16799 (ANL/CMB/PP-74023) Combined effects of ionizing 
radiation and cycloheximide on gene expression. Woloschak, 
G.E.; Felcher, P.; Chang-Liu, Chin-Mei. Argonne National Lab., IL 
(United States). [1993]. 2ip. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. Order Num- 
ber DE94002370. Source: OSTI; NTIS; GPO Dep. 

Experiments were done to determine the effects of ionizing radi- 
ation exposure on expression of genes following exposure of 
Syrian hamster embryo (SHE) cells to the protein synthesis 
inhibitor cycloheximide (including such genes as G-actin, c-fos, H4- 
histone, c-myc, c-jun, Rb, and p53). Results revealed that when 
ionizing radiations (either fission-spectrum neutrons or +y-rays) were 
administered 15 min following the cycloheximide treatment of SHE 
cells, the radiation exposure reduced cycloheximide-mediated gene 
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induction for most of the induced genes studied (c-fos, H4-histone, 
c-jun) In addition, dose-rate differences were found when radiation 
exposure most significantly inhibited the cycloheximide response. 
Our results suggest (1) that ionizing radiation does not act as a 
general protein synthesis inhibitor and (2) that the presence of a 
labile (metastable) protein is required for the maintenance of tran- 
scription and mRNA accumulation following radiation exposure, 
especially for radiation administered at high dose-rates. 


16800 (ANL/CMB/PP-80921) HIV transcription is induced 
with cell killing. Woloschak, G.E. (Argonne National Lab., IL 
(United States)); Schreck, S.; Chang-Liu, Chin-Mei; Panozzo, J.; 
Libertin, C.R. Argonne National Lab., IL (United States). [1993]. 
15p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE94002369. Source: 
OSTI; NTIS; GPO Dep. 

In this report, we demonstrate that this induction of HIV-LTR 
transcription occurs when stably transfected HeLa cells are ex- 
posed to agents which mediate cell killing, such as UV radiation, 
electroporation of sucrose buffer, prolonged heating, and low and 
high pH. Cells cultured foliowing UV exposure demonstrated a 
peak in CAT expression that is evident in viable (but not necessar- 
ily cell division-competent) cells 24 h after exposure; this inductive 
response continued until at least 72 h after exposure. HIV-LTR in- 
duction was dose-dependent, and the amount of CAT transcription 
induced was correlated with the amount of cell killing that occurred 
in the culture. 


16801 (ANL/CMB/PP-81485) Expression of cytoskeletal 
and matrix genes following exposure to ionizing radiation: 
Dose-rate effects and protein synthesis requirements. 
Woloschak, G.E. (Argonne National Lab., IL (United States)); 
Felcher, P.; Chang-Liu, Chin-Mei. Argonne National Lab., IL 
(United States). [1993]. 19p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. Order Num- 
ber DE94007670. Source: OSTI; NTIS; GPO Dep. 

Experiments were designed to examine the effects of radiation 
dose-rate and of the protein synthesis inhibitor cycloheximide on 
expression of cytoskeletal elements (+- and G-actin and a-tubulin) 
and matrix elements (fibronectin) in Syrian hamster embryo cells. 
Results demonstrated little effect of dose-rate for JANUS fission- 
spectrum neutrons when comparing expression of either a-tubulin 
or fibronectin genes. Past work had already documented similar re- 
sults for expression of actin transcripts. Cycloheximide, however, 
repressed accumulation of a-tubulin following exposure to high 
dose-rate neutrons or + rays; this did not occur following similar low 
dose-rate exposures. Cycloheximide did not affect accumulation of 
mRNA for actin genes. Cycloheximide abrogated the moderate in- 
duction of fibronectin-mRNA which occurred following exposure to 
+ rays and high dose-rate neutrons. These results suggest a role 
for labile proteins in the maintenance of a-tubulin and fibronectin 
mRNA accumulation following exposure to ionizing radiation and 
that the cellular/molecular response to low dose-rate neutrons may 
be different from the response to high dose-rate neutrons. 


16802 (BFR-R-50-1993) Permanence of radon reduction 
methods. Clavensjoe, B.; Erikson, B.E. Swedish Council for Build- 
ing Research, Stockholm (Sweden). 1993. 69p. (in Swedish). 
Project BFR-89051-6; SSI-P-577-90. Order Number DE94620866. 
Source: OSTI; NTIS; INIS. 

The investigation has been commissioned and funded by 
Swedish Radiation Protection Institute and the Swedish Council of 
Building Research. The object of this project was to investigate 
how effective the different number of radon reduction methods 
would be with time. It is important that the radon levels do not in- 
crease in dwelling where measures have been taken to decrease 
this content. New measurements of the radon content are to be 
taken every third year over a 10 year period. The investigation has 
composed 105 dwellings, 91 of which were detached houses. 12 
different radon reduction methods and method combinations were 
used. The radon sources were building materials as well as sub- 
soils. The radon levels have been measured in all of the dwellings 
and the air change rates in about half of them. The result of the 
study showed that in about 25% of cases the radon content has 
risen by more than 30% only a few years after reduction actions 
had been taken. 15 dwellings showed at least double so high 





radon content after the same measures. This change was not spe- 
cific to any given method but seemed to be evenly distributed over 
whole subject matter. The investigation results showed the neces- 
sity for continued measuring where counter measure have been 
taken. Why had radon levels risen? This question can only be an- 
swered after further investigation of reduction methods. 


16803 (BNL-60029) A quantitative approach to the evalue- 
tion of compounds for boron neutron capture therapy: The 
equal effectiveness ratio. Bond, V.P. (Brookhaven National Lab., 
Upton, NY (United States)); Laster, B.H.; Wielopolski, L.; Kahl, S.B. 
Brookhaven National Lab., Upton, NY (United States). [1994]. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-940630-—5: 11. topical meeting 
on the technology of fusion energy, New Orleans, LA (United 
States), 19-24 Jun 1994). Order Number DE94008533. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The resurgence of interest in boron neutron capture therapy 
(BNCT) as a treatment for malignant lesions has resulted in the 
synthesis of numerous boron compounds as candidates for clinical 
use. The model presented herein provides a rapid, quantitative, 
and cost-effective approach to the evaluation of the biological effi- 
cacy of these drugs. 


16804 (CEA-CONF—-11682) Dose record keeping: a multi 
purpose tool in individual monitoring. Bermann, F. (CEA Centre 
d’Etudes de Fontenay-aux-Roses, 92 (France). Inst. de Protection 
et de Surete Nucleaire); Julius, H.W. CEA Centre d’Etudes de 
Fontenay-aux-Roses, 92 (France). Inst. de Protection et de Surete 
Nucleaire. 1993. 18p. (CONF-930573-: International conference on 
individual monitoring of radiation, Villigen (Switzerland), 5-7 May 
1993). Order Number DE94620883. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Proper recording of radiation doses is an essential part of the 
process of individual monitoring and shares in the same objective. 
A dose record keeping system is more than just a computer based 
data storage system and should rather be a Dose Registration and 
Information System (DRIS). Objectives of dose record keeping are 
given. As a result of the integration of member states of the Euro- 
pean Communities, co-operation and exchange of personnel 
between countries will be increasing. This will probably require na- 
tional dose registration systems and adequate data communication 
between them. These developments emphasize the necessity for 
international harmonization of dose record keeping systems and 
categorization of the data they contain. General characteristics and 
specific aspects of dose record keeping systems will be dealt with. 
Attention will also be given to some special applications of the 
recorded information, such as: the use of data for epidemiological 
studies and for QA purposes. (authors). 5 tabs., 4 refs. 


16805 (CEA-CONF—11683) Population exposure to nuclear 
activities. Waste releases. Coulon, R. CEA Centre d’Etudes de 
Fontenay-aux-Roses, 92 (France). Inst. de Protection et de Surete 
Nucleaire. 1993. 7p. (In French). (CONF-9305333-: 4. international 
conference on radioprotection and public health, Grenoble 
(France), 5-7 May 1993). Order Number DE94620867. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This paper is an interrogation on the radiation doses given by ra- 
dioactive waste releases during operating or accidental conditions 
and the ALARA concept. 


16806 (CEA-CONF—-11684) Natural irradiation of French 
population. Hubert, Ph. CEA Centre d’Etudes de Fontenay-aux- 
Roses, 92 (France). Dept. de Protection de la Sante de I'Homme 
et de Dosimetrie. 1993. 18p. (In French). (CONF-9305333-: 4. In- 
ternational conference on radioprotection and public health, 
Grenoble (France), 5-7 May 1993). Order Number DE94620884. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper we give, for French population, the mean radiation 
doses coming from natural irradiation. 3 figs., 1 tab., 13 refs. 


16807 (CFFTP-G-9324) Design of a tritium decontamina- 
tion workstation based on plasma cleaning. Antoniazzi, A.B. 
(Ontario Hydro Research Lab., Toronto, ON (Canada)); Shmayda, 
W.T.; Fishbien, B.F. Canadian Fusion Fuels Technology Project, 
Mississauga, ON (Canada). 2 Apr 1993. 21p. (OHRD—93-19-K.). 
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Order Number DE94619332. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A design for a tritium decontamination workstation based on 
plasma cleaning is presented. The activity of tritiated surfaces are 
significantly reduced through plasma-surface interactions within the 
workstation. Such a workstation in a tritium environment can rou- 
tinely be used to decontaminate tritiated tools and components. 
The main advantage of such a station is the lack of low level triti- 
ated liquid waste. Gaseous tritiated species are the waste products 
with can with present technology be separated and contained. 


16808 (CNIC—00711) Stimulating effects of vitamin A on 
PHA- and LPS-activated lymphocytes. Liu Fengju (Suzhou Medi- 
cal Coll., JS (China)); Su Liaoyuan. China Nuclear Information 
Centre, Beijing, BJ (China). Mar 1993. 10p. (In Chinese). (SMC— 
0090.). Order Number DE94620666. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A method of 9H-TdR incorporation in lymphocytes activated by 
PHA was applied. The incubation with vitamin A at a concentration 
of 5 yo/ml for 16 hours was followed by the incorporation, the 
counts per minute (cpm) of radioactivity in lymphocytes increased 
significantly. When the concentration was greater than 25 ug/ml or 
the incubation at concentration of 10 ug/ml for 72 hours, the 
incorporation value of 3H-TdR was remarkably decreased. The lym- 
phocytes irradiated by ©°Co gamma rays at different doses were 
incubated in vitro with vitamin A of 5 pg/ml concentration for 16 
hours, the cpm from 3H-TdR incorporation in DNA was higher than 
that in control group with no vitamin A. Tests on 10 cancer patients 
showed that after one course of treatment with radiotherapy (75 = 
184 Gy), the incorporation value of 9H-TdR was decreased signifi- 
cantly. After adding more 5 pg/ml concentration of vitamin A, the 
incorporation value of 9H-TdR was remarkably greater than in the 
control group. These results indicated that vitamin A at adequate 
level is able to enhance the effect of transformation of PHA- 
activated lymphocytes, but the incorporation in LPS-activated B 
lymphocytes enhanced by vitamin A was not observed. 


16809 (CNIC—00720) The radioimmunotoxicological and ra- 
diogenotoxicological effect induced by Cs retention in the 
whole body and skeleton and germ system. Zhu Shoupeng 
(Suzhou Medical Coll., JS (China)); Xia Fen; Yang Weidong. China 
Nuclear Information Centre, Beijing, BU (China). May 1993. 14p. (In 
Chinese). (SMC—0093.). Order Number DE94620744. Source: 
OSTI; NTIS (US Sales Only); INIS 

A fitted equation to describe the retention of S*Cs in whole body 
is obtained by a whole body counter. The equation consists of two 
half-life components, the fast component is T,; ;2 = 0.07 d and the 
slow component is T;/2 = 16.14 d. Two fitted equations describing 


the retention of Cs in skeleton and testes are also introduced. 
The T,/2 in skeleton is 5.73 d and in testes is 5.21 d. The results 


of investigating radioimmunotoxicological effect induced by '54Cs 
show that the inhibition of thymus cells is higher than bone marrow 
cells, the spleen T-lymphocytes is more sensitive to '**Cs than B- 
lymphocytes and lymphocytes of peripheral immune organ are 
more sensitive to radiation than central immune cells and thymus 
cells. The study of radiogenotoxicological effect induced by ‘Cs 
shows that the chromosome aberration frequencies and PCE mi- 
cronucleus formation in bone marrow cells are significantly high, it 
can induce chromosome aberrations of spermatogonia and in- 
creases the abnormality of sperm. The relations between injected 
dose and abnormalities can be expressed by power functions. 


16810 (CNIC-00728) Measurements of 7“Rn and its 
daughters and estimation of internal doses to workers in un- 
derground buildings. Cao Jianping (Suzhou Medical Coll., JS 
(China)); Lu Zhizhao; Li Yuanshan. China Nuclear Information Cen- 
tre, Beijing, BU (China). Mar 1993. 7p. (in Chinese). (SMC—0094.). 
Order Number DE94620885. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The results of concentration measuring of *2*Ru and its daugh- 
ters and estimation of internal doses to workers in the underground 
buildings at Nanjing city are presented. The double filtering mem- 
brane method and Thomas method were used in the monitoring of 
222Rn and its daughters, and the dose conversion factor was taken 
from the latest UNSCEAR report. Concentration distributions of 
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222Rn and its daughters were approximately log-normal. The geo- 
metric means for <°*Rn was 40.5 Bq - m~* and for its daughters 
was 1.4 x 10-7 J - m-%. The equilibrium factor was 0.63. The ra- 
dioactive equilibrium ratio between short-lived 22@Rn daughters was 
1:0.57:0.49. The estimation value of annual effective dose equiva- 
lent from ?22Rn daughters to workers working at underground sites 
was 1.3 mSv, which was 86% higher than that of those working on 
ground sites. 


16811 (CNIC—00746) Studying of ion implantation effect on 
the biology in China. Yu Zengliang (Academia Sinica, Hefei, AH 
(China). Inst. of Plasma Physics). China Nuclear Information Cen- 
tre, Beijing, BJ (China). Apr 1993. 12p. (ASIPP—0036.). Order 
Number DE94620692. Source: OSTI; NTIS (US Sales Only); INIS. 

Since low energy ion effect on the biology was observed, the ion 
implantation as a new mutagenic source has been widely used in 
improving crops and modifying microbes in China. The basic phe- 
nomenon of ion implantation effect on the biology and analytical 
results are reported, and the examples of its application and its fur- 
ther development are shown. 


16812 (CNIC—00752) Study on absorption, accumulation 
and distribution of °°Sr in yellow-feather broiler. Shang 
Zhaorong (Institute for Application of Atomic Energy, CAAS, Beijing 
(China)); Xu Shiming; Zhao Wenhu; Hou Lanxin. China Nuclear In- 
formation Centre, Beijing, BJ (China). Apr 1993. 10p. (In Chinese). 
(CSNAS—0072.). Order Number DE94620745. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The feeding experiment was carried out for yellow-feather broiler 
with ®°Sr(NO3)> having activities of 1.85 x 10° = 1.85 x 10* Ba/ 
chicken to observe the regular pattern of absorption and distribu- 
tion of °°Sr in its organs and tissues. The results are as follows: 
The absorption rate of °°Sr by oral feeding is very low. The most 
of °°Sr is drained away by daily excreta from the body. The half- 
time of its feeding is within 24 hours. The accumulated dose varies 
with the time and different feeding methods. The more 9°Sr is fed, 
the more °°Sr is absorbed, however, the uptake rate of ®Sr is de- 
creasing. The distribution of °Sr for bone is very strong and the 
partition ratio is about 90%. The absorption coefficient of Sr in 
organs and tissues of broiler is presented. 


16813 (CONF-9310289-1) Environmental genotoxicity: 
Probing the underlying mechanisms. Shugart, L. (Oak Ridge 
National Lab., TN (United States)); Theodorakis, C. Oak Ridge Na- 
tional Lab., TN (United States). [1993]. 22p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From NAPA conference on genetic and molecular 
ecotoxicology; Berkeley, CA (United States); 12-15 Oct 1993. Or- 
der Number DE94007413. Source: OSTI; NTIS; GPO Dep. 

Environmental pollution is a complex issue because of the diver- 
sity of anthropogenic agents, both chemical and physical, that have 
been detected and catalogued. The consequences to biota from 
exposure to genotoxic agents present an additional problem be- 
cause of the potential for these agents to produce adverse change 
at the cellular and organismal levels. Past studies in genetic toxi- 
cology at the Oak Ridge National Laboratory have focused on 
structural damage to the DNA of environmental species that may 
occur after exposure to genotoxic agents and the use of this infor- 
mation to document exposure and to monitor remediation. In an 
effort to predict effects at the population, community and ecosys- 
tem levels, current studies in genetic ecotoxicology are attempting 
to characterize the biological mechanisms at the gene level that 
regulate and limit the response of an individual organism to geno- 
toxic factors in their environment. 


16814 (DOE/EH-0287T) Radiation exposures for DOE and 
DOE contractor employees, 1990: Twenty-third annual report. 
Smith, M.H. (Pacific Northwest Lab., Richland, WA (United States)); 
Hui, T.E.; Millet, W.H.; Scholes, V.A. Pacific Northwest Lab., Rich- 
land, WA (United States). Mar 1994. 415p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE94009947. Source: OSTI; NTIS; INIS; GPO Dep. 

This is the 23rd in a series of annual radiation exposure reports 
published by the Department of Energy (DOE) or its predecessors. 
This report summarizes the radiation exposures received by both 
employees and visitors at DOE and DOE contractor facilities during 
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1990. Trends in radiation exposures are evaluated by comparing 
the doses received in 1990 to those received in previous years. 
The significance of the doses is addressed by comparing them to 
the DOE limits and by correlating the doses to health risks based 
on risk estimated from expert groups. This report is the third that is 
based on detailed exposure data for each individual monitored at a 
DOE facility. Prior to 1988, only summarized data from each facility 
were available. This report contains information on different types 
of radiation doses, including total effective, internal, penetrating, 
shallow, neutron, and extremity doses. It also contains analysis of 
exposures by age, sex, and occupation of the exposed individuals. 
This report also continues the precedent established in the Twenty- 
First (1988) Annual Report by conducting a detailed, one-time 
review and analysis of a particular topic of interest. The special 
topic for this report is a comparison of total effective, internal, and 
extremity dose equivalent values against penetrating dose equiva- 
lent values. 


16815 (DOE/ER/61592-T1) Biologically important radiation 
damage in DNA: Annual progress report, May 1, 1993—January 
31, 1994. Ward, J.F. California Univ., San Diego, La Jolla, CA 
(United States). [1994]. 3p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG03-93ER61592. Order Num- 
ber DE94008498. Source: OSTI; NTIS; INIS; GPO Dep. 

Most DNA damage by the hydroxyl radical is confined to the 
bases, and this base damage represents an important component 
of locally multiply demanded sites (LMOS). The yields of the major 
damaged bases have been determined by gas chromatography 
mass spectrometry. For our propose, it was necessary to convert a 
known fraction of these damaged bases to strand breaks and then 
assay these labile sites as the increase in strand break yield over 
the normally observed level. Three potential agents by which this 
strategy of conversion of base damage to strand break could be 
implemented were identified in the original application: 1, SI nucle- 
ase; 2, piperidine; and 3, base damage specific enzymes. 


16816 (DOE/FTR-94009795) Travel to Guatemala for radia- 
tion safety workshop: Foreign trip report, November 14-17, 
1993. Fry, S.A. Oak Ridge National Lab., TN (United States). 
[1993]. 28p. Sponsored by International Atomic Energy Agency, Vi- 
enna (Austria). DOE Contract ACO5-76OR00033. Order Number 
DE94009795. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The purpose of my two-day attendance at the Sub-Regional 
Workshop on Control of Radiation S Guatemala City, Guatemala, 
November 15-19, 1993 was to present an overview of radiation ac- 
cidents having serious medical consequences, and serve as an 
expert resource in discussions. The Workshop was co-sponsored 
by the International Atomic Energy Agency (IAEA) and the Pan- 
American Health Organization (PAHO), with US support The 
Workshop was the first activity in s new sub-regional project that is 
aimed at strengthening radiation safety infrastructures in less well- 
developed countries of Central America and the Caribbean’. | 
interacted with the 23 participants who were representing the topic 
interests of 15 countries in the Sub-region. Thereby, | learned of 
the status of topic measures in some of these countries, and also 
discussed related topics, including radiation accidents, the need for 
radiation safety/protection training, and potential providers and 
funding sources for such training in-country and in the United 
States. Participants consistently stressed the need for increased 
commitments to radiation protection by their own governments, and 
well as for opportunities for on-going interactions with their peers in 
their countries of the sub-region. The Workshop provided an oppor- 
tunity to familiarize participants with REAC/TS' radiation accident 
assistance capabilities and resources that may be available to 
them through PAHO/WHO and DOE. Sources were identified of 
information on accidents in Uruguay and Colombia that were previ- 
ously unknown to DOE's Radiation Accident Registries at REAC/ 
TS; also follow-up information was obtained on the victim of an ac- 
cident earlier this year in Viet Nam. 


16817 (DOE-HMIP/RR-93/062) Evaluation of the influence 
of weather conditions on external dose rate: A review of natu- 
ral levels of radioactivity and background radiation levels and 
an assessment of factors affecting these levels. Knight, A. (Na- 
tional Radiological Protection Board, Chilton (United Kingdom)). 
Department of the Environment, London (United Kingdom). Her 





Majesty's Inspectorate of Pollution. 5 Jul 1993. 48p. PECD— 
7/9/494. Order Number DE94619343. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Six time periods in 1989/90, when there were high gamma ray 
dose rate readings at three or more RIMNET Phase 1 sites, were 
selected for detailed study. The high dose rates were compared 
with meteorological data (rainfall, temperatures, windspeeds and 
atmospheric pressure) at the sites for the time periods studied. The 
results using daily and hourly data clearly show a correlation be- 
tween gamma ray dose rate and rainfall but not with the other 
meteorological parameters studied. The increase in dose rate with 
increased rainfall is believed to be due to radon decay products 
being washed down with heavy rain. (author). 


16818 (ECN-I-93-010) Micro-dosimetry model: A prepara- 
tory study. Vroegindeweij, C. Netherlands Energy Research 
Foundation (ECN), Petten (Netherlands). Mar 1993. 74p. Order 
Number DE94756096. Source: OSTI; NTIS. 

The study has investigated the capabilities of a microdosimetry 
model to give more understanding in the energy transfer on cellular 
scale. A simple mathematical model is constructed and validated 
by existing radiobiological experiments on cell suspensions. The 
results are used to indicate an approach to develope a more us- 
able microdosimetry model. (orig.) 


16819 (EHD—93-168) Occupational radiation exposures in 
Canada (1991). Sont, W.N.; Ashmore, J.P. Department of National 
Health and Welfare, Ottawa, ON (Canada). 1993. 58p. Order Num- 
ber DE94620886. Source: OSTI; NTIS (US Sales Only); INIS. 

This is the fourteenth in a series of annual reports on Occupa- 
tional Radiation Exposures in Canada. The information is derived 
from the National Dose Registry of the Bureau of Radiation and 
Medical Devices, Department of National Health and Welfare. As in 
the past, this report presents the following data by occupation: av- 
erage yearly whole body doses by region, dose distributions, and 
variations of the average doses with time. 


16820 (EHD-TR-161) Occupational radiation exposures in 
Canada: 1990. Sont, W.N.; Ashmore, J.P.; Grogan, D. Department 
of National Health and Welfare, Ottawa, ON (Canada). 1992. 58p. 
Order Number DE94619344. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This is the thirteenth in a series of annual reports on Occupa- 
tional Radiation Exposures in Canada. The information is derived 
from the National Dose Registry of the Bureau of Radiation and 
Medical Devices, Department of National Health and Welfare. As in 
the past, this report presents the following data by occupation: av- 
erage yearly whole body doses by region, dose distributions, and 
variations of the average doses with time. 


16821 (ES/ER/TM-78) Methodology for estimating radia- 
tion dose rates to freshwater biota exposed to radionuclides 
in the environment. Blaylock, B.G.; Frank, M.L.; O’Neal, B.R. Oak 
Ridge National Lab., TN (United States). Aug 1993. 39p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE94009495. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The purpose of this report is to present a methodology for evalu- 
ating the potential for aquatic biota to incur effects from exposure 
to chronic low-level radiation in the environment. Aquatic organ- 
isms inhabiting an environment contaminated with radioactivity 
receive external radiation from radionuclides in water, sediment, 
and from other biota such as vegetation. Aquatic organisms re- 
ceive internal radiation from radionuclides ingested via food and 
water and, in some cases, from radionuclides absorbed through 
the skin and respiratory organs. Dose rate equations, which have 
been developed previously, are presented for estimating the radia- 
tion dose rate to representative aquatic organisms from alpha, 
beta, and gamma irradiation from external and internal sources. 
Tables containing parameter values for calculating radiation doses 
from selected alpha, beta, and gamma emitters are presented in 
the appendix to facilitate dose rate calculations. The risk of detri- 
mental effects to aquatic biota from radiation exposure is evaluated 
by comparing the calculated radiation dose rate to biota to the U.S. 
Department of Energy’s (DOE's) recommended dose rate limit of 
0.4 mGy h-' (1 rad d-'). A dose rate no greater than 0.4 mGy 
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h-" to the most sensitive organisms should ensure the protection 
of populations of aquatic organisms. DOE's recommended dose 
rate is based on a number of published reviews on the effects of 
radiation on aquatic organisms that are summarized in the National 
Council on Radiation Protection and Measurements Report No. 
109 (NCRP 1991). DOE recommends that if the results of radiolog- 
ical models or dosimetric measurements indicate that a radiation 
dose rate of 0. 1 mGy h—' will be exceeded, then a more detailed 
evaluation of the potential ecological consequences of radiation ex- 
posure to endemic populations should be conducted. 


16822 (GSF-19/93) Reliability and accuracy of the '*"1 thy- 
roid activity measurements performed in the Ukraine after the 
Chernobyl accident in 1986. Likhtarev, |.A. (All-Union Scientific 
Centre of Radiation Medicine, Kiev (Ukraine)); Gulko, G.M.; Kairo, 
1.A.; Sobolev, B.G.; Chepurnoy, N.I. GSF - Forschungszentrum 
fuer Umwelt und Gesundheit GmbH, Neuherberg (Germany). Inst. 
fuer Strahlenschutz. Jun 1993. 40p. Order Number DE94758722. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A statistical analysis of the measurements of the reference 
sources used for the calibration of the devices was performed in 
order to determine calibration factors for the used devices. High 
quality data sets are selected which can be used for the thyroid 
dose assessment of people not being monitored and for the deriva- 
tion of correction factors for low quality measurements. The 
uncertainties due to the variability of the age-dependent thyroid 
mass, the thickness of the overlying tissue, and the position of the 
detector relative to the thyroid have been quantified. A neck-thyroid 
phantom is used to determine the dependence of the measured 
activity from these parameters. The real variability of thyroid 
masses and of the thickness of the overlying tissues is estimated 
for the population of Kiev. The results give quantitative information 
about the influence of those parameters on the reliability of the ac- 
tivity measurements. (orig.) 


16823 (HW-—7-819) Exposures exceeding tolerance. Stone, 
R.S. Du Pont de Nemours (E.I.) and Co., Wilmington, DE (United 
States). Explosives Dept. 25 Oct 1944. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO06-76RL01830. 
Order Number DE94008236. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This letter was written in 1944 and applies to the amount of radi- 
ation a person could be subjected to under emergency, wartime 
conditions. Mr. Stone recommends to Dr. Norwood that no man 
should be ordered to expose himself to more than a tolerance 
dose (0.ir in a 24 hr period) except in the case of an extreme 
emergency in which time is of the essence. And that before any 
man is asked to exceed tolerance that a radiation trained physician 
be called in for consultation. His recommendations to said physi- 
cian are that: (a) a single exposure of 1r would cause no harm and 
could be repeated at long intervals, (b) an exposure of 5 to 10r 
would produce loss of appetite and nausea and would increase the 
chances of genetic change but would cause no clinically detectable 
changes after the incident, (C) an exposure of 25r would do the 
same as (b) but with greater probability —- he would be personally 
willing to take a 25r exposure to accomplish an extremely impor- 
tant job, (4) in general keep exposures well below tolerance, (5) 
due to the genetic effects, women of childbearing age and younger 
men should be subjected to none and lesser amounts of radiation, 
respectively. 


16824 (IAEA-TECDOC-733) The utilization of real time 
models as a decision aid following a large release of radionu- 
clides into the atmosphere. International Atomic Energy Agency, 
Vienna (Austria). Feb 1994. 74p. Order Number DE94623486. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In 1986, following the Chernobyl accident, the International Nu- 
clear Safety Advisory Group (INSAG) recommended, in Safety 
Series No. 75-INSAG-1, inter alia (recommendation B.2(10)), that 
"the IAEA should develop technical guidance on the use of real- 
time models able to accept actual meteorological and radiological 
monitoring system data in predicting the radiological consequences 
of a nuclear accident for persons and the environment and in de- 
termining what protective measures are necessary”. 24 refs, 21 
figs, 2 tabs. 


ERA Vol. 19, No. 6 407 





56 BIOMEDICAL SCIENCES, APPLIED STUDIES 
5601 Radiation Effects 


16825 (I\C—93/343) Conference on chemical evolution and 
the origin of life: Self-organization of the macromolecules of 
lite: Summaries. International Centre for Theoretical Physics, Tri- 
este (Italy). Oct 1993. 32p. (CONF-9310280-: Conference on 
chemical evolution and the origin of life: self-organization of the 
macromolecules of life, Trieste (Italy), 25-29 Oct 1993). Order 
Number DE94617840. Source: OSTI; NTIS (US Sales Only); INIS. 

The formation of biomolecules was a necessary step in the evo- 
lution of life on earth. This interdisciplinary conference emphasized 
the role of replication in processes of self-organization of biological 
macromolecules. The present document contains abstracts of the 
26 contributions to the conference on chemical evolution. The 
individual contributions have been indexed separately for the data- 
base. 


16826 (IC—93/343, pp. 9) In vitro intron splicing by T7 RNA 
polymerase of a polymerase chain reaction product containing 
the common bean (Phaseolus vulgaris) chloroplast trnL (UAA) 
gene and pseudogene. Carelse, O. (Zimbabwe Univ., Harare 
(Zimbabwe). Biochemistry Dept.); Mubumbila, M.V. International 
Centre for Theoretical Physics, Trieste (Italy). Oct 1993. (CONF- 
9310280—: Conference on chemical evolution and the origin of life: 
self-organization of the macromolecules of life, Trieste (Italy), 25-29 
Oct 1993). In Conference on chemical evolution and the origin of 
life: Sel-organization of the macromolecules of life: Summaries. 
32p. Order Number DE94617840. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Short communication. SPLICING; IN VITRO; INTRONS; RNA 
POLYMERASES; SPLICING; TRANSCRIPTION 


16827 (IC—93/343, pp. 25) A plausible route for the synthe- 
sis of bio-organic compounds in the primitive earth from 
mineral salts. An overview. Albarran, G. (Universidad Nacional 
Autonoma de Mexico, Mexico (Mexico). Inst. de Ciencias Nucle- 
ares); Ramos, S.; Negron Mendoza, A.; Collins, C.H. International 
Centre for Theoretical Physics, Trieste (Italy). Oct 1993. (CONF- 
9310280—: Conference on chemical evolution and the origin of life: 
self-organization of the macromolecules of life, Trieste (Italy), 25-29 
Oct 1993). In Conference on chemical evolution and the origin of 
lite: Self-organization of the macromolecules of life: Summaries. 
32p. Order Number DE94617840. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Short communication. 2 refs. CARBONATE ROCKS/chemical ra- 
diation effects; ORGANIC COMPOUNDS/biological evolution; 
CARBONATE MINERALS; IONIZING RADIATIONS 


16828 (IC—93/343, pp. 28-29) Role of information process- 
ing in the evolution of complex life forms. Tahir Shah, K. 
(International Centre for Theoretical Physics, Trieste (Italy)). Inter- 
national Centre for Theoretical Physics, Trieste (Italy). Oct 1993. 
(CONF-9310280—: Conference on chemical evoiution and the ori- 
gin of life: self-organization of the macromolecules of life, Trieste 
(Italy), 25-29 Oct 1993). In Conference on chemical evolution and 
the origin of life: Self-organization of the macromolecules of life: 
Summaries. 32p. Order Number DE94617840. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. NUCLEIC ACID REPLICATION/accuracy; 
BIOLOGICAL EVOLUTION; INTRONS; ACCURACY; TRANS- 
POSONS 


16829 (INFO-0427) Guidelines on hospital emergency 
plans for the management of minor radiation accidents. Atomic 
Energy Control Board, Ottawa, ON (Canada). Group of Medical 
Advisers; Atomic Energy Control Board, Ottawa, ON (Canada). 
Dec 1992. 60p. (In English, French). (GMA-03.). Order Number 
DE94619333. Source: OSTI; NTIS (US Sales Only); INIS. 

This document provides guidance on the organizational structure, 
personnel, facilities, equipment, supplies and treatment principles 
required for the initial care of injured persons who have been 
accidentally exposed to ionizing radiation and who may be contam- 
inated with radioisotopes. The first part of the document, directed 
at hospital administrators, provides guidance on the principles of 
planning and preparedness for handiing a radiation incident. The 
second part is directed at hospital emergency personnel responsi- 
ble for treating patients who may be contaminated with radioactive 
materials. Three types of victims are considered. The first has been 
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accidentally irradiated with X-rays or gamma rays over the entire 
body or in localized areas. There is no radioactive residue on or 
about the body. The second type of victim has known or suspected 
radioactive contamination within a wound, within the body or on the 
skin. A third type of victim believes he or she has been exposed 
and contaminated, but has not been. These guidelines apply in 
particular to smaller community hospitals. (L.L.) 27 refs., 3 figs. 


16830 (INFO-0440) Breast cancer incidence and mortality 
in the Canadian fluoroscopy study: The establishment of com- 
puterized record linkage facilities for the National Cancer 
Incidence Reporting System (1975-1983). Howe, G.R. Atomic 
Energy Control Board, Ottawa, ON (Canada). Mar 1993. 138p. 
Project no. 7.122.1. Order Number DE94622281. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This report describes the formation of the National Cancer Inci- 
dence Reporting System in a data base format suitable for 
computerized record linkage, and the linkage of the data from the 
Canadian study of cancer following multiple fluoroscopies to that 
database and to the Canadian National Mortality Data Base be- 
tween 1940 and 1987. A comprehensive statistical analysis of the 
breast cancer mortality data occurring among female members of 
the cohort between 1950 and 1987 with respect to exposure to 
low-LET radiation is reported, together with a parallel analysis of 
the breast cancer incidence data between 1975 and 1983. The 
Canadian fluoroscopy study is a cohort study of tuberculosis pa- 
tients first treated in Canadian institutions between 1930 and 1952. 
The present mortality analysis relates to the breast cancer mortality 
experience between 1950 and 1987. A total of 677 deaths from 
breast cancer was observed in this period. The most appropriate 
dose-response relationship appears to be a simple linear one. 
There is a strong modifying influence of age at first exposure; 
women first exposed past the age of 30 have little excess risk due 
to radiation exposure. The breast cancer incidence analysis is 
based upon 628 cases observed between 1975 and 1983. Again a 
simple linear model appears to provide an adequate fit to the data. 
There is a suggestion of time dependency under the additive 
model, but this is not statistically significant. The results from this 
latest analysis continue to be reassuring in terms of radiation risk 
from mammography. (L.L.) 15 refs., figs., tabs. 


16831 (INFO-0484) The management of workers occupa- 
tionally exposed to ionizing radiation. Atomic Energy Control 
Board, Ottawa, ON (Canada). Advisory Committee on Radiological 
Protection. Oct 1993. 59p. (ACRP-15.). Order Number 
DE94619328. Source: OSTI; NTIS (US Sales Only); INIS. 

in Canada, the regulation of radiation protection is a shared re- 
sponsibility between the federal body (the Atomic Energy Control 
Board) and the appropriate provincial body (usually the Department 
of Health, or Department of Labour). The AECB is responsible, for 
example, for regulating the development, application and use of 
nuclear energy and radioisotopes, and the provinces are responsi- 
ble for the regulation of all other forms of ionizing and non-ionizing 
radiations and for naturally-occurring radioactive material (NORM). 
Although there is consultation between the federal and provincial 
regulatory agencies, the division of jurisdictional authority has 
resulted in considerable differences in the approach towards imple- 
mentation radiation protection programs in Canada. This is 
especially true in the management of workers occupationally 
exposed to ionizing radiation. These differences have produced un- 
warranted discrepancies in operating procedures and practices in 
the allocation of resources and manpower, and in the requirements 
governing radiological training, personnel monitoring and medical 
surveillance. In light of the General Amendments to the AEC Regu- 
lations, the 1990 Recommendations of the ICRP, and the IAEA 
recommendations on safety culture, the ACRP has considered it 
timely to undertake a study to examine the feasibility of establish- 
ing a more coherent approach to harmonize radiation protection 
practices within Canada. This study comprised an examination of 
the regulatory approach used in several countries: a review of the 
nature of radiation safety programs in various types of licensed 
institutions and facilities in Canada; and a review of recommenda- 


tions of  internationally-recognized authorities in radiation 
protection. 





16832 (INIS-GB-584) Measurement protocols for perfor- 
mance testing of dosimetry services for external radiations. 
Health and Safety Executive, London (United Kingdom). Dec 1993. 
8p. Order Number DE94619346. Source: OSTI; NTIS (US Sales 
Only); INIS. 

In the U.K. Health and Safety Executive's "Requirements for the 
Approval of Dosimetry Services under the lonising Radiations Reg- 
ulations 1985”, it is stipulated that dosimetry services seeking 
approval must show that they have successfully completed a per- 
formance test. The services must arrange for the tests to be 
carried out on application and thereafter every 18 months, by a 
laboratory which has received accreditation from the National 
Measurement Accreditation Service (NAMAS) for the whole perfor- 
mance testing activity. The performance tests must be carried out 
to published protocols and the purpose here is to provide protocols 
for external, whole body film and TLD dosimetry services, and for 
skin and extremity dosimetry services. (Author). 


16833 (INIS-mf-13854, pp. 20-21) Influencing the redistribu- 
tion of 2°2Ti by using dialkoxy dithiophosphates. Kopecky, P. 
(Ustav Jaderneho Vyzkumu CSKAE, Rez (Czech Republic)); 
Kopecka, B.; Svihovcova, P.; Bakos, K. Jan 1993. (no.1) 43 (in 
Czech). (CONF-9209458-: 29. Nuclear Medicine Days, Olomouc 
(Czech Republic), 29 Sep - 1 oct 1992). In Nuclear medicine: 
Czech special bulletin. Order Number DE94622019. Source: 
OSTI; NTIS (US Sales Only); INIS. 

English translation available from Nuclear Information Center, 
156 16 Prague-Zbraslav, Czech Republic, at USD 10.- per type- 
written page. 

Short communication. _MYOCARDIUM/radiopharmaceuticals; 
RADIOPHARMACEUTICALS/tissue distribution; DYNAMIC FUNC- 
TION STUDIES; MYOCARDIUM; RADIOPHARMACEUTICALS; 
PHOSPHATES; RATS; SCINTISCANNING; THALLIUM CHLO- 
RIDES; THALLIUM 201 


16834 (INIS-mf-13854, pp. 26) 'FENP metabolism during 


in vivo imaging of progesterone receptors by means of PET. 


Studeny, M. (Komenskeho Univ., Bratislava (Slovakia). Lekarska 
Fakulta); Verhagen, A.; Waalburg, W. Jan 1993. (no.1) 43 (in Slo- 
vak). (CONF-9209458—-: 29. Nuclear Medicine Days, Olomouc 
(Czech Republic), 29 Sep - 1 oct 1992). In Nuclear medicine: 
Czech special bulletin. Order Number DE94622019. Source: 
OSTI; NTIS (US Sales Only); INIS. 

English translation available from Nuclear Information Center, 
156 16 Prague-Zbraslav, Czech Republic, at USD 10.- per type- 
written page. 

Short communication. POSITRON COMPUTED TOMOGRAPHY/ 
metabolism; BLOOD CELLS; FLUORINE 18; IN VIVO; 
METABOLITES; NEOPLASMS; METABOLISM; PROGESTERONE; 
RADIOPRARMACEUTICALS; RECEPTORS 


16835 (INIS-mf-14199, pp. 300-317) The system for moni- 
toring radioactivity emissions in gaseous effluents trom 
nuclear power plant. Winkelmann, |. (Bundesamt fuer Strahlen- 
schutz, Neuherberg (Germany). Inst. fuer Strahlenhygiene); 
Schweiger, M.; Gesewsky, P.; Vogl, K. Bundesministerium fuer 
Umwelt, Naturschutz und Reaktorsicherheit, Bonn (Germany); Bun- 
desgesundheitsamt, Berlin (Germany). Inst. fuer Wasser-, Boden- 
und Lufthygiene. 1991. 461p. (in German). (CONF-9010555—: Ex- 
perts meeting on environmental radioactivity monitoring: Technical 
and organisational means for an optimised measurement of ambi- 
ent radioactivity in the environment of nuclear facilities, Berlin 
(Germany), 24-26 Oct 1990). In Eighth experts meeting on environ- 
mental radioactivity monitoring: Technical and organisational 
means for an optimised measurement of ambient radioactivity in 
the environment of nuclear facilities: Proceedings. Order Number 
DE94761132. Source: OSTI; NTIS (US Sales Only); INIS. 

The tasks and goals of emission monitoring are explained. A 
short outline of the history of nuclear power plant exhaust air moni- 
toring in the framework of emission monitoring is given and is 
followed by a review of the current status of exhaust air monitoring 
under conditions of normal operation, explained with reference to 
the most important requirements of rule KTA 1503.1. An inspection 
measuring programme is discussed, which is to be carried out by 
an independent expert and is intended to guarantee a high mea- 
suring quality of emission monitoring of nuclear power plants on a 
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long-term basis. In addition, the lecture reports on current investi- 
gations about sampling of radioactive materials in the exhaust 
stack of nuclear power plants. (orig.) 


16836 (INIS-mf-14199, pp. 318-329) Rapid, simultaneous 
measurement of Sr-89 and Sr-90 in fresh milk by means of liq- 
uid scintillation spectrometry. Tait, D. (inst. fuer Chemie und 
Physik, Bundesanstalt fuer Milchforschung, Kiel (Germany)); 
Wiechen, A. Bundesministerium fuer Umwelt, Naturschutz und 
Reaktorsicherheit, Bonn (Germany); Bundesgesundheitsamt, Berlin 
(Germany). Inst. fuer Wasser-, Boden- und Lufthygiene. 1991. 
461p. (In German). (CONF-9010555—: Experts meeting on environ- 
mental radioactivity monitoring: Technical and organisational 
means for an optimised measurement of ambient radioactivity in 
the environment of nuclear facilities, Berlin (Germany), 24-26 Oct 
1990). In Eighth experts meeting on environmental radioactivity 
monitoring: Technical and organisational means for an optimised 
measurement of ambient radioactivity in the environment of nuclear 
facilities: Proceedings. Order Number DE94761132. Source: 
OSTI; NTIS (US Sales Only); INIS. 

After a nuclear accident there is urgent need for fast and reliable 
methods which allow prompt measurement of beta radiation in 
fresh food, e.g. in milk. The problems which were linked up to now 
with Sr detection and analysis are known. Above all the consider- 
able time requirement was a disadvantage. The lecture explains 
new developments in this area. (orig./DG) 


16837 (INIS-mf—14199, pp. 330-338) Measurement of radon 
and radon decay products. Ulimann, W. (Bundesamt fuer 
Strahienschutz, Berlin (Germany). Fachbereich Strahlenschutz); 
Feddersen, C. Bundesministerium fuer Umwelt, Naturschutz und 
Reaktorsicherheit, Bonn (Germany); Bundesgesundheitsamt, Berlin 
(Germany). Inst. fuer Wasser-, Boden- und Lufthygiene. 1991. 
461p. (In German). (CONF-9010555—: Experts meeting on environ- 
mental radioactivity monitoring: Technical and organisational 
means for an optimised measurement of ambient radioactivity in 
the environment of nuclear facilities, Berlin (Germany), 24-26 Oct 
1990). In Eighth experts meeting on environmental radioactivity 
monitoring: Technical and organisational means for an optimised 
measurement of ambient radioactivity in the environment of nuclear 
facilities: Proceedings. Order Number DE94761132. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In accordance with the practical requirements, the instruments 
available at the Bundesamt fuer Strahlenschutz for measuring 
radon and the short-lived radon decay products, as well as the re- 
quired calibration equipment are to be improved and completed. 
Furthermore, modern methods of personnel dosimetry are to be in- 
troduced for monitoring the working population in the mining 
industry and in similar activities. Important aspects are also the de- 
velopment of efficient methods for the detection of radon sources, 
in particular in buildings, as well as the measuring of the equilib- 
rium factor, in particular in open air. In addition, the influence of 
meteorological factors on the measured values is to be determined 
in relation to the specific tasks. (orig./DG) 


16838 (INIS-mf—14199, pp. 339-346) Efficiency and limits of 
current aerosol measuring techniques for immission monitor- 
ing. Frenzel, E. (FAG Kugelfischer Georg Schaefer KGaA, 
Erlangen (Germany)); Sartorius, H.; Weiss, W.; Groen, G.C.H.; 
Keverling Buismann, A.S. Bundesministerium fuer Umwelt, 
Naturschutz und Reaktorsicherheit, Bonn (Germany); Bundesge- 
sundheitsamt, Berlin (Germany). Inst. fuer Wasser-, Boden- und 
Lufthygiene. 1991. 461p. (In German). (CONF-9010555—: Experts 
meeting on environmental radioactivity monitoring: Technical and 
organisational means for an optimised measurement of ambient ra- 
dioactivity in the environment of nuclear facilities, Berlin (Germany), 
24-26 Oct 1990). In Eighth experts meeting on environmental ra- 
dioactivity monitoring: Technical and organisational means for an 
optimised measurement of ambient radioactivity in the environment 
of nuclear facilities: Proceedings. Order Number DE94761132. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A beta aerosol monitor is explained. The method of the alpha/ 
beta ratio measurement which has been developed already in the 
1950s could be applied for automatic measurements as late as in 
the mid-80s, since only then were the detectors and the suitable 
microprocessors available. With a prototype of such a monitor it 
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was possible for example to measure the curve of the aerosol- 
borne activity concentration at Erlangen in 1986 after the reactor 
accident at Chernobyl. The detection limit of this measuring tech- 
nique was then approx. 3 to 4 Bq/m®. This measuring technique 
was considerably improved in the meantime in cooperation with the 
IAR at Freiburg (measuring station on the Schauinsland mountain). 
(orig./DG) 


16839 (INIS-mf-14199, pp. 355-362) The IRMA concept (in- 
tegral Radiological Multidetector Array): a new generation of 
maintenance-free, compact measuring stations for environ- 
mental monitoring. Genrich, V. (Genitron Instruments, Frankfurt 
am Main (Germany)). Bundesministerium fuer Umwelt, Naturschutz 
und Reaktorsicherheit, Bonn (Germany); Bundesgesundheitsamt, 
Berlin (Germany). Inst. fuer Wasser-, Boden- und Lufthygiene. 
1991. 461p. (In German). (CONF-9010555—-: Experts meeting 
on environmental radioactivity monitoring: Technical and 
organisational means for an optimised measurement of ambient ra- 
dioactivity in the environment of nuclear facilities, Berlin (Germany), 
24-26 Oct 1990). In Eighth experts meeting on environmental ra- 
dioactivity monitoring: Technical and organisational means for an 
optimised measurement of ambient radioactivity in the environment 
of nuciaar facilities: Proceedings. Order Number DE94761132. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In the IRMA design concept, detectors, linear amplifiers, modern 
computer engineering and complex software algorithms are build- 
ing an integral unit. Special emphasis was placed on the objective 
to design the IRMA system such that it forms a unit easy to be 
maintained in spite of its complexity. One major characteristic fea- 
ture of the system is that the front end computer automatically 
offers the system operator a convenient ’system-generated diagno- 
sis’ in the case of an error. (orig./DG) 


16840 (INIS-mf-14199, pp. 378-388) Results of waste water 
monitoring discharged by nuclear power plant in the Federal 
Republic of Germany. Ruehle, H. (Bundesgesundheitsamt, Berlin 
(Germany). Inst. fuer Wasser-, Boden- und Lufthygiene); Fusban, 
H.U.; Gans, |. Bundesministerium fuer Umwelt, Naturschutz und 
Reaktorsicherheit, Bonn (Germany); Bundesgesundheitsamt, Berlin 
(Germany). Inst. fuer Wasser-, Boden- und Lufthygiene. 1991. 
461p. (In German). (CONF-9010555—: Experts meeting on environ- 
mental radioactivity monitoring: Technical and organisational 
means for an optimised measurement of ambient radioactivity in 
the environment of nuclear facilities, Berlin (Germany), 24-26 Oct 
1990). In Eighth experts meeting on environmental radioactivity 
monitoring: Technical and organisational means for an optimised 
measurement of ambient radioactivity in the environment of nuclear 
facilities: Proceedings. Order Number DE94761132. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The paper explains the measures which are to be carried out by 
the operator according to KTA rule 1504, in order to guarantee the 
required monitoring of radioactivity in the liquid effluents of nuclear 
power plant. The content of gamma sources in wastewater must 
be measured in specimens accumulated over a week's time, 
strontium-89 and strontium-90 is measured in monthly specimens, 
and tritium as well as the entire alpha activity are measured in the 
specimens covering a quarterly period. All measurements must be 
done within given periods of time and in compliance with specific 
detection limits. (orig.) 


16841 


(INIS-mf—14199, pp. 406-413) Study on the radiologi- 
cal situation in the southern regions of the former GDR. 
Roehnsch, W. Bundesministerium fuer Umwelt, Naturschutz und 
Reaktorsicherheit, Bonn (Germany); Bundesgesundheitsamt, Berlin 
(Germany). Inst. fuer Wasser-, Boden- und Lufthygiene. 1991. 
461p. (in German). (CONF-9010555—: Experts meeting on environ- 


mental radioactivity monitoring: Technical and organisational 
means for an optimised measurement of ambient radioactivity in 
the environment of nuclear facilities, Berlin (Germany), 24-26 Oct 
1990). In Eighth experts meeting on environmental radioactivity 
monitoring: Technical and organisational means for an optimised 
measurement of ambient radioactivity in the environment of nuclear 
facilities: Proceedings. Order Number DE94761132. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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Uranium mining in the southern regions of the former GDR 
strongly influenced the infrastructure, working environment and liv- 
ing environment of the inhabitants. The total area in which uranium 
mining activities were carried out is to be rated today as ’an area 
of suspected hazardous radiological conditions’ and covers about 
1000 to 1200 km. Special problems arise from the mining activities 
in densely populated areas and in areas of intensive economic ex- 
ploitation. These operating areas cover approx. 23 km. Several 
hundred thousands of persons have been working in the mines 
over the entire period of uranium mining in the area. There are 
many dumps which were used in the meantime as building sites or 
as a source of building material and which nowadays are hardly to 
identify as areas of long-standing pollution, or as polluted material. 
Fractions of this material containing uranium ore which formerly 
were dumped thoughtlessly, today are subsurface radiation 
sources and frequently are the cause of very high radon concen- 
trations in buildings. (orig/DG) 


16842 (INIS-RU-375, pp. 46-52) Investigation of cosmic ra- 
diation doses behind shielding on the KOSMOS-1887 
biosatellite outward surface. Akatov, Yu.A.; Arkhangel’skij, V.V.; 
Dudkin, V.E.; Karpov, O.|.; Potapov, Yu.V.; Benton, Yu. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehnergjj. 
1990. 246p. (In Russian). (CONF-9009550—: 5. All-Union scientific 
conference on ionizing radiation protection of nuclear-technical in- 
stallations, Protvino (Russian Federation), 19-21 Sep 1990). In 5th 
All-Union conference on ionizing radiation protection of nuclear- 
technical installation. Order Number DE94623502. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Results of a joint Soviet-American dosimetric K-6-25 experiment, 
conducted on the Kosmos-1887 biosatellite are presented. 3 refs. 


16843 (INIS-RU-375, pp. 53-57) Calculation of galactic radi- 
ation doses behind shield for long-duration flights. Dudkin, 
V.E.; Kovalev, E.E.; Nefedov, N.A.; Potapov, Yu.V.; Bogdanov, 
S.D. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov (Russian Federation). inst. Fiziki Vysokikh Ehn- 
ergij. 1990. 246p. (In Russian). (CONF-9009550—: 5. All-Union 
scientific conference on ionizing radiation protection of nuclear- 
technical installations, Protvino (Russian Federation), 19-21 Sep 
1990). In 5th All-Union conference on ionizing radiation protection 
of nuclear-technical installation. Order Number DE94623502. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Methods for calculating the rate of absorbed and equivalent 
doses of galactic cosmic radiation (GCR) behind the shield are 
considered. 14 refs. 


16844 (INIS-RU-375, pp. 58-63) Calculation techniques of 
radiation risk in cosmic flight. Kolomenskij, A.V.; Kuznetsov, 
V.G.; Sakovich, V.A.; Khortsev, A.V. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (Russian Feder- 
ation). Inst. Fiziki Vysokikh Ehnergij. 1990. 246p. (In Russian). 
(CONF-9009550-: 5. All-Union scientific conference on ionizing 
radiation protection of nuclear-technical installations, Protvino (Rus- 
sian Federation), 19-21 Sep 1990). In 5th All-Union conference on 
ionizing radiation protection of nuclear-technical installation. Order 
Number DE94623502. Source: OSTI; NTIS (US Sales Only); INIS. 

Methods for calculating the radiation risk in a long-term cosmic 
flight are considered. 7 refs. 


16845 (INIS-RU-375, pp. 70-75) Estimations of radiation 
protection mass during a manned flight to Mars. Dudkin, V.E.; 
Kovalev, E.E.; Kolomenskij, A.V.; Kuznetsov, V.G.; Sakovich, V.A.; 
Khortsev, A.V. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Serpukhov (Russian Federation). Inst. Fiziki 
Vysokikh Ehnergij. 1990. 246p. (In Russian). (CONF-9009550-: 5. 
All-Union scientific conference on ionizing radiation protection of 
nuclear-technical installations, Protvino (Russian Federation), 19-21 
Sep 1990). In 5th All-Union conference on ionizing radiation protec- 
tion of nuclear-technical installation. Order Number DE94623502. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Methods for estimating the mass and thickness of the radiation 


protection for the crew under a long-term floght to Mars are pro- 
posed. 15 refs. 





16846 (INIS-RU-375, pp. 139-147) Calculation of equipment 
dose and quality coefficients of electron-photon radiation. 
Lappa, A.V.;  Vasil'ev, O.N. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (Russian Feder- 
ation). Inst. Fiziki Vysokikh Ehnergij. 1990. 246p. (in Russian). 
(CONF-9009550-: 5. All-Union scientific conference on ionizing 
radiation protection of nuclear-technical installations, Protvino (Rus- 
sian Federation), 19-21 Sep 1990). In 5th All-Union conference on 
ionizing radiation protection of nuclear-technical installation. Order 
Number DE94623502. Source: OSTI; NTIS (US Sales Only); INIS. 

Methods for calculating the dose equivalent and quality factors of 
electron-photon radiation are proposed within the framework of the 
generalized microdosimetric approach. It is shown that the active 
radiation spectra can be considered as the radiation effect criterion 
searched. 14 refs. 


16847 (KEK-PROC—93-15) Proceedings of the third EGS4 
users’ meeting in Japan. Hirayama, Hideo; Namito, Yoshihito; 
Ban, Syuichi (eds.). National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Dec 1993. 134p. (in Japanese). (CONF- 
9307170-: 3. EGS4 users’ meeting in Japan, Tsukuba (Japan), 
26-28 Jul 1993). Order Number DE94753220. Source: OSTI; 
NTIS; INIS. 

This issue is the collection of the papers presented at the title 
meeting. The 13 of the presented papers are indexed individually. 
(J.P.N.). 


16848 (KIYal-93-8) On scientific basis of up-to-date 
methodical approach to radiation-hygienic estimation of pro- 
fessional irradiation. Blokhina, E.V. AN Ukrainskoj SSR, Kiev 
(Ukraine). Inst. Yadernykh Issledovanij. 1993. 18p. (in Russian). 
Order Number DE94622316. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Based on the results of medico-biological investigations the con- 
clusion is made about the influence of professional radiation effect 
on human health in doses at the level of permissible limits. The ne- 


cessity of new approaches to the radiation safety is validated at 
the conditions of situation turned out after the Chernoby! accident. 
It was shown that the radiation-hygienic estimation of professional 
irradiation should be oriented first of all to the exposure of early 
bioeffects. The analysis of the most sensitive tests is made that 
may be used in radiobiological investigations and during the medi- 
cal staff examination. (author). 60 refs. 


16849 (KlYal-93-17) The restoration of integral exposed 
doses of people living at the defecting territories of the Cher- 
nobyl NPP zone in the post-accidental period. Koval’, G.N.; 
Svarichevskaya, E.V.; Bugaj, A.A.; Drozd, |.P.; Svyatun, O.V. AN 
Ukrainskoj SSR, Kiev (Ukraine). Inst. Yadernykh Issledovanij. 1993. 
32p. (In Russian). Order Number DE94622282. Source: OSTI; 
NTIS (US Sales Only); INIS. 

There is restoration of integral exposed dose at the control 
points of the influence zone Chernobyl atomic station (Narodichi, 
village Hristinovka of Narodichi region of Zhitomir district) west 
after explosion trace in 1986 y. The different calculation and exper- 
imental methods are used, there is comparison of results. (author). 
19 refs., 10 tab., 3 figs. 


16850 (KIYal-93-18) The radionuclide migration at the 
trophic chain ‘bottom deposits - fish -man’. Gurvich, V.V.; Ko- 
val’, G.N.; Mashina, V.P.; Svyatun, O.V.; Svarichevskaya, E.V. AN 
Ukrainskoj SSR, Kiev (Ukraine). Inst. Yadernykh Issledovanij. 1993. 
19p. (In Russian). Order Number DE94622321. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The data of radionuclides migration in the components of water 
eco-systems 10- and 30-km zone of influence ChAES on the chain 
‘bottom deposits - bentic organisms - fish - man’ are presented. 
The data can be used for radiation hazards forecasting of the 
Ukraine water eco-system. (author). 7 refs., 7 tab., 4 figs. 


16851 (KIYal-93-19) The methods of the determination of 
irradiations doses at base of spectrometric and radiometric 
data. Belyavenko, V.S.; Bondar'kov, M.D.; 
Zheltonozhskij, V.A.; Sotnikov, A.A. AN Ukrainskoj SSR, Kiev 


Vishnevskij, 1.N.; 
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(Ukraine). Inst. Yadernykh Issledovanij. 1993. 7p. (in Russian). Or- 
der Number DE94622315. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The individual doses of irradiation for inhabitants of Tchernigov 
region have been calculated at the basis of single chamber model 
with using or radiometric and spectrometric data. The comparison 
with data of whole body counter have been done. (author). 9 refs., 
2 tab. 


16852 (KURRI-TR-380) The records of radiation control di- 
vision, no. 28 (1992). Ikushima, Takaji (ed.) (and others); 
Iwamoto, Satoshi; Okamoto, Ken-ichi. Kyoto Univ., Kumatori, 
Osaka (Japan). Research Reactor Inst. Aug 1993. 57p. (in Japan- 
ese). Order Number DE94753224. Source: OSTI; NTIS; INIS. 

The Radiation Control Division consists of three sections: Indoor 
Radiation Control. Field Radiation Monitoring and Personnel Moni- 
toring Sections. Seventeen members, including research scientists 
and technicians, are organized for the safety-oriented operation of 
the research reactor and the safety-management of the laboratory 
works in the hot area. The present report summarizes the safety 
management carried out by these three sections during April 1992- 
March 1993. (J.P.N.). 


16853 (LA-12747-MS) A comparison of radiological risk 
assessment models: Risk assessment models used by the 
BEIR V Committee, UNSCEAR, ICRP, and EPA (for NESHAP). 
Wahl, L.E. Los Alamos National Lab., NM (United States). 
Mar 1994. 57p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Oraer Number 
DE94009792. Source: OSTI; NTIS; INIS; GPO Dep. 

Radiological risk assessments and resulting risk estimates have 
been developed by numerous national and international organiza- 
tions, including the National Research Council's fifth Committee on 
the Biological Effects of lonizing Radiations (BEIR V), the United 
Nations Scientific Committee on the Effects of Atomic Radiation 
(UNSCEAR), and the International Commission on Radiological 
Protection (ICRP). A fourth organization, the Environmental Protec- 
tion Agency (EPA), has also performed a risk assessment as a 
basis for the National Emission Standards for Hazardous Air Pollu- 
tants (NESHAP). This paper compares the EPA’s model of risk 
assessment with the models used by the BEIR V Committee, UN- 
SCEAR, and ICRP. Comparison is made of the values chosen by 
each organization for several model parameters: populations used 
in studies and population transfer coefficients, dose-response 
curves and dose-rate effects, risk projection methods, and risk esti- 
mates. This comparison suggests that the EPA has based its risk 
assessment on outdated information and that the organization 
should consider adopting the method used by the BEIR V Commit- 
tee, UNSCEAR, or ICRP. 


16854 (LUNBDS-NBFB-—1026-1-73-1993) Physical, biochem- 
ical and physiological effects of ultraviolet radiation on 
Brassica napus and Phaseolus vulgaris. Cen Yan-Ping. Lund 
Univ. (Sweden). Dept. of Plant Physiology. 1993. 39p. Order Num- 
ber DE94620693. Source: OSTI; NTIS; INIS. 

In order to follow some of the changes induced by ultraviolet-B 
(UV-B, 280-320 nm) radiation in Phaseolus vulgaris and Brassica 
napus, experiments were designed to localize sites of changes in 
leaves and to correlate some of the physiological and biochemical 
changes with penetration of UV-B radiation. B.napus was exposed 
to 8.9 kJ m-? day—" biologically effective UV-B radiation (UV-Bge). 
The penetration of UV-B radiation into the leaf was followed using 
a quartz fibre optic microprobe. Monochromatic radiation at 310 nm 
was decreased by ca 50 and 34% in the adaxial and abaxial epi- 
dermis, respectively, in plants not exposed to UV-B, whereas the 
radiation was decreased by ca 70 and 42%, respectively, in the 
same region in UV-treated plants. Polychromatic radiation showed 
a wavelength dependent change mainly for the collimated radia- 
tion. The results correlated with the distribution of phenolic 
compounds analysed from 40 um paradermal leaf sections. The 
first adaxial section (40m) contained 35% of the whole leaf sam- 
ple flavonoid glycosides in control plants, and 66% in UV-treated 
plants. Hydroxycinnamic acid derivatives increased by 26% in UV- 
treated plants relative to controls. The ratio of quercetin to 
kaempferol derivatives increased from 0.11 in controls to 0.91 in 
leaves of UV-treated plants. The leaf epidermis protected the inner 
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leaf tissue where most of the photosynthetic apparatus is located. 
P. vulgaris was subjected to 6.17 kJ m~*® day~' UV-Bge with dif- 
ferent levels of visible light. The largest UV-induced changes in 
photosynthesis, chlorophyll, carotenoids, UV-screening pigments, 
and surface leaf reflectance occurred under growth conditions of 
low levels of visible light together with UV radiation. 


16855 (NE-HP/HSD—002) Report detailing personal radia- 
tion dose statistics resulting from operations of Nuclear 
Electric during 1991. Mullarkey, D.T.; Bennett, D.J.; Varcoe, I.H.; 
Turp, N. Nuclear Electric plc, Barnwood (United Kingdom). Aug 
1993. 45p. Order Number DE94620890. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This report provides details of doses received by all Nuclear 
Electric employees and contractors whose work involved exposure 
to ionising radiations at Nuclear Electric sites during the calendar 
year 1991. Details of collective doses for previous years for the nu- 
clear licensed sites are also included. For all sites the total annual 
whole body dose equivalent for 1991 is 9.53 Sv. (Author). 


16856 (NIRS-M-86) Induction of radiation resistance: Bio- 
logical and chemical means for radioprotection. Shikita, Mikio; 
Yamada, Takeshi (eds.). National Inst. of Radiological Sciences, 
Chiba (Japan). May 1992. 240p. (In Japanese). (CONF-9112180-: 
23. NIRS symposium, Chiba (Japan), 5-6 Dec 1991). Order Num- 
ber DE94753219. Source: OSTI; NTIS; INIS. 

This issue is the collection of the papers presented at the 23th 
NIRS symposium on induction of radiation resistance. The 19 of 
the presented papers are indexed individually. (J.P.N.). 


16857 (ORNLV/ER-219) Decontamination Project for Cell G 
of the Metal Recovery Facility at Oak Ridge National Labora- 
tory, Oak Ridge, Tennessee. Mandry, G.J. (Oak Ridge National 
Lab., TN (United States)); Grisham, R.W. Oak Ridge National Lab., 
TN (United States); Allied Technology Group, Inc., Fremont, CA 
(United States). Feb 1994. 80p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DE94009501. Source: OSTI; NTIS; INIS; GPO Dep. 

The goal of the decontamination effort in Cell G at the Metal Re- 
covery Facility, Building 3505, located at the Oak Ridge National 
Laboratory, was two-fold: to determine the effectiveness of the dry 
decontamination technique employed and to provide data required 
to assess whether additional decontamination using this method 
would be beneficial in the eventual decommissioning of the facility. 
Allied Technology Group (ATG) was contracted to remove a portion 
of the concrete surface in Cell G by a technique known as scab- 
bling. Some metallic cell components were also scabbled to remove 
paint and other surface debris. Generally, the scabbling operation 
was a success. Levels of contamination were greatly reduced. The 
depth of contaminant penetration into the concrete surfaces of 
certain areas was much greater than had been anticipated, neces- 
sitating the removal of additional concrete and extending ATG's 
period of performance. Scabbling and other related techniques will 
be extremely useful in the decontamination and decommissioning 
of other nuclear facilities with similar radiological profiles. 


16858 (PCCF-RI-93-08, pp. 55-57) The biological action of 
heavy charged particles. Kraft, G. (Gesellschaft fuer Schwerio- 
nenforschung mbH, Darmstadt (Germany)). Clermont-Ferrand-2 
Univ., 63 - Aubiere (France). Lab. de Physique Corpusculaire. 
1993. (CONF-9210102-: Workshop on biological applications of 
relativistic nuclei, Clermont-Ferrand (France), 14-16 Oct 1992). In 
Proceedings of biological applications of relativistic nuclei. 100p. 


Order Number DE94617841. Source: OSTI; NTIS (US Sales Only); 
INIS. 


The biological action of heavy ion differs from sparsely ionizing 
radiation and is determined by its inhomogeneous dose distribu- 


tion. ‘This inhomogeneous dose distribution produces a 
characteristic pattern of radiation response which is determined by 
the physical distribution and by the nature of the biological object. 
In contrast to sparsely ionizing radiation, particles produce a high 
amount of correlated damage in the areas of elevated ionisation 
density in the track. (R.P.) 3 refs.; 1 fig. 


16859 (PNL-9000-Pt.1) Pacific Northwest Laboratory an- 
nual report for 1993 to the DOE Office of Energy Research: 
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Part 1: Biomedical Sciences. Lumetta, C.C. (ed.); Park, J.F. Pa- 
cific Northwest Lab., Richland, WA (United States). Mar 1994. 
140p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO6-76RL01830. Order Number DE94009845. 
Source: OSTI; NTIS; GPO Dep. 

This report summarizes FY 1993 progress in biological and gen- 
eral life sciences research programs conducted for the Department 
of Energy’s Office of Health and Environmental REsearch (OHER) 
at Pacific Northwest Laboratory (PNL). This research provides 
knowledge of fundamental principles necessary to identify, under- 
stand, and anticipate the long-term health consequences of 
exposure to energy-related radiation and chemicals. The Biological 
Research section contains reports of studies using laboratory ani- 
mals, in vitro cell systems, and molecular biological systems. This 
research includes studies of the impact of radiation, radionuclides, 
and chemicals on biological responses at all levels of biological or- 
ganization. The General Life Sciences Research section reports 
research conducted for the OHER human genome program. 


16860 (PNL-9431) Cover sheet for a Hanford historical 
document released for public availability. Traub, R.J. Pacific 
Northwest Lab., Richland, WA (United States). 15 Mar 1994. 26p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE94009759. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In order to evaluate the radiation recordkeeping practices at 
DOE facilities, a questionnaire was sent to DOE and DOE contrac- 
tor facilities which requested information concerning the record 
keeping systems. The questionnaire was sent to the DOE/DOE 
contractor facilities via DOE/HQ and the respective field offices. 
The questionnaire stipulated that at multiple contractor sites, only 
those facilities who kept the records should respond to the ques- 
tionnaire; however, those responding should indicate the facilities 
for which they maintained records. 


16861 (PNWD-—1980-14-HEDR) Hanford Environmental 
Dose Reconstruction Project: Quarterly report, December 
1993-February 1994. Cannon, S.D. (comp.). Pacific Northwest 
Lab., Richland, WA (United States). [1994]. 67p. Sponsored by De- 
partment of Health and Human Services, Washington, DC (United 
States). Order Number DE94009072. Source: OSTI; NTIS. 

The objective of the Hanford Environmental Dose Reconstruction 
(HEDR) Project is to estimate the radiation doses that individuals 
and populations could have received from nuclear operations at 
Hanford since 1944. The project is divided into the following techni- 
cal tasks. These tasks correspond to the path radio-nuclides 
followed from release to impact on humans(dose estimates): 
source terms; environmental transport; environmental monitoring 
data; demography, food consumption, agriculture; environmental 
pathways; and dose estimates. 


16862 (PNWD-2226-HEDR) A guide to environmental 
monitoring data, 1945-1972: Hanford Environmental Dose Re- 
construction Project. Thiede, M.E.; Bates, D.J.; Mart, E.I.; Hanf, 
R.W. Pacific Northwest Lab., Richland, WA (United States). Mar 
1994. 81p. Sponsored by Department of Health and Human 
Services, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE94008731. Source: OSTI; NTIS; 
GPO Dep. 

This report is a guide to the work accomplished by the Environ- 
mental Monitoring Data Task, which is one of the tasks in the 
Hanford Environmental Dose Reconstruction (HEDR) Project. The 
objective of the Environmental Monitoring Data Task was to re- 
cover, evaluate, process, and/or reconstruct the environmental 
monitoring data for the period 1945-1972. The period of time for 
which environmental monitoring data were sought was determined 
by the start-up and shut-down dates of the Hanford facilities that 
emitted the majority of radionuclides to the two major pathways: air 
and the Columbia River. Radionuclide emissions to the air were 
mainly the result of the operation of the chemical separations 
plants from 1944-1972 (Heeb 1994). Radionuclide emissions to 
the Columbia River were mainly the result of the operation of the 
single-pass production reactors from 1944-1971 (Heeb and Bates 
1994). Therefore, the historical environmental monitoring data 
sought were for the period 1945-1972. Within the period of 1945— 
1972, specific periods of interest to the HEDR Project vary 





depending on the pathway. For example, 1945-1951 was the peak 
period for radionuclide emissions to the air and hence vegetation 
uptake of radionuclides, while 1956-1965 was the peak period for 
radionuclide emissions to the Columbia River and hence fish up- 
take of radionuclides. However, adequate historical data were not 
always available for the periods of interest. In the case of vegeta- 
tion measurements, conversion and correction factors had to be 
developed to convert the historical measurements to modern stan- 
dard measurements. Table S.1 lists the reports that explain these 
conversion and correction factors. In the case of Columbia River 
fish and waterfowl, bioconcentration factors were developed for use 
in any year where the river pathway data are insufficient. 


16863 (PS}93-08) Results of measurements of the ra- 
dioactivity in the Ukraine from 1991/1992. Boschung, M. (Paul 
Scherrer Inst. (PSI), Villigen (Switzerland)); Wernli, C. Paul Scher- 
rer Inst. (PSi), Villigen (Switzerland). Dec 1993. 51p. (In German). 
Order Number DE94622378. Source: OSTI; NTIS; INIS. 

Under guidance of the Swiss Disaster Relief Unit and the Radia- 
tion Metrology Section of the Paul Scherrer Institute about 8000 
whole body and 1400 foodstuff measurements were performed in 
the Ukrainian district of Polesskoje, 50 km west of Chernobyl, dur- 
ing the years 1991 and 1992 for 3 months. The objective of this 
humanitarian aid project was to reduce fear of the rattled popula- 
tion by improving the dosimetric support and by informing directly 
the concerned population about radiation levels. The investigated 
population was not chosen by scientific criteria and is therefore not 
representative for the demographic structure of the Ukraine. The 
results of the measurements show that over 50% of the examined 
persons have whole body activities below the limit of detection (1 
kBaq). In 1% of all cases whole body activities above 50 kBq were 
measured. Also over 50% of the investigated foodstuffs had activity 
concentrations below the limit of detection (50 Ba/l). Single activity 
concentrations however did exceed the Ukrainian limits. It was con- 
firmed, that mainly products of the wood (berries, mushrooms, wild 


animals) contain the highest Cs contamination. (author) 14 figs., 
tabs. 


16864 (STUK/ST-GUIDE-1.5) Maximum values and classifi- 
cations of radionuclides. Finnish Centre for Radiation and 
Nuclear Safety (STUK), Helsinki (Finland). 1993. 46p. Translation of 
the original text in Finnish which is published under the same guide 
number. Order Number DE94622366. Source: OSTI; NTIS; INIS. 

The guide is valid from 1 March 1992 and will remain in force 
until further notice. 

The primary means of controlling the use of radiation are safety 
license procedure and the monitoring of radiation exposure and 
working conditions at places of radiation use. In Section 17 of the 
Finnish Radiation Act (592/91) certain operations are exempted 
from the safety license. The exemption limits for the licensing of ra- 
dioactive materials, the radiotoxicity classification of radionuclides 
related to such exemption limits, the annual limits on intake of ra- 
dionuclides to be followed when monitoring internal radiation dose, 
as well as concentration limits in the breathing air are specified in 
the guide. Also the surface contamination limits which must be fol- 
lowed when monitoring working conditions at places of radiation 
use are presented. (4 refs., 6 tabs.). 


16865 (STUK/ST-GUIDE-1.6) Monitoring of radiation expo- 
sure and registration of doses. Finnish Centre for Radiation and 
Nuclear Safety (STUK), Helsinki (Finland). 1993. 16p. Translation of 
the original text in Finnish which is published under the same guide 
number. Order Number DE94622379. Source: OSTI; NTIS; INIS. 

The guide is valid from 1 February 1993 and will remain in force 
until further notice. It replaces the SS guide 5.5 issued on 7 
September 1989. 

The Section 32 of the Finnish Radiation Act (592/91) defines the 
requirements to be applied to the monitoring of the radiation expo- 
sure and working conditions in Finland. The concepts relevant to 
the monitoring and guidelines for determining the necessity of the 
monitoring as well as its organizing are given in the guide. Instruc- 
tions for reporting doses to the Dose Register of the Finnish 
Centre for Radiation and Nuclear Safety (STUK) are given, also 
procedures for situations leading to exceptional exposures are de- 
scribed. (9 refs.). 
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16866 (UCRL-JC—116486) Uncertainty versus variability in 
Monte Carlo simulations of human exposure through food 
pathways. McKone, T.E. Lawrence Livermore National Lab., CA 
(United States). Jan 1994. 16p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-940632-6: 87. annual meeting and exhibition of the Air 
and Waste Management Association, Cincinnati, OH (United 
States), 19-24 Jun 1994). Order Number DE94009383. Source: 
OSTI; NTIS; INIS; GPO Dep. 

An important issue in both the risk characterization and subse- 
quent risk management of contaminated soil is how precisely we 
can characterize the distribution among individuals of potential 
doses associated with chemical contaminants in soil and whether 
this level of precision favors the use of population distributions of 
exposure over the use of single scenario representations. For 
lipophilic contaminants, such as dioxins, furans, polychlorinated 
biphenvis, pesticides, and for metals such as lead and mercury, 
exposures through food have been demonstrated to be dominant 
contributors to total dose within non-occupationally exposed popu- 
lations. However, overall uncertainties in estimating potential doses 
through food chains are much larger than uncertainties associated 
with other exposure pathways. A general model is described here 
for estimating the ratio of potential dose to contaminant concentra- 
tion in soil for homegrown foods contaminated by lipophilic, 
nonionic organic chemicals. This model includes parameters de- 
scribing homegrown food consumption rates, exposure duration, 
biotransfer factors, and partition factors. For the parameters 
needed in this model, the mean and variance are often the only 
moments of the parameter distribution available. Parameters are 
divided into three categories, uncertain parameters, variable pa- 
rameters, and mixed uncertain/variable parameters. Using soils 
contaminated by hexachlorbenzene (HCB) and benzo(a)pyrene 
(BaP) as cases studies, a stepwise Monte Carlo analysis is used 
to develop a histogram that apportions variance in the outcome 
(ratio of potential dose by food pathways to soil concentration) to 
variance in each of the three input categories. The results repre- 
sent potential doses in households consuming homegrown foods. 


16867 (UCRL-JC—1 16863) Laser-based blood cell measure- 
ments for the biological reconstruction of ionizing radiation 
doses using a novel technique for cytometry/biochemical re- 
action analysis. Pleshanov, P.G. (Institute of Biologially Active 
Substance, Moscow (Russia Federation)); Langlois, R.G.; Azarov, 
L.A.; Budayev, D.A.; Ossipenkov, A.L.; Shamayev, D.M. Lawrence 
Livermore National Lab., CA (United States). Jan 1994. 14p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (CONF-940142-28: OE/LASE '94: conference 
on optics, electro-optics, and laser applications in science and en- 
gineering, Los Angeles, CA (United States), 22-29 Jan 1994). 
Order Number DE94008285. Source: OSTI; NTIS; GPO Dep. 

A novel biodosimetry method based on the red blood cells analy- 
sis by means of laser flow cytometry and a specially designed 
monoclonal antibodies is used for reconstructing ionizing radiation 
doses for Chernobyl Accident victims. In addition to analysis of the 
patient’s blood samples, we are evaluating both spectroscopy pro- 
cedures and laser-based flow techniques. It was shown that 
resonance energy transfer processes can take place among the 
two different dyes links to the spherical cell surface. This can affect 
the accuracy of rare mutant cell scoring. Also a new technique is 
described to provide conventional flow cytometric analysis and 
kinetic measurements of the elementary stages of biochemical re- 
actions are described. 


16868 (WHC-SA-2019) Creation of MCNP input files with a 
visual editor. Schwarz, R.A.; Carter, L.L.; Shrivastava, N. West- 
inghouse Hanford Co., Richland, WA (United States). Jan 1994. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. (CONF-940424-31: 8. international 
conference on radiation shielding, Arlington, TX (United States), 
24-27 Apr 1994). Order Number DE94009767. Source: OSTI; 
NTIS; INIS; GPO Dep. 

A visual editor for the MCNP computer code is described that 
enables the creation of the geometry portion of an input file while 
dynamically viewing the geometry as it evolves. This menu-driven 
graphical interface is based on C-language routines that interface 
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with the screen and call FORTRAN routines that initialize the input 
data and prepare the information for the geometry plots. Advanced 
features of the visual editor include the creation of transformations; 
universes, including fills of cells containing the universes; and visu- 
alization of the evolving geometry during such creations. This 
visual editor has been developed for an x-window environment and 
has been written using x-view libraries. A preliminary version has 
been released at Westinghouse Hanford Company. 


16869 (WHC-SA-2020) Point kernel option in MCNP at the 
Hanford Site. Carter, L.L.; Morford, R.J.; Frederickson, S.M.; 
Hillesland, K. Westinghouse Hanford Co., Richland, WA (United 
States). Jan 1994. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO06-87RL10930. (CONF-940424— 
30: 8. international conference on radiation shielding, Arlington, TX 
(United States), 24-27 Apr 1994). Order Number DE94009784. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A modified version of MCNP (MCNPH at the Hanford Site) allows 
the user the option to make point kernel calculations of photon tis- 
sue dose rates. This point kernel approach uses the full source 
and three-dimensional geometry capabilities of a Monte Carlo code 
and allows for switching between point kernel and full transport 
with only one change in the input file. The implementation of the 
method is discussed, and comparisons of the point kernel approach 
with MCNPH are made to full transport calculations with MCNP. 


16870 (WHC-SA-2034) Operational dose rate visualization 
techniques. Schwarz, R.A.; Morford, R.J.; Carter, L.L.; Jones, 
G.B.; Greenborg, J. Westinghouse Hanford Co., Richland, WA 
(United States). Jan 1994. 11p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-87RL10930. 
(CONF-940424-29: 8. international conference on radiation shield- 
ing, Arlington, TX (United States), 24-27 Apr 1994). Order Number 
DE94009785. Source: OSTI; NTIS; INIS; GPO Dep. 

The analysis of the gamma ray dose rate in the vicinity of a 
radiation source can be greatly aided by the use of recent state-of- 
the-art visualization techniques. The method involves calculating 
dose rates at thousands of locations within a complex geometry 
system. This information is then processed to create contour plots 
of the dose rate. Additionally, when these contour plots are cre- 
ated, animations can be created that dynamically display the dose 
rate as the shields or sources are moved. 


16871 (WSRC-MS-—94-002) Evaluation of intakes of 
transuranics influenced by chelation therapy. LaBone, T.R. 
Westinghouse Savannah River Co., Aiken, SC (United States). 
[1994]. 34p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. (CONF-9406107-1: 
1994 Health Physics Society (HPS) summer school on internal 
dosimetry, Davis, CA (United States), 6 Jun 1994). Order Number 
DE94006672. Source: OSTI; NTIS; GPO Dep. 

Once an intake of transuranics occurs, there are only three ther- 
apeutic procedures available to the physician for reducing the 
intake and mitigating the dose: excision of material from wounds, 
removal of material from the lungs with lavage, and chelation ther- 
apy. The only chelation agents approved in the United States for 
the treatment of occupational intakes of transuranics are the zinc 
and calcium salts of diethylene-triamine-pentaacetic acid, better 
known as Zn-DTPA and Ca-DTPA. In the past 35 years, approxi- 
mately 3000 doses of DTPA have been administrated to over 500 
individuals who had intakes of transuranics. The drug is considered 
to be quiet safe and has few side effects. For the internal 
dosimetrist, perhaps the most important aspects of chelation ther- 
apy is that if enhances the excretion rate of a transuranic and 
perturbs the shape of the urinary excretion curve. These perturba- 
tions last for months and are so great that standard urinary 
excretion models cannot be used to evaluate the intake. We review 
here a method for evaluating intakes of transuranics influenced by 
chelation therapy that has been used with some degree of success 
at the Savannah River Site for over 20 years. 


16872 


(WSRC-RP-92-499) Hazardous metals in yellow 
items used in RCAs. Brown, K.F.; Rankin, W.N. Westinghouse 
Savannah River Co., Aiken, SC (United States). 21 Apr 1992. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract AC09-89SR18035. Order Number DE94010147. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Yellow items used in Radiologically Controlled Areas (RCAs) that 
could contain hazardous metals were identified. X-ray fluorescence 
analyses indicated that thirty of the fifty-two items do contain haz- 
ardous metals. It is important to minimize the hazardous metals put 
into the wastes. The authors recommend that the specifications for 
all yellow items stocked in Stores be changed to specify that they 
contain no hazardous metals. 


16873 (WSRC-TR-93-669) Toxicity test of the F-Area seep 
soils by laboratory lettuce seed germination and seedling 
growth. Eaton, D.; Murphy, C.E. Westinghouse Savannah River 
Co., Aiken, SC (United States). Sep 1993. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE94007144. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This study is a follow-up of a similar study done by Loehle 
(1990). The objectives of the original study were to: (1) measure 
the toxicity of groundwater contaminated by the F-Area seepage 
basins where this water surfaces in a seepline along Fourmile 
Branch and (2) to evaluate the effectiveness of rainwater for wash- 
ing contaminants from the soil. Results of seed germination tests 
show no significant difference between water extracted from one 
extraction of F-Area seepline soil, soil from a control area, the sixth 
consecutive extraction from F-Area soil, and a deionized water 
control. A root-growth assay on the same seeds shows a signifi- 
cant effect with the order of growth, first extraction of F-Area 
soil<control site<deionized water<sixth F-Area extraction. When 
compared to the results of the 1990 study, this suggests that there 
may be some improvement in the soil at the F-Area seepline, but 
there is still some evidence of phytotoxicity in this soil. As shown 
previously, the cause of the toxicity is removed by soil washing, 
suggesting that continued improvement should be expected. 
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Refer also to citation(s) 14357, 14383, 14478, 14479, 14719, 
14845, 15629, 16562, 16589, 16593, 16594, 16687, 16813 


16874 (Al-AH-92-38) Dose-response relations for occupa- 
tional exposure to arsenic and cadmium. Jaerup, L. (Dept. of 
Environmental Hygiene and Inst. of Environmental Medicine, Dept. 
of Epidemiology, Karolinska inst. and Dept. of Occupational 
Medicine, Karolinska Hospital, Stockholm (Sweden)). National Inst. 
of Occupational Health, Solna (Sweden). 1992. 50p. Order Number 
DE94756505. Source: OSTI; NTIS. 

The dose-response relationship between arsenic exposure and 
lung cancer in occupationally exposed workers and between occu- 
pational cadmium exposure and various kidney effects was 
studied. A cohort of 3916 Swedish smelter workers showed an in- 
creased over-all mortality as well as excess relative risks of deaths 
due to cancer of the lung and stomach, cardiovascular and 
cerebrovascular disease, compared with the Swedish general pop- 
ulation, When a regional reference population was used, only lung 
cancer mortality remained significantly elevated. A positive dose- 
response relation was found between cumulative arsenic exposure 
and jung cancer risk, the relative risk among the highest exposed 
workers being more than ten-fold (SMR=1137) (95% confidence 
interval=588-1986). The dose-response relation was further 
strengthened when smoking data was added in a nested case- 
referent study within the smelter cohort. The interaction between 
arsenic and smoking appeared to be more than additive, but less 
than multiplicative. Cadmium in the blood has been considered to 
reflect recent exposure. It was shown in a group of cadmium cop- 
per alloy workers that the decay of cadmium in blood followed a 
two-exponential model. Blood cadmium can thus also be regarded 
as an estimate of the body burden after cessation of exposure. 
The use of blood cadmium as a dose estimate was further ex- 
plored in a group of 440 cadmium exposed battery workers. A 
clear dose-response relation was found between cumulative blood 
cadmium and tubular proteinuria. It is recognised that highly ex- 
posed workers may develop a glomerula dysfunction in addition to 
their tubular damage. A questionnaire including questions of the 
history of kidney stones was sent to the living individuals and the 





next of kin to the deceased workers in a cohort of 902 cadmium 
exposed battery workers. There was in increased incidence of re- 
nal stones among the medium and highly exposed workers. 


16875 (ANL/ER/CP-81908) Inhalation exposure to VOCs 
from household use of contaminated domestic water. Aggar- 
wal, P.K. Argonne National Lab., IL (United States). [1994]. 5p. 
Sponsored by Department of Agriculture, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. No. 04 P2-92-USDA- 
CCC. (CONF-940499-4: Federal environmental restoration and 
waste minimization conference and exhibition, New Orleans, LA 
(United States), 25-29 Apr 1994). Order Number DE94009807. 
Source: OSTI; NTIS; GPO Dep. 

Inhalation and dermal exposure by showering has been identified 
as a significant route of exposure to volatile organic compounds 
(VOCs). Elimination of the ingestion route of exposure by providing 
bottled water alone, therefore, may not be protective of human 
health; and the removal of VOCs from alternative water supplies 
may be required. This change may tremendously increase the cost 
of providing alternative water supplies to communities where 
private wells are the p source of water. Previously published labo- 
ratory and field studies for quantifying inhalation exposure during 
showering have been conducted in nearly closed chambers with air 
exchange in the shower area. Theoretical modeling studies for in- 
door air exposure have also assumed that air exchange rates 
during showering are negligible; however, air exchange rates on 
the order of 5-10 air changes per hour can easily be achieved by 
using commercially available ventilation fans. Calculated VOC con- 
centrations in air at higher air exchange rates are lower, and the 
estimated inhalation dose in a ventilated shower is less than half of 
or lower than (depending on the volatilization rate) that in a rela- 
tively closed shower chamber. Calculated excess health risks from 
inhalation exposure to carbon tetrachloride in ventilated showers 
are on the order of 1 x 10-5 to 1 x 10-® at water concentrations 
of carbon tetrachloride of about 30-200 ug/L. Consequently, if ven- 
tilation of the shower area is considered as a mitigating factor, 


bottled water could provide a safe alternative supply where existing 
supplies are contaminated at levels much higher than the maxi- 
mum contaminant level. The suggestion is made that a critical 
reevaluation of the data and models used to derive the water- 
quality standards for inhalation exposures should be considered. 


16876 (CONF-9310184—2) Differences in pulmonary re- 
sponses of rats, other animals, and humans to chronic 
inhalation of silica and other particles. Mauderly, J.L. Lovelace 
Biomedical and Environmental Research inst., Albuquerque, NM 
(United States). Inhalation Toxicology Research Inst. [1993]. 19p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76EV01013. From Symposium on silica, silicosis, 
and cancer; San Francisco, CA (United States); 28-30 Oct 1993. 
Order Number DE94007383. Source: OSTI; NTIS; GPO Dep. 

The pulmonary carcinogenicity of quartz in rats supports the 
plausibility of silica-induced lung cancer in humans. However, 
pulmonary responses of rats to dusts differ from those of other ro- 
dents, and may differ from those of humans. Dust-exposed rats 
have a greater propensity than mice or hamsters for epithelial hy- 
perplasia, metaplasia, and fibrosis. Lung tumors occur in rats, but 
not mice or hamsters, treated with quartz, or exposed chronically 
to several other dusts. There are few opportunities for directly com- 
paring the susceptibilities of rats and humans to dust-induced lung 
tumors. Because of the uncertain human responses to silica and 
many other particles, the negative human lung cancer response to 
coal dust may provide the best opportunity to calibrate responses 
of rats against those of humans. Historical dust lung burdens in 
coal miners were in the range of those associated with carcino- 
genicity in rats exposed to several dusts, but the carcinogenicity of 
coal dust in rats is unknown. The usefulness of tumor data from 
rats for predicting human lung cancer risk from inhaled silica and 
other dusts remains uncertain. 


16877 (ES/CSET-—20) Guidance on health effects of toxic 
chemicals: Safety Analysis Report Update Program. Foust, 
C.B.; Griffin, G.D.; Munro, N.B.; Socolof, M.L. Martin Marietta En- 
ergy Systems, Inc., Oak Ridge, TN (United States). Feb 1994. 
141p. Sponsored by USDOE, Washington, DC (United States). 
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DOE Contract AC05-840R21400. Order Number DE94008957. 
Source: OSTI; NTIS; GPO Dep. 

Martin Marietta Energy Systems, Inc. (MMES), and Martin 
Marietta Utility Services, Inc. (MMUS), are engaged in phased pro- 
grams to update the safety documentation for the existing US 
Department of Energy (DOE)-owned facilities. The safety analysis 
of potential toxic hazards requires a methodology for evaluating 
human health effects of predicted toxic exposures. This report pro- 
vides a consistent set of health effects and documents toxicity 
estimates corresponding to these health effects for some of the 
more important chemicals found within MMES and MMUS. The es- 
timates are based on published toxicity information and apply to 
acute exposures for an “average” individual. The health effects 
(toxicological endpoints) used in this report are (1) the detection 
threshold; (2) the no-observed adverse effect level; (3) the onset of 
irritation/reversible effects; (4) the onset of irreversible effects; and 
(5) a lethal exposure, defined to be the 50% lethal level. An irre- 
versible effect is defined as a significant effect on a person's 
quality of life, e.g., serious injury. Predicted consequences are 
evaluated on the basis of concentration and exposure time. 


16878 (GKSS-92/E/100) Air pollution and forest dam- 
ages at the ‘Postturm’ forest district Farchau/Ratzeburg. 
Michaelis, W. (ed.) (GKSS-Forschungszentrum Geesthacht GmbH, 
Geesthacht-Tesperhude (Germany). Inst. fuer Physik); Bauch, J. 
(ed.). GKSS-Forschungszentrum Geesthacht GmbH, Geesthacht- 
Tesperhude (Germany). Inst. fuer Physik. 1992. 455p. (In German). 
Order Number DE94759100. Source: OSTI; NTIS (US Sales Only); 
INIS. 

During the period from 1986 through 1992 the "Postturm” forest 
district Farchau/Ratzeburg has been the site of an interdisciplinary 
research programme. 13 research institutions have contributed to 
this programme. Three field stations were established for ‘in situ’ 
determination of inorganic and organic pollutants as well as physio- 
logical stress measurements in the crown of spruce trees. Stress 
and its correlation with tree damage was examined by studying bi- 
ological and chemical parameters of needies, wood and fine roots, 
including soil chemical characters. The investigations were ex- 
tended to studies on changes in wood structure and quality of 
physiologically damaged trees. In addition, aspects related to tree 
population genetics were considered. The results show that the 
"Postturm” site had, at least for short periods of time, suffered 
severe damage from gaseous pollutants. In the 1980’s dry deposi- 
tions, of lead particularly, had reached and elevated damage level. 
This element had accumulated in the upper soil and, above ail, in 
the fine roots located in that soil layer. A decreasing availability of 
nutrients combined with an increasing aluminum antagonism in 
mineral soil may also contribute to stress in spruce. In the trees in- 
vestigated this stress can be partly compensated during periods of 
sufficient water supply. However, water deficiency as for instance 
during the dry year of 1992, led under the described stress constel- 
lation to chronic damage of the trees. The stress factors identified 
under field conditions on the site were verified by controlled labor- 
tory studies with model systems of that tree species. All activities 
of the project are now terminated. (orig./UWA). 246 figs., 57 tabs. 


16879 (GSF—-25/93) Expression of reductases in continu- 
ous mammal cell cultures and its significance for the 
activation of nitroaromatics shown for the example of 1.6 dini- 
tropyrene. Reuter, U. GSF - Forschungszentrum fuer Umwelt und 
Gesundheit Neuherberg GmbH, Oberschleissheim (Germany). Inst. 
fuer Toxikologie; Technische Univ. Muenchen (Germany). Fakultaet 
fuer Chemie, Biologie und Geowissenschaften. 1993. 94p. (in Ger- 
man). Order Number DE94761042. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The aim of the first part of the work was to establish the 
metabolism of 1,3- and 1,6-DNP in intact cells. This gave rise to 
the following questions. What metabolites are formed in cell lines 
with different enzyme outfits? What influence does the induction of 
P450 have on the metabolism of the two nitroaromates? Does the 
metabolism found in the different test cell lines permit any conclu- 
sions as to the activating mechanism of 1,6- and 1,3-DNP. In the 
second part these test cell lines were studied with respect to the 
expression of the reductases that might be involved in the 
metabolism of aromates. The following questions were of focal 
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interest: Are cytochrome reductase, DT diaphorase and xanthine- 
oxidase expressed in the cell lines? If so, to what extent? Can 
these enzymes be induced in the test cell lines? In the last part 
the enzymes that reduce 1,6-DNP to gene-toxic products were 
identified. This required clarifying the following: What role do the 
above-mentioned reductases play in the activation of 1,6-DNP in 
individual cell lines? Are there other enzymes responsible for the 
activation of 1,6-DNP? (MG) 


16880 (GSF-31/93) ist PBWU status seminar on research 
in the field of ‘air pollution and human health’: Proceedings. 
Kohmanns, B. (ed.); Kirchner, M. (ed.); Reuther, M. (ed.); Roesel, 
K. (ed.). GSF - Forschungszentrum fuer Umwelt und Gesundheit 
GmbH, Neuherberg (Germany). Projektgruppe Bayern zur Er- 
forschung der Wirkung von Umweltschadstoffen (PBWU). Aug 
1993. 251p. (In German). Sponsored by Bayerisches Staatsminis- 
terium fuer Landesentwicklung und Umweltfragen, Muenchen 
(Germany). (CONF-9302172-: 1. status seminar of PBWU on air 
pollutants and human health research unit, Neuherberg (Germany), 
25-26 Feb 1993). Order Number DE94758547. Source: OSTI; 
NTIS (US Sales Only); INIS. 

On February 25th and 26th, the first Status Seminar of the 
Bavarian Projekt Group for Research on the Effect of Environmen- 
tal Pollutants (PBWU) concerning research in ‘Air pollution and 
human health’ was held at the GSF research centre, Neuherberg. 
Its aim was to present the current state of the research coordi- 
nated by PBWU and funded by the Bavarian ministry for land 
growth and the environment as a part of environment-related 
health research in Bavaria. The event centered around the discus- 
sion of possible influence of air pollutants on respiratory diseases 
and allergies. In order to round off the programme, the lectures on 
projects funded by the Bavarian ministry for land growth and the 
environment were complemented by lectures on non-Bavarian re- 
search initiatives. On all fourteen technical lectures the database 
contains individual entries. (orig.) 


16881 (GSF-31/93, pp. 91-113) Measurement of the poten- 
tial toxicity of aerosol emissions using biochemical model 
reactions. Hippeli, S. (inst. fuer Botanik und Mikrobiologie, Techni- 
sche Univ. Muenchen (Germany)); Busch, A.; Elstner, E.F. GSF - 
Forschungszentrum fuer Umwelt und Gesundheit GmbH, Neuher- 
berg (Germany). Projektgruppe Bayern zur Erforschung der 
Wirkung von Umweltschadstoffen (PBWU). Aug 1993. 25ip. (in 
German). Sponsored by Bayerisches Staatsministerium fuer Lan- 
desentwicklung und Umweltfragen, Muenchen (Germany). 
(CONF-9302172-: 1. status seminar of PBWU on air pollutants 
and human health research unit, Neuherberg (Germany), 25-26 
Feb 1993). In 1st PBWU status seminar on research in the field of 
‘air pollution and human heath’: Proceedings. Order Number 
DE94758547. Source: OSTI; NTIS (US Sales Only); INIS. 
Significant differences in reactivities for several particle samples 
can be measured using biochemical model reactions. Differences 
exist in terms of reaction mechanism and oxidative capacity. The 
interference of transition metals with reaction mechanism was 
found for all investigated particle samples. No simple quantitative 
relationship existed between the content of transition metals and 
their reactivity. Cooperative effects with sulfite were measured for 
all soot particles. Our results clearly show that soot particles exhibit 
oxidative power comperable to that of asbestos fibers. (orig.) 


16882 (GSF-31/93, pp. 115-128) Early diagnosis of the ef- 
fect of air pollution on the mechanical defense capacity of the 
respiratory tract. App, E.M. (GSF-Forschungszentrum fuer 
Umwelt und Gesundheit, Neuherberg, Projekt Inhalation, Ober- 
schleissheim (Germany)); Ferron, G.A.; Heilmann, P.; Karg, E. 
GSF - Forschungszentrum fuer Umwelt und Gesundheit GmbH, 
Neuherberg (Germany). Projektgruppe Bayern zur Erforschung der 
Wirkung von Umweltschadstoffen (PBWU). Aug 1993. 251p. (In 
German). Sponsored by Bayerisches Staatsministerium fuer Lan- 
desentwicklung und Umweltfragen, Muenchen (Germany). 
(CONF-9302172—: 1. status seminar of PBWU on air pollutants 
and human health research unit, Neuherberg (Germany), 25-26 
Feb 1993). In 1st PBWU status seminar on research in the field of 
‘air pollution and human health’: Proceedings. Order Number 
DE94758547. Source: OSTI; NTIS (US Sales Only); INIS. 
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Through the development or optmization of diagnostic methods, 
the present study of pathological changes in respiratory organs 
caused by anthropogenic air pollution (e.g. sulfuric bonds) should 
allow the characterization and qualification of those changes earlier 
than previously used methods. The diagnostic meaningfulness of 
examined parameters, characterized by sensitivity and specificity, 
will be determined and the meaning of increasing animal experi- 
ment results for assessment of the endangerment to human health 
by air pollution will be looked at. Conventional lung function param- 
eters, tracheal mucus velocity, transepithelial electrical potential 
difference and parameters of mucus rheology (viscoelastic proper- 
ties) have been measured. The inhalation study is being carried 
out with Beagle dogs. For the study four whole-body exposition 
chambers have been establsihed in which the animals will live for 
two years. During the first year, all the animals were kept in an at- 
mosphere of clean air, produced by special filtration. At the present 
time, the control phase (one year) has ended, and the exposition 
phase (one year) has begun. The air pollutants are sulfur (IV) 
aerosol from sodium metabisulfite (pH 7.0) and sulfur (VI) aerosol 
from sodium sulfate (pH 4.0-5.0). (orig/MG) 


16883 (GSF-31/93, pp. 129-143) Elevated levels of environ- 
mental ozone and their effects on the lung function in selected 
collectives of the population. Hoeppe, P. (inst. und Poliklinik fuer 
Arbeitsmedizin der Univ. Muenchen (Germany)); Lindner, J.; Praml, 
G.; Broenner, N. GSF - Forschungszentrum fuer Umwelt und 
Gesundheit GmbH, Neuherberg (Germany). Projektgruppe Bayern 
zur Erforschung der Wirkung von Umweltschadstoffen (PBWU). Aug 
1993. 251p. (In German). Sponsored by Bayerisches Staatsminis- 
terium fuer Landesentwicklung und Umweltfragen, Muenchen 
(Germany). (CONF-9302172-: 1. status seminar of PBWU on air 
pollutants and human health research unit, Neuherberg (Germany), 
25-26 Feb 1993). In 1st PBWU status seminar on research in the 
field of ‘air pollution and human health’: Proceedings. Order Num- 
ber DE94758547. Source: OST!; NTIS (US Sales Only); INIS. 

Lung function parameters (measured with a bodyplethysmo- 
graph) and subjective votes on complaints and irritations are taken 
on location from 200 subjects where they spend the daytime. The 
subjects belong to five collectives of equal size consisting of four 
assumed ozone risk groups (senior citizens, juvenile asthmatics, 
forestry workers and athletes) and a control group (clerks). Every 
subject is examined one eight days both in the morning and in the 
afternoon - the objective is to obtain an equal distribution of mea- 
suring days with elevated ozone concentrations (max. half hour 
mean values between 1 p.m. and 4 p.m. at least 100 yg/m*) and 
low ozone concentrations (max. half hour mean values between 1 
and 4 p.m. at most 80 g/m) for every subject. At present the 
measurements of the ‘senior citizens’ are completed and the first 
results are evaluated. They show no relevant acute ozone effect as 
far as the lung function parameters or the subjective votes on irrita- 
tions are concerned. Thus there is no indication that senior citizens 
represent a particular risk group in respect to moderately elevated 
levels of environmental ozone, as they occur in Central Europe. 
(orig.) 


16884 (GSF-31/93, pp. 145-163) The impact of air pollu- 
tants on the progress of chronic respiratory disease. Habich, 
G. (Bezirksklinikum Kutzenberg, Klinik fuer Erkrankungen der At- 
mungsorgane, Ebensfeld (Germany)); Huenermund, M.; Morfeld, 
M. GSF - Forschungszentrum fuer Umwelt und Gesundheit GmbH, 
Neuherberg (Germany). Projektgruppe Bayern zur Erforschung der 
Wirkung von Umweltschadstoffen (PBWU). Aug 1993. 251p. (in 
German). Sponsored by Bayerisches Staatsministerium fuer Lan- 
desentwicklung und Umweltfragen, Muenchen (Germany). 
(CONF-9302172-: 1. status seminar of PBWU on air pollutants 
and human health research unit, Neuherberg (Germany), 25-26 
Feb 1993). In 1st PBWU status seminar on research in the field of 
‘air pollution and human health’: Proceedings. Order Number 
DE94758547. Source: OSTI; NTIS (US Sales Only); INIS. 

Since two years an examination collective in the North-East of 
Upper Franconia is led, which consists of 160 persons and patients 
at the age of 20-78. 35 persons are used as a control group’ in 14 
cases there is provable an asymptomatic bronchial hyperreactivity, 
10 are suffering from chronic bronchitis, 47 from a chronic obstruc- 
tiv bronchitis and 54 cases are presenting asthma bronchial. Apart 





from a medical examination and a quarterly home visit, the study 
participants are keeping a diary, in which besides three times read- 
ing the peak-flows and the additional taking dosing aerosols they 
also enter the health score. First of all there is included the hyper- 
reactible asymptomatic study participlants at the _ statistical 
evaluation. Concerning the analysis under special retrogression an- 
alytical instruments, this 14 persons serve to uncover the individual 
pattern of definite pollutant sensitizations. Finaly these should ap- 
ply to the totality of the experimentee. Already the individuai 
analysis shows yet the extensive range of intra- and interpersonal 
variability. The inductive conclusion should demonstrate the force- 
fulness of harmful substance strain on the progress of chronic 
respiratory diseases. (orig./MG) 


16885 (GSF-31/93, pp. 165-179) The impact of air polliu- 
tants on the progress of chronic respiratory disease in 
children and juveniles of North Bavaria. Zimmermann, T. (Klinik 
mit Poliklinik fuer Kinder und Jugendliche, Univ. Erlangen- 
Nuernberg (Germany)); Schuhmann, D.; Reissinger, M.; Fritsch, M. 
GSF - Forschungszentrum fuer Umwelt und Gesundheit GmbH, 
Neuherberg (Germany). Projektgruppe Bayern zur Erforschung der 
Wirkung von Umweltschadstoffen (PBWU). Aug 1993. 251p. (in 
German). Sponsored by Bayerisches Staatsministerium fuer Lan- 
desentwicklung und Umweltfragen, Muenchen (Germany). 
(CONF-9302172-: 1. status seminar of PBWU on air pollutants 
and human health research unit, Neuherberg (Germany), 25-26 
Feb 1993). In 1st PBWU status seminar on research in the field of 
‘air pollution and human health’: Proceedings. Order Number 
DE94758547. Source: OSTI; NTIS (US Sales Only); INIS. 

The aim of this study is to investigate the relationship between 
temporarily high polluted air and the progression of chronic 
airways-diseases in children and adolescents. From September 
1988 to September 1992 254 children and adolescents (age: 2-18 
years) living in the northern bavarian area suffering from Asthma 
bronchiale (n=126) or chronic Bronchitis (n=64) and a group of 
controls (n=64) were followed prospectively. With a diary all partici- 
pants of the study recorded three times a day peak-flow-rates, 
daily drug-consumption and daily symptom-scores describing the 
state of physical health. These personal data will be related, joined 
to meteorological data, to rates of SO2, CO, NO, NOz, NO, and 
O3, which were recorded as half-hourly averages, and the rates for 
dust, which were recorded as three-hourly averages. This is a re- 
port of the present state of this study. (orig.) 


16886 (GSF-31/93, pp. 181-197) Environmental epidemio- 
logic studies in the new Federal Laender. Wichmann, H.E. 
(GSF-Inst. fuer Epidemiologie, Neuherberg (Germany)); Heinrich, 
J.; Adam, H.; Bach, H.; Beck, E.; Dockery, D.; Franke, K. GSF - 
Forschungszentrum fuer Umwelt und Gesundheit GmbH, Neuher- 
berg (Germany). Projektgruppe Bayern zur Erforschung der 
Wirkung von Umweltschadstoffen (PBWU). Aug 1993. 25ip. (in 
German). Sponsored by Bayerisches Staatsministerium fuer Lan- 
desentwicklung und Umweltfragen, Muenchen (Germany). 
(CONF-9302172-: 1. status seminar of PBWU on air pollutants 
and human health research unit, Neuherberg (Germany), 25-26 
Feb 1993). In 1st PBWU status seminar on research in the field of 
‘air pollution and human health’: Proceedings. Order Number 
DE94758547. Source: OSTI; NTIS (US Sales Only); INIS. 

Four studies are conducted which address the problem of acute 
and chronic effects of air pollution: 1. The acute effects of air pollu- 
tion are investigated using daily mortality data in Thuringia and 
Mecklenburg-Vorpommern. First results for Erfurt (Thuringia) 
demonstrate a significant association between the concentration of 
ambient pollutants and daily mortality, with TSP having a greater 
influence than sulfur dioxide. 2. A longitudinal study which exam- 
ines the short term effects of air pollution on lung function and 
symptoms of asthmatics shows a statistically significant decreaes 
of the peakflow and an increase of symptoms with increased ambi- 
ent concentrations. These effects though are small. 3. A cohort 
study in the Bitterfeld region explores the long term effects of envi- 
ronmental exposure on the health of a population. First results of 
the pilot study have shown an increase in the number of inflamma- 
tory diseases, respiratory symptoms and allergic reactions in the 
area of high pollution compared to the area of low pollution. 4. Ina 
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European study which investigates the variability of asthma a dif- 
ference between the two participating German centers Hamburg 
and Erfurt is observed: The prevalence of asthma and asthma 
specific symptoms is considerably lower in Erfurt (East Germany) 
compared to Hamburg (West Germany). In total, the results of 
these studies show an association between health outcomes and 
environmental pollution but the impact is smaller than we expected 
considering the high concentrations of air pollutants. (orig./MG) 


16887 (GSF-31/93, pp. 199-215) Modification of allergens 
by air pollutants: effects on IgE synthesis and histamine re- 
lease. Thomas, P. (Dermatologische Klinik und Poliklinik der 
Ludwig-Maximilians-Universitaet Muenchen (Germany)); Enders, F.; 
Przybilla, B. GSF - Forschungszentrum fuer Umwelt und Gesund- 
heit GmbH, Neuherberg (Germany). Projektgruppe Bayern zur 
Erforschung der Wirkung von Umweltschadstoffen (PBWU). Aug 
1993. 251p. (In German). Sponsored by Bayerisches Staatsminis- 
terium fuer Landesentwicklung und Umweltfragen, Muenchen 
(Germany). (CONF-9302172—: 1. status seminar of PBWU on air 
pollutants and human health research unit, Neuherberg (Germany), 
25-26 Feb 1993). In 1st PBWU status seminar on research in the 
field of ‘air pollution and human health’: Proceedings. Order Num- 
ber DE94758547. Source: OSTI; NTIS (US Sales Only); INIS. 

Our recent experimental data regarding the effects of diesel ex- 
haust particles, SO2, NO2 and O3 point to a deterioration of pollen 
viability, an enhanced unspecific allergen-induced histamine re- 
lease from human peripheral blood leukocytes in vitro and to an in 
part enhanced spontaneous in vitro IgE secretion of human blood 
cells. (orig /MG) 


16888 (GSF-31/93, pp. 217-228) The Munich allergy and 
asthma study and its continuation studies: Results and state 
of current investigations. Nicolai, T. (Universitaets-Kinderklinik, 
Muenchen (Germany)); Mutius, E. v. GSF - Forschungszentrum 
fuer Umwelt und Gesundheit GmbH, Neuherberg (Germany). 
Projektgruppe Bayern zur Erforschung der Wirkung von 
Umweltschadstoffen (PBWU). Aug 1993. 251p. (in German). Spon- 
sored by Bayerisches Staatsministerium fuer Landesentwicklung 
und Umweltfragen, Muenchen (Germany). (CONF-9302172-: 1. 
status seminar of PBWU on air pollutants and human health re- 
search unit, Neuherberg (Germany), 25-26 Feb 1993). in 1st 
PBWU status seminar on research in the field of ‘air pollution and 
human health’: Proceedings. Order Number DE94758547. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The paper reports the results of the Munich allergy and asthma 
study, initiated in 1989 with a data survey, and deals with current 
continuation studies. Overall, the following is to be said: There are 
indications that children in Munich are more prone to develop 
asthma than children in Leipzig. Associations between moisture in 
dwellings and heating and ventilation habits, and proneness to al- 
lergic conditions were confirmed. Furthermore, effects of passive 
smoking and peak traffic loads on lung function were pointed out. 
Formaldehyde in rooms was correlated with bronchial hyperreactiv- 
ity. The authors hope to obtain much more substantiated and 
precise data regarding air pollution in rooms and individual risks 
from the case controls study in the main phase of investigation. 
(orig./MG) 


16889 (GSF-31/93, pp. 231-235) Overview on epidemiologi- 
cal studies concerning the effect of air pollution in Switzerland. 
Ackermann-Liebrich, U. (inst. fuer Sozial- und Praeventivmedizin 
der Univ. Basel (Switzerland)); Braun-Fahriaender, C. GSF - 
Forschungszentrum fuer Umwelt und Gesundheit GmbH, Neuher- 
berg (Germany). Projektgruppe Bayern zur Erforschung der 
Wirkung von Umweltschadstoffen (PBWU). Aug 1993. 251p. (in 
German). Sponsored by Bayerisches Staatsministerium fuer Lan- 
desentwicklung und Umweltfragen, Muenchen (Germany). 
(CONF-9302172—: 1. status seminar of PBWU on air pollutants 
and human health research unit, Neuherberg (Germany), 25-26 
Feb 1993). In 1st PBWU status seminar on research in the field of 
‘air pollution and human health’: Proceedings. Order Number 
DE94758547. Source: OSTI; NTIS (US Sales Only); INIS. 

The title of this paper must be qualified somewhat: The report is 
about studies investigating the association between air pollution 
and health which form part of the current Swiss national research 
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programme No. 26, specifically the following three projects con- 
cerning the effect of air pollutants: - effects of ozone on lung 
function in children in the Ticino canton, - SAPALDIA, the Swiss 
study on air pollution and respiratory diseases in adults, - SCAR- 
POL, the Swiss study on respiratory disorders and allergy in school 
children. (orig./MG) 


16890 (KFK-PEF—-105) 9. PEF status colloquium, Nuclear 
Research Center Karisruhe, March 9-11, 1993: Summarizing 
reviews of the project management. Kernforschungszen- 
trum Karlsruhe GmbH (Germany). Projekt Europaeisches 
Forschungszentrum fuer Massnahmen zur Luftreinhaltung (PEF). 
Apr 1993. 77p. (in German). Sponsored by Land Baden- 
Wuerttemberg, Stuttgart (Germany);Commission of the European 
Communities, Brussels (Belgium). (CONF-9303276-: 9. annual re- 
port of the research program for air pollution prevention measures 
of Kernforschungszentrum Karlsruhe GmbH (KfK), Karlsruhe (Ger- 
many), 9-11 Mar 1993). Order Number DE94759068. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This report compiles the summarizing reviews of the program 
management at the PEF Statuskolloquium of March 1993. Seven 
papers, which are not individually recorded, deal with the four sub- 
ject areas of the project: Monitoring and analysis of the effect of air 
pollutants on forest ecosystems and delimitation against possible 
other causes of novel forest damage; research into the atmo- 
spheric propagation, conversion and deposition of air pollutants; 
development and optimization of technic-economic methods for 
cutting down or avoiding emissions; provision of instruments and 
recommendations for the economic and political sector. (UWa) 


16891 (NEI-DK-1464) Olf and energy: Phase 1: olf-values 
for materials. Final report from the research project. Knudsen, 
H.N.; Clausen, G.; Fanger, P.O. Danmarks Tekniske Hoejskole, 
Lyngby (Denmark). Lab. for Varme- og Klimateknik. Jan 1994. 
57p. (In Danish). Contract ENS-1213/89-10. Order Number 
DE94756746. Source: OSTI; NTIS. 

EFP-89. 

The purpose of this project was to compile a table of sensory 
emission rates (olf/m*) for typical building materials, furniture, car- 
peting etc.. The sensory emission rate has been determined for a 
number of commercially available materials occurring in building 
interiors. Wide differences among materials have been proved. Val- 
ues ranging from 0.1 olf/m? to 8.1 olf/m? were found. The lowest 
values have been found for gypsum ceiling plates, laminated floors 
and coated aluminium plates, the highest ones for rubber floors 
and masonry fillers. A trained 15 people strong panel evaluated air 
quality in a test chamber immediately after inhaling and after a cer- 
tain adjustment time. Air quality evaluation with help of a diffuser 
did not essentially differ from that with help of a full-size chamber, 
hence the emission rate can be determined by means of a small 
test chamber. (EG) (10 refs.) 


16892 (PNL-9401) Inhalation developmental toxicology 
studies: Acetonitrile in rats: Final report. Mast, T.J.; Weigel, 
R.J.; Westerberg, R.B.; Boyd, P.J.; Hayden, B.K.; Evanoff, J.J.; 
Rommereim, R.L. Pacific Northwest Lab., Richland, WA (United 
States). Feb 1994. 247p. Sponsored by Department of Health and 
Human Services, Washington, DC (United States). DOE Contract 
AC06-76RL01830. Order Number DE94008272. Source: OSTI; 
NTIS; GPO Dep. 

The potential for acetonitrile to cause developmental toxicity was 
assessed in Sprague-Dawley rats exposed to 0, 100, 400, or 1200 
ppM acetonitrile, 6 hours/day, 7 days/week. Exposure of rats to 
these concentrations of acetonitrile resulted in mortality in the 1200 
ppM group (2/33 pregnant females; 1/10 non-pregnant females). 
However, there were no treatment-related effects upon body 
weights or reproduction indices at any exposure level, nor was 
there a significant increase in the incidence of fetal malformations 
or variations. The only effect observed in the fetuses was a slight, 
but not statiscally significant, exposure-correlated increase in the 
incidence of supernumerary ribs. Determination of acetonitrile and 
cyanide concentrations in maternal rat blood showed that 
acetonitrile concentration in the blood increased with exposure con- 
centration for all exposed maternal rats. Detectable amounts of 
cyanide in the blood were found only in the rats exposed to 1200 
PPM acetonitrile (~2 yg cyanide/g of blood). 
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16893 (UCRL-ID—115092) Investigation of independence in 
inter-animal tumor-type occurrences within the NTP rodent- 
bioassay database. Bogen, K.T. (Lawrence Livermore National 
Lab., CA (United States)); Seilkop, S. Lawrence Livermore National 
Lab., CA (United States). 1 May 1993. 17p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE94006440. Source: OSTI; NTIS; GPO Dep. 
Statistically significant elevation in tumor incidence at multiple 
histologically distinct sites is occasionally observed among rodent 
bioassays of chemically induced carcinogenesis. If such data are to 
be relied on (as they have, e.g., by the US EPA) for quantitative 
cancer potency assessment, their proper analysis requires a knowl- 
edge of the extent to which multiple tumor-type occurrences are 
independent or uncorrelated within individual bioassay animals. Al- 
though difficult to assess in a statistically rigorous fashion, a few 
significant associations among tumor-type occurrences in rodent 
bioassays have been reported. However, no comprehensive stud- 
ies of animal-specific tumor-type occurrences at death or sacrifice 
have been conducted using the extensive set of available NTP 
rodent-bioassay data, on which most cancer-potency assessment 
for environmental chemicals is currently based. This report 
presents the results of such an analysis conducted on behalf of the 
National Research Council’s Committee on Risk Assessment for 
Hazardous Air Pollutants. Tumor-type associations among individ- 
ual animals were examined for ~2500 to 3000 control and ~200 to 
600 treated animals using pathology data from 62 B6C3F1 mouse 
studies and 61 F/344N rat studies obtained from a readily available 
subset of the NTP carcinogenesis bioassay database. No evidence 
was found for any large correlation in either the onset probability or 
the prevalence-at-death or sacrifice of any tumor-type pair investi- 
gated in control and treated rats and niece, although a few of the 
small correlations present were statistically significant. Tumor-type 
occurrences were in most cases nearly independent, and depar- 
tures from independence, where they did occur, were small. This 
finding is qualified in that tumor-type onset correlations were mea- 
sured only indirectly, given the limited nature of the data analyzed. 


16894 (WHC-SA-1927) Acute toxicity screening of Hanford 
Site waste grouts using aquatic invertebrates. Rebagay, T.V.; 
Dodd, D.A.; Lockrem, L.L.; Powell, W.J.; Voogd, J.A. Westing- 
house Hanford Co., Richland, WA (United States). Nov 1993. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-87RL10930. (CONF-931152-1: 14. annual meeting 
of the Society of Environmental Toxicology and Chemistry (SE- 
TAC), Houston, TX (United States), 14-18 Nov 1993). Order 
Number DE94004823. Source: OSTI; NTIS; INIS; GPO Dep. 

Waste grouts prepared by mixing a simulated nonradioactive liq- 
uid waste with a dry solids blend consisting of cement, fly ash, and 
clay were screened for their acute toxicity using aquatic inverte- 
brates (D. magna, D. pulex, and C. dubia) as test organisms and a 
fluorogenic substrate (4-methylumbelliferyl b-d galactoside) as the 
toxic stress indicator. After one hour of exposing juvenile daphnids 
to grout extracts of varying concentrations, followed by a 15-minute 
reaction with the fluorogenic substrate, the degree of in vivo 
enzymatic inhibition was measured by the number of resulting fluo- 
rescent daphnids. The effective concentration at which 50% of the 
daphnids were adversely affected (EC50) values calculated by pro- 
bit analysis were 2,877 mg/L, 2,983 mg/L, and 3,174 mg/L for D. 
pulex, D. magna, and C. dubia, respectively. The results indicated 
that the grout extracts studied are nonhazardous and not danger- 
ous to daphnids. 
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16895 (DOE/ER/61163-1) The Bioelectromagnetic Society 
Thirteenth Annual Meeting 1991: Program and abstracts. Bio- 
electromagnetics Society, Frederick, MD (United States). [1992]. 
121p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG05-91ER61163. (CONF-9106171—Absts.: 13. an- 
nual meeting of the Bioelectromagnetics Society, Salt Lake City, 
UT (United States), 23-27 Jun 1991). Order Number DE94009617. 
Source: OSTI; NTIS; GPO Dep. 

This volume contains author abstracts representing oral and 
poster presentations made at the Thirteenth Annual Meeting of The 





Bioelectromagnetic Society held in Salt Lake City, Utah June 23- 
27, 1991. 
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Refer also to citation(s) 14845, 14874, 14877, 15556, 16489, 17647 


16896 (ORNL/M-3294) Configuration management: Phase 
il implementation guidance. Oak Ridge National Lab., TN (United 
States). Mar 1994. 75p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400 ; ACO05- 
76OR00001. (CMWG-3). Order Number DE94009500. Source: 
OSTI; NTIS; GPO Dep. 

Configuration management (CM) is essential to maintaining an 
acceptable level of risk to the public, workers, environment, or mis- 
sion success. It is a set of activities and techniques used to 
maintain consistency among physical and functional configuration, 
applicable requirements, and key documents. This document pro- 
vides guidance for continuing the implementation of CM in a 
phased and graded manner. It describes a cost-effective approach 
to documented consistency with requirements, with early emphasis 
on items most important to safety and environmental protection. It 
is intended to help responsible line managers and configuration 
management staff personnel in meeting the Energy Systems con- 
figuration management policy standard. 


5701 Real Accidents 
Refer also to citation(s) 15505, 16579, 16849 
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Refer also to citation(s) 14445, 14446, 14448, 14467, 14498, 
14644, 14645, 14727, 14746, 14846, 14847, 14850, 14851, 15389, 
15479, 15884, 15885, 15886, 15887, 15888, 15889, 15890, 15891, 
15892, 15893, 16463, 16516, 16530, 16533, 16538, 16603, 16610, 
16613, 16649, 16667, 16668, 16701 


16897 (DOE/BC/14961—-1) [Dynamic enhanced recovery 
technologies]: Quarterly technical report, August 1992- 
October 1993. Anderson, R.N. Columbia Univ., Palisades, NY 
(United States). Lamont-Doherty Earth Observatory. 15 Oct 1993. 
225p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FC22-93BC14961. Order Number DE94003596. 
Source: OSTI; NTIS; GPO Dep. 

This paper has presented the investigation of the mechanism of 
geopressure occurrence, the transition of elastic properties from the 
hydrostatic pressured formation to the geopressured formation, and 
finally, a novel seismic amplitude analysis technique to map the 
top-of-geopresure surface. The successful application of our new 
technique to the Pleistocene, offshore Louisiana, Gulf of Mexico 
has again demonstrated that seismic attributes analyses are of im- 
portantance in the hydrocarbon exploration. There are three parts 
in this paper corresponding to the above discussed topics: Part | 
discusses mechanisms of geopressuring, and the effects of chang- 
ing porosity, pressure, and fluid saturation on the elastic properties; 
Part Il investigates the controlling factors in the geopressure transi- 
tion zone, their seismic responses, and theoretical derivations of 
our new prediction method; and Part Ili demonstrates the applica- 
tion of the proposed method to the Pleistocene, Offshore 
Louisiana, Gulf of Mexico, the prediction discrpepancy between the 
seismic predicted top-of-geopressure and that dericed from 145 
well logs, and finally, the importance of this hydrodynamic surface. 


16898 
Rory System: Final report. Schiffries, C.M.; Milling, M.E. 
American Geological Inst., Alexandria, VA (United States). Mar 
1994. 68p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-93BC14968. Order Number 
DE94000120. Source: OSTI; NTIS; GPO Dep. 

The American Geological Institute (AGI) has completed the first 
phase of a study to assess the feasibility of establishing a National 
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Geoscience Data Repository System to capture and preserve valu- 
able geoscientific data. The study was initiated in response to the 
fact that billions of dollars worth of domestic geological and geo- 
physical data are in jeopardy of being irrevocably lost or destroyed 
as a consequence of the ongoing downsizing of the US energy 
and minerals industry. This report focuses on two major issues. 
First, it documents the types and quantity of data available for con- 
tribution to a National Geoscience Data Repository System. 
Second, it documents the data needs and priorities of potential 
users of the system. A National Geoscience Data Repository Sys- 
tem would serve as an important and valuable source of 
information for the entire geoscience community for a variety of ap- 
plications, including environmental protection, water resource 
management, global change studies, and basic and applied re- 
search. The repository system would also contain critical data that 
would enable domestic energy and minerals companies to expand 
their exploration and production programs in the United States for 
improved recovery of domestic oil, gas, and mineral resources. 


16899 (DOE/ER/14079-31) Body-wave radiation patterns 
and AVO in transversely isotropic media. Tsvankin, |. Colorado 
School of Mines, Golden, CO (United States). Center for Wave 
Phenomena. Mar 1994. 33p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-89ER14079. (CWP-144). 
Order Number DE94009214. Source: OSTI; NTIS; GPO Dep. 

It is well known that the angular dependence of reflection coeffi- 
cients may be significantly distorted in the presence of elastic 
anisotropy. However, the influence of anisotropy on amplitude- 
versus-offset analysis (AVO) is not limited to reflection coefficients. 
AVO signatures (e.g., AVO gradient) in anisotropic media are also 
distorted by the redistribution of energy along the wavefront of the 
wave travelling down to the reflector and back up to the surface. 
Significant anisotropy above the target horizon may be rather typi- 
cal of sand-shale sequences commonly encountered in AVO 
analysis. Here, | examine the influence of P- and S-wave radiation 
patterns on AVO in the most common anisotropic model - trans- 
versely isotropic media. A concise analytic solution, obtained in the 
weak-anisotropy approximation, provides a convenient way to esti- 
mate the impact of the distortions of the radiation patterns on AVO 
results. It is shown that the shape of the P-wave radiation pattern 
in the range of angles most important to AVO analysis (0 - 40°) is 
mostly dependent on the difference between Thomsen parameters 
e and G. For media with « - 6 > 0 (the most common case), the P- 
wave amplitude may drop substantially over the first 25° - 40° from 
vertical. There is no simple correlation between the strength of ve- 
locity anisotropy and angular amplitude variations: for instance, for 
models with a fixed positive « - 6 the amplitude distortions are less 
pronounced for larger anisotropies « and 6. The distortions of the 
SV-wave radiation pattern are usually much more significant than 
those for the P-wave. The anisotropic directivity factor for the inci- 
dent wave may be of equal or greater importance for AVO than the 
influence of anisotropy on the reflection coefficient. 


16900 (DOE/ER/14344—1) Shear strain localization and 
fracture evolution in rock: Progress report, April 15, 1993- 
February 15, 1994. Rudnicki, J.W. Northwestern Univ., Evanston, 
IL (United States). Mar 1994. 20p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG02-93ER14344. 
Order Number DE94008583. Source: OSTI; NTIS; GPO Dep. 
Work during this Period has concentrated on refinements of a 
constitutive relation based on damage due to oriented microcracks. 
The goal of this portion of the study is to determine whether this 
relation satisfactorily describes axisymmetric and multi-axial 
(compression-torsion) test data on Tennessee marble. We have 
studied the predictions of the relation for the crack lengths and ori- 
entations in axisymmetric compression, for peak stress and for the 
damage surface for combined torsion and compression. A key 
result is that the damage surface for combined torsion and com- 
pression is initially elliptical but forms a vertex with axial loading 
beyond the initial damage stress. The vertex angle continues to 
narrow with further axial loading and depends additionally on the 
coefficient of friction and the range of angles of cracks that have 
been activated. A consequence of vertex formation is that the stiff- 
ness of response to an increment of shear imposed on axial 
compression, as occurs in localization, will be much less than the 
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elastic modulus and will continue to diminish with further axial de- 
formation. 


16901 (DOE/MC/29101-—94/C0333) High-resolution subsur- 
face imaging and neural network recognition. Sternberg, B.K.; 
Poulton, M.M. Arizona Univ., Tucson, AZ (United States). Lab. for 
Advanced Subsurface Imaging. [1994]. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC21- 
92MC29101. (CONF-940353-5: Symposium on the application of 
geophysics to environmental and engineering problems, Boston, 
MA (United States), 27-31 Mar 1994). Order Number DE94009546. 
Source: OSTI; NTIS; GPO Dep. 

A high-frequency, high-resolution electromagnetic (EM) imaging 
system is being developed for environmental geophysics surveys. 
Some key features of this system include: (1) rapid surveying to al- 
low dense spatial sampling over a large area, (2) high-accuracy 
measurements which will be used to produce a high-resolution im- 
age of the subsurface, (3) measurements which have excellent 
signal-to-noise ratio over a wide bandwidth (32 kHz to 32 MHz), (4) 
large-scale physical modeling to produce accurate theoretical 
responses over targets of interest in environmental geophysics sur- 
veys, (5) rapid neural network interpretation at the field site, and 
(6) visualization of complex structures during the survey. 


16902 (DOE/OR/22089-4) Annotated bibliography, seismic- 
ity of and near the island of Hawaii and seismic hazard 
analysis of the East Rift of Kilauea. Klein, F.W. Geological 
Survey, Menlo Park, CA (United States). 28 Mar 1994. 11p. Spon- 
sored by USDOE, Washington, DC (United States). DOE 
Contract Al05-930R22089. (USGS/OFR-93-551B). Order Number 
DE94009946. Source: OSTI; NTIS; GPO Dep. 

This bibliography is divided into the following four sections: Seis- 
micity of Hawaii and Kilauea Volcano; Occurrence, locations and 
accelerations from large historical Hawaiian earthquakes; Seismic 
hazards of Hawaii; and Methods of seismic hazard analysis. It con- 
tains 62 references, most of which are accompanied by short 
abstracts. 


16903 (JAB—10733-TM12) Processed seismic motion 
records from earthquakes (1982-1993): Recorded at Scotty's 
Castle, California. Lum, P.K.; Honda, K.K. URS/John A. Blume 
and Associates, Engineers, San Francisco, CA (United States). Oct 
1993. 311p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC08-89NV10733. Order Number 
DE94001371. Source: OSTI; NTIS; GPO Dep. 

As part of the contract with the US Department of Energy, 
Nevada Operations Office (DOE/NV), URS/John A. Blume & Asso- 
ciates, Engineers (URS/Blume) maintained a network of 
seismographs to monitor the ground motion generated by the un- 
derground nuclear explosions (UNEs) at the Nevada Test Site 
(NTS). The seismographs were located in the communities 
surrounding the NTS and the Las Vegas valley. When these seis- 
mographs were not used for monitoring the UNE generated 
motions, a limited number of seismographs were maintained for 
monitoring motion generated by other than UNEs (e.g. motion gen- 
erated by earthquakes, wind, blast). Scotty’s Castle was one of the 
selected earthquake monitoring station. During the period from 
1982 through 1993, numerous earthquakes with varied in magni- 
tudes and distances were recorded at Scotty's Castle. The records 
from 24 earthquakes were processed and included in this report. 
Tables 1 and 2 lists the processed earthquakes in chronological or- 
der and in the order of epicentral distances, respectively. Figure 1 
shows these epicenters and magnitudes. Due to the potential ben- 
efit of these data for the scientific community, DOE/NV and the 
National Park Service authorize the release of these records. 


16904 (NUREG/CR-6209) Memphis Area Regional Seismic 
Network: Final report, October 1986-September 1992. Chiu, 
J.M. (Memphis State Univ., TN (United States). Center for Earth- 
quake Research and Information); Johnston, A.C. Nuclear 
Regulatory Commission, Washington, DC (United States). Div. of 
Engineering; Memphis State Univ., TN (United States). Center for 
Earthquake Research and Information. Mar 1994. 59p. Sponsored 
by Nuclear Regulatory Commission, Washington, DC (United 
States). Contract NRC-04-86-120. Source: OSTI; NTIS; GPO. 
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The Memphis Area Regional Seismic Network (MARSN) has 
provided important southern coverage of the New Madrid seismic 
zone (NMSZ). One of the most important contributions of MARSN 
is to provide essential data for the successful identification of the 
Crittenden County fault zone which is located to the east and par- 
allel to the south-west segment of the NMSZ. In addition to felt 
reports and earthquake locations, MARSN data has also been 
added into database obtained by the PANDA (Portable Array for 
Numerical Data Acquisition) experiment for a comprehensive seis- 
mological study of the NMSZ. Results from the PANDA experiment 
combined with regional seismic network data clearly demonstrate 
that the seismogenic zone in the NMSZ is mainly confined within 
depths ranging from 3 to 15 km. The SW, NW, and NE segments 
of the NMSZ are characterized by narrow vertical strike-slip faults. 
The central NMSZ is, however, very complicated. The northcentral 
NMSZ is characterized by a well-defined planar feature dipping ~ 
31° SW which shows dominantly normal faulting. The southcentral 
NM®SZ is characterized by a ~ 48° SW dipping fault which shows 
dominantly reverse faulting. Although the east-west compressional 
regional stress may play an important role in fault movements in 
the NMSZ, the complication in focal mechanism along each 
segment may suggest that other factors including postseismic re- 
laxation by one or more of the 1811-1812 earthquakes, or the 
interactions between adjacent fault segments, or other tectonic fea- 
tures such as the right-lateral strike-slip Crittenden County Fault 
can not be overlooked in future tectonic studies of the NMSZ. 


16905 (SAND-94-0328C) NMR characterization of shocked 
quartz. Boslough, M.B. (Sandia National Labs., Albuquerque, NM 
(United States)); Cygan, R.T.; Assink, R.A.; Kirkpatrick, R.J. San- 
dia National Labs., Albuquerque, NM (United States). [1994]. 6p. 
Sponsored by USDOE, Washington, DC (United States);National 
Aeronautics and Space Administration, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-940380—1: 
National Institute for Research in Inorganic Materials (NIRIM) sym- 
posium on advanced materials, Tsukuba (Japan), 13-17 Mar 1994). 
Order Number DE94007733. Source: OSTI; NTIS; GPO Dep. 

We have characterized experimentally and naturally-shocked 
quartz (both synthetic and natural samples) by solid state nuclear 
magnetic resonance (NMR) spectroscopy. Relaxation analysis of 
experimentally-shocked samples provides a means for quantitative 
characterization of the amorphous/disordered silica component 
NMR spectra demonstrate that magnetization in both the amor- 
phous and crystalline components follows power-law behavior as a 
function of recycle time. This observation is consistent with the 
relaxation of nuclear spins by paramagnetic impurities. A fractal di- 
mension can be extracted from the power-law exponent associated 
with each phase, and relative abundances can be extracted from 
integrated intensities of deconvolved peaks. NMR spectroscopy of 
naturally-shocked sandstone from Meteor Crater, Arizona (USA) 
led to the discovery of a new amorphous hydroxylated silica phase. 
Solid state NMR spectra of both experimentally and naturally 
shocked quartz were unexpectedly rich in microstructural informa- 
tion, especially when combined with relaxation analysis and 
cross-polarization studies. We suggest solid state NMR as a poten- 
tially useful tool for examining shock-induced microstructural 
changes in other inorganic compounds, with possible implications 
for shock processing of structural ceramics. 


16906 (UCRL-JC—116371) Resolution of iterative inverses 
in seismic tomography. Berryman, J.G. Lawrence Livermore Na- 
tional Lab., CA (United States). Feb 1994. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-931260-1: Lanczos centenary conference, 
Raleigh, NC (United States), 12-17 Dec 1993). Order Number 
DE94008079. Source: OSTI; NTIS; GPO Dep. 

With applications to seismic traveltime tomography in mind, 
methods have been developed for computing both the model and 
data resolution matrices for iterative inverse such as those pro- 
duced by the Lanczos scheme for finding a matrix inverse. 


16907 (Y/EN-5087) Analysis spectral shapes from Califor- 
nia and central United States ground motion. Oak Ridge Y-12 
Plant, TN (United States); Risk Engineering, Inc., Boulder, CO 





(United States). 24 Jan 1994. 28p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840S21400. 
Order Number DE94010041. Source: OSTI; NTIS; INIS; GPO Dep. 

The objective of this study is to analyze the spectral shapes from 
earthquake records with magnitudes and distances comparable to 
those that dominate seismic hazard at Oak Ridge, in order to pro- 
vide guidance for the selection of site-specific design-spectrum 
shapes for use in Oak Ridge. The authors rely heavily on Califor- 
nia records because the number of relevant records from the 
central and eastern United States (CEUS) is not large enough for 
drawing statistically significant conclusions. They focus on the 0.5 
to 10-Hz frequency range for two reasons: (1) this is the frequency 
range of most engineering interest, and (2) they avoid the effect of 
well-known differences in the high-frequency energy content be- 
tween California and CEUS ground motions. 
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16908 (INIS-mf—14200) Documentation on the interlinked 
sponsorship programme of the BMFT for basic research in the 
natural sciences: Fields covered by this report: medium- 
energy and nuclear physics, particle physics, condensed 
matter and atomic physics. Bundesministerium fuer Forschung 
und Technologie, Bonn (Germany). Feb 1993. 147p. (In German). 
Order Number DE94761368. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The reports from the individual research teams working at vari- 
ous places in Germany show their particular achievements on the 
one hand, and at the same time illustrate the effectiveness of the 
interlinked sponsorship concept adopted by the Federal Ministry of 
Science and Technology (BMFT). There is an annex giving statisti- 
cal data on the scope and organisation of state sponsorship of 
basic research bound to large-scale research equipment. (DG) 
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16909 (DESY-93-141) Path integration and separation of 
variables in spaces of constant curvature in two and three di- 
mensions. Grosche, C. (Hamburg Univ. (Germany). 2. Inst. fuer 
Theoretische Physik). Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany). Oct 1993. 73p. Sponsored by Deutsche 
Forschungsgemeinschaft, Bonn (Germany). Contract DFG GR 
1031/2-1. Order Number DE94756207. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In this paper path integration in two- and three-dimensional 
spaces of constant curvature is discussed: i.e. the flat spaces R* 
and R°, the two- and three-dimensional sphere and the two- and 
three dimensional pseudosphere. The Laplace operator in these 
spaces admits separation of variables in various coordinate sys- 
tems. In all these coordinate systems the path integral formulation 
will be stated, however in most of them an explicit solution in terms 
of the spectral expansion can be given only on a formal level. 
What can be stated in all cases, are the propagator and the corre- 
sponding Green function, respectively, depending on the invariant 
distance which is a coordinate independent quantity. This property 
gives rise to numerous identities connecting the corresponding 
path integral representations and propagators in various coordinate 
systems with each other. (orig.) 


16910 (DOE/ER/40200-326) Localizability and the planck 
mass. Ne'eman, Y. (Tel-Aviv Univ. (israel). Sackler Faculty of Ex- 
act Sciences). Texas Univ., Austin, TX (United States). Center for 
Particle Physics. Jun 1993. 5p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG05-85ER40200. 
(TAUP/N—231-93). Order Number DE94009183. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The author combines the assumption of environmental decoher- 
ence, as the mechanism generating the classical (i.e. no quantum 
interferences) nature of spacetime, with the limit on its other classi- 
cal feature, point-like continuity, namely Planck length. As a result, 
quantum extended objects with masses larger than Planck mass 
have to derive their quantum behavior from long-range correlations; 
objects with masses smaller than Planck mass cannot display clas- 
sical behavior. 
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16911 (ENS-LAPP-A-421-93) R-matrix and q-covariant os- 
cillators for Ug(si(n—m)). Leblanc, Y. (Alabama Univ., University, 
AL (United States). Dept. of Physics); Wallet, J.C. Grenoble-1 
Univ., 74 - Annecy (France). Lab. de Physique des Particules Ele- 
mentaires. Feb 1993. 12p. Order Number DE94619896. Source: 
OSTI; NTIS (US Sales Only); INIS. 

An R-matrix formalism is used to construct covariant quantum 
oscillator algebras for U,g(sl(n—m)). It is shown that the complete 
structure of the twisted oscillator algebras can be obtained from the 
properties of the intertwining matrix obeying a Hecke type relation, 
combined with covariance of the oscillators at the deformed level 
and associativity. The resulting twisted algebras, involving q-bosons 
and q-fermions, are invariant under natural q-transformations of the 
oscillators induced by the coproduct. (author) 11 refs. 


16912 (INP—1586) Comment on the paper “Magnetic 
monopoles , Galilean invariance and Maxwell's equations” by 
F.S Crawford, [Amer. J. Phys. 60 (1992) 109-114]. Horzela, A. 
(Institute of Nuclear Physics, Cracow (Poland)); Kapuscik, E.; 
Uses, Ch.A. Institute of Nuclear Physics, Cracow (Poland). Feb 
1992. 4p. Order Number DE94621534. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. ELECTRODYNAMICS/galilei_ transforma- 
tions; ELECTRODYNAMICS; LORENTZ FORCE; MAGNETIC 
MONOPOLES; MAXWELL EQUATIONS; RELATIVITY THEORY 


16913 (ITP—93-54) Clebsch-Gordan and Racah coefficients 
of SUpq(2). Kachurik, |.1. AN Ukrainskoj SSR, Kiev (Ukraine). inst. 
Teoreticheskoj Fiziki. 1993. 8p. Order Number DE94622728. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Explicit expressions for the Clebsch-Gordan coefficients and for 
the Racah coefficients of the two-parametric quantum algebra 
SUpq(2) are derived. They are given as finite sums and as termi- 
nating basic hypergeometric functions 3¢2 and 4dz. It is indicated 
how other expressions for these coefficients can be derived with 
the help of basic hypergeometric functions. (author). 11 refs. 


16914 (ITP-93-55) Oscillator basis generating invariants in 
many-cluster problems. Kosinov, A.G.; Nesterov, A.V. AN Ukrain- 
skoj SSR, Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 1993. 5p. 
Order Number DE94622729. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The question of employing the generating invariants of oscillator 
basis for solving the many-cluster problems is discussed. As a 
specific application we consider the technique of calculating the 
Talmi-Moshinsky-Smirnov coefficients for the three-cluster problem. 
(author). 3 refs. 


16915 (JINR-E-4-93-363) Quasiclassical description of the 
nuclear particle scattering at large angles. Luk’yanov, V.K. 
(Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
Lab. of Theoretical Physics); Gridnev, K.A.; Embulaev, A.V. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). Lab. of 
Theoretical Physics. 1993. 8p. Order Number DE94622730. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Izvestiya Akademii Nauk SSSR, Seriya Fizich- 
eskaya. 

In terms of the three-dimensional semiclassical approach with 
straight line trajectories, a new method is developed for calculating 
cross sections of nuclear particles scattered at large angles v > 1/ 
k R. The method is applicable under the conditions k R>>1 and 
E>>V. (author). 5 refs.; 1 fig. 


16916 (JINR-R-4-93-136) Boundary conditions in the 
Aharonov-Bohm effect for particles with spin. Voropaev, S.A. 
(Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
Lab. of Theoretical Physics); Bordag, M. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). Lab. of Theoretical Physics. 
1993. 11p. (in Russian). Order Number DE94622731. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to Zhurnal Ehksperimental’noj i Teoreticheskoj Fiziki. 

The problem of boundary conditions in quantum mechanics for 
particles with spin 1/2 and magnetic moment in the Aharonov- 
Bohm field is considered. The method of self-adjoint extensions of 
Hamiltonian which is developed in the potential of short range 
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action theory is used. Also, possibilities of this method are investi- 
gated for the case of external magnetic field. Some interesting 
physical effects produced by the anomalous magnetic moment of a 
particle are considered. (author). 11 refs. 


16917 (JINR-R—-4-93-150) Solving the two-dimensional 
Schroedinger equation in self-consistent basis. Vinitskij, S.I. 
(Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
Lab. of Theoretical Physics); Inopin, E.V.; Chekanov, N.A. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). Lab. of 
Theoretical Physics. 1993. 11p. (In Russian). Order Number 
DE94621535. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the Organizing Committee of the International Con- 
ference 'Laser Physics-93’, June-July, Moscow. 

New approach for numerical calculations of energy spectra and 
wave functions of two-dimensional Schroedinger equation is pre- 
sented. This approach is more preferable for the hamiltonians with 
the complicated potential energy surface in comparison with direct 
diagonalization method. The formulation of the approach is given 
for the example of the C3, symmetric Hamiltonian. 14 refs., 1 fig. 


16918 (LA-UR-—94-1154) Decoherence, chaos, the quantum 
and the classical. Zurek, W.H.; Paz, J.P. Los Alamos National 
Lab., NM (United States). [1994]. 16p. Sponsored by National 
Aeronautics and Space Administration, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9306255-—2: 1993 
symposium on the foundations of modern physics, Cologne (Ger- 
many), 1-6 Jun 1993). Order Number DE94009317. Source: OSTI; 
NTIS; GPO Dep. 

The key ideas of the environment-induced decoherence ap- 
proach are reviewed. Application of decoherence to the transition 
from quantum to classical in open quantum systems with chaotic 
classical analogs is described. The arrow of time is, in this context, 
a result of the information loss to the correlations with the environ- 
ment. The asymptotic rate of entropy production (which is reached 
quickly, on the dynamical timescale) is independent of the details 
of the coupling of the quantum system to the environment, and is 
set by the Lyapunov exponents. We also briefly outline the existen- 
tial interpretation of quantum mechanics, justifying the slogan “No 
information without representation.” 


16919 (SLAC-PUB-6397) Decoherence, determinism and 
chaos. Noyes, H.P. Stanford Linear Accelerator Center, Menlo 
Park, CA (United States). Jan 1994. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00515. 
(CONF-9309358—1: 15. annual international meeting of the Alter- 
native Natural Philosophy Association, Cambridge (United 
Kingdom), 9-12 Sep 1993). Order Number DE94009018. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The author claims by now to have made his case that modern 
work on fractals and chaos theory has already removed the pre- 
sumption that classical physics is ‘deterministic’. Further, he claims 
that in so far as classical relativistic field theory (i.e. electromag- 
netism and gravitation) are scale invariant, they are self-consistent 
only if the idea of ‘test-particle’ is introduced from outside the 
theory. Einstein spent the last years of his life trying to use singu- 
larities in the metric as ‘particles’ or to get them out of the 
non-linearities in a grand unified theory — in vain. So classical 
physics in this sense cannot be the fundamental theory. However, 
the author claims to have shown that if he introduces a ‘scale in- 
variance bounded from below’ by measurement accuracy, then 
Tanimura's generalization of the Feynman proof as reconstructed 
by Dyson allows him to make a consistent classical theory for de- 
coherent sources sinks. Restoring coherence to classical physics 
via relativistic action-at-a distance is left as a task for the future. 
Relativistic quantum mechanics, properly reconstructed from a 
finite and discrete basis, emerges in much better shape. The con- 
cept of ‘particles has to be replaced by NO-YES particulate events, 


and particle-antiparticle pair creation and annihilation properly for- 
mulated. 


16920 (SLAC-PUB-6440) Stapp’s quantum dualism: The 
James/Heisenberg model of consciousness. Noyes, H.P. Stan- 
ford Linear Accelerator Center, Menlo Park, CA (United States). 18 
Feb 1994. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00515. (CONF-940270-1: 10. 
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annual meeting of the Alternative Natural Philosophy Association 
(ANPA), Stanford, CA (United States), 19-21 Feb 1994). Order 
Number DE94009028. Source: OSTI; NTIS; INIS; GPO Dep. 

Henry Stapp attempts to resolve the Cartesian dilemma by intro- 
ducing what the author would characterize as an ontological 
dualism between mind and matter. His model for mind comes from 
William James’ description of conscious events and for matter from 
Werner Heisenberg’s ontological model for quantum events (wave 
function collapse). His demonstration of the isomorphism between 
the two types of events is successful, but in the author's opinion 
fails to establish a monistic, scientific theory. The author traces 
Stapp's failure to his adamant rejection of arbitrariness, or ‘ran- 
domness’. This makes it impossible for him (or for Bohr and Pauli 
before him) to understand the power of Darwin's explanation of bi- 
ology, let along the triumphs of modern ‘neo-Darwinism’. The 
author notes that the point at issue is a modern version of the un- 
resolved opposition between Leucippus and Democritus on one 
side and Epicurus on the other. Stapp’s views are contrasted with 
recent discussions of consciousness by two eminent biologists: 
Crick and Edelman. They locate the problem firmly in the context 
of natural selection on the surface of the earth. Their approaches 
provide a sound basis for further scientific work. The author briefly 
examines the connection between this scientific (rather than onto- 
logical) framework and the new fundamental theory based on 
bit-strings and the combinatorial hierarchy. 


16921 (UCRL-LR-114875) On the hypothesis that quantum 
mechanism manifests classical mechanics: Numerical ap- 
proach to the correspondence in search of quantum chaos. 
Lee, Sang-Bong. Lawrence Livermore National Lab., CA (United 
States). Sep 1993. 241p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94009272. Source: OSTI; NTIS; INIS; GPO Dep. 

Quantum manifestation of classical chaos has been one of the 
extensively studied subjects for more than a decade. Yet clear un- 
derstanding of its nature still remains to be an open question partly 
due to the lack of a canonical definition of quantum chaos. The 
classical definition seems to be unsuitable in quantum mechanics 
partly because of the Heisenberg quantum uncertainty. In this re- 
gard, quantum chaos is somewhat misleading and needs to be 
clarified at the very fundamental level of physics. Since it is well 
known that quantum mechanics is more fundamental than classical 
mechanics, the quantum description of classically chaotic nature 
should be attainable in the limit of large quantum numbers. The fo- 
cus of my research, therefore, lies on the correspondence principle 
for classically chaotic systems. The chaotic damped driven pendu- 
lum is mainly studied numerically using the split operator method 
that solves the time-dependent Schroedinger equation. For classi- 
cally dissipative chaotic systems in which (multi)fractal strange 
attractors often emerge, several quantum dissipative mechanisms 
are also considered. For instance, Hoover's and Kubo-Fox-Keizer’s 
approaches are studied with some computational analyses. But the 
notion of complex energy with non-Hermiticity is extensively ap- 
plied. Moreover, the Wigner and Husimi distribution functions are 
examined with an equivalent classical distribution in phase-space, 
and dynamical properties of the wave packet in configuration and 
momentum spaces are also explored. The results indicate that 
quantum dynamics embraces classical dynamics although the clas- 
sicalquantum correspondence fails to be observed in the classically 
chaotic regime. Even in the semi-classical limits, classically chaotic 


phenomena wouki eventually be suppressed by the quantum un- 
certainty. 


6612 Techniques of General Use In Physics 
Refer also to citation(s) 16942, 17645, 17646 
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Refer also to citation(s) 15854, 16161, 16185, 16200, 16207, 
16222, 16225, 16449, 16918, 16921, 17350, 17435, 17661, 17707 


16922 (DESY-—93-122) New linear systems for 2D Poincare 
supergravities. Nicolai, H. (Hamburg Univ. (Germany). 2. inst. fuer 
Theoretische Physik). Deutsches Elektronen-Synchrotron (DESY), 





Hamburg (Germany). Aug 1993. 13p. Order Number DE94756400. 
Source: OSTI; NTIS (US Sales Only). 

A new linear system is constructed for Poincare supergravities in 
two dimensions. In contrast to previous results, which were based 
on the conformal gauge, this linear system involves the topological 
world sheet degrees of freedom (the Beltrami and super-Beltrami 
differentials). The associated spectral parameter likewise depends 
on these and is itself subject to a pair of differential equations, 
whose integrability condition yields one of the equations of motion. 
These results suggest the existence of an extension of the Geroch 
group mixing propagating and topological degrees of freedom on 
the world sheet. We also develop a chiral tensor formalism for 
arbitrary Beltrami differentials, in which the factorization of 2d dif- 
feomorphisms is always manifest. (orig.) 


16923 (DESY-93-125) Physical states in d = 3, N = 2 su- 
pergravity. Wit, B. de (Rijksuniversiteit Utrecht (Netherlands). Inst. 
voor Theoretische Fysica); Matschull, H.J.; Nicolai, H. Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany). Sep 1993. 
lip. (THU—93/19). Order Number DE94756405. Source: OSTI; 
NTIS (US Sales Only). 

To clarify some issues raised by D’Eath’s recent proposal for the 
physical states of N = 1 supergravity in four dimensions, we study 
pure (topological) N = 2 supergravity in three dimensions, which is 
formally very similar, but much easier to solve. The wave function- 
als solving the quantum constraints can be understood in terms of 
arbitrary functions on the space of moduli and supermoduli, which 
is not Hausdorff. We discuss the implications for the wave function- 
als and show that these are not amenable to expansions in 
fermionic coordinates, but can serve as lowest-order solutions to 
the quantum constraints in an expansion in h in more realistic the- 
ories. (orig.) 
16924 


(DOE/ER/45189-7) [Growth and _ nonlinearity): 


Progress report. Savit, R. Michigan Univ., Ann Arbor, MI (United 
States). 1993. 7p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract FG02-85ER45189. 
DE94007366. Source: OSTI; NTIS; GPO Dep. 

The research centered on the physics of growth. One particular 
focus was the spiral patterns seen in excitable media, such as the 
chemical reaction of Belousov and Zhabatinskii, and the aggrega- 
tion of the slime mold, Dictyostelium Discoideum. Another area of 
interest is the statistical roughness of the growth front itself. For 
example, when growing thin films, the roughness of the surface is 
very important for the ultimate quality of the film. Besides its direct 
technological relevance, this problem is intimately connected to 
many fundamental problems in statistical physics. In addition work 
was done in the related area of statistical properties of flux-flow 
motion in superconductors. Substantial progress was also made on 
techniques and applications of the analysis of complex systems. 
Methods of time series analysis were generalized to the analysis of 
complex spatio-temporal patterns. In the examples studied most, 
turbulence and electroencephalograms, the spatio-temporal pat- 
terns are very complex and fleeting, and can easily be misken for 
random noise. Nevertheless, substantial progress was made in de- 
veloping and applying methods to these systems that indicate the 
presence of nonrandom time-varying spatial patterns. 


Order Number 


16925 (FNAL/C—94/064) Data acquisition systems for the 
Sloan Digital Sky Survey. Petravick, D.; Berman, E.; MacKinnon, 
B.; Nicinski, T.; Pordes, R.; Sergey, G.; Rechenmacher, R.; Annis, 
J.; Kent, S.; McKay, T.; Stoughton, C.; Husby, D. Fermi National 
Accelerator Lab., Batavia, IL (United States). Mar 1994. 14p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH03000. (CONF-940391—1: Society of Photo-Optical In- 
strumentation Engineers (SPIE) conference, Kona Beach, HI 
(United States), 13-18 Mar 1994). Order Number DE94008992. 
Source: OSTI; NTIS; GPO Dep. 

The Sloan Digital Sky Survey (SDSS) will image II steradians 
about the north galactic cap in five filters, and acquire one million 
spectra using a dedicated 2.5 meter telescope at the Apache Point 
Observatory in New Mexico. The authors describe the data acquisi- 
tion system for the survey’s three main detectors: an imaging 
camera, mounting 54 Tektronix charge-coupled devices (CCD); a 
pair of spectrographs, each mounting a pair of CCDs; and a 
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smaller monitor telescope camera. The authors describe the sys- 
tem’s hardware and software architecture, and relate it to the 
survey’s special requirements for high reliability and need to under- 
stand its instrumentation in order to produce a consistent survey 
over a five year period. 


16926 (FRNC-TH-3732) Experimental and theoretical study 
of thermal treatments of wood. Physico-mechanical characteri- 
zation of treated woods. Bohnke, |. Ecole Nationale Superieure 
des Mines, 75 - Paris (France); Ecole Nationale Superieure des 
Mines, 42 - Saint-Etienne (France). 6 Jan 1993. 268p. (in French). 
Order Number DE94749212. Source: OSTI; NTIS (US Sales Only). 

Wood is known to be a complex material, because heteroge- 
neous, anisotropic, hygroscopic. When it is submitted to an 
economized pyrolysis at low temperatures (-73 to 7 degrees 
Kelvin), it looses a part of its absorbent nature, but has a better di- 
mensional stability and an increased resistance to micro-organisms 
attacks. The present work studies, on the one hand experimental 
view of these heat treatments, that is to say, the measure of tem- 
peratures for different ranges in a wooden cylinder treated in bath 
for which following parameters varied: wood species, diameter, ini- 
tial humidity of the small bar, ordered temperature and nature of 
bath; on the other hand, it studies heat and mass transfer phenom- 
ena taking in account conduction, wood water vaporization, 
chemical decomposition of wood and variations of density, humidity 
rate, thermal conductivity and heat capacity. To optimize treatments 
conditions, physico-mechanical properties of treated wood are 
characterized by a non destructive control as ultrasonic spec- 
troscopy. Others methods of control were used to complete the 
first method: forced vibrations of wooden beams, statistical trying 
of flexion and compression and thermo-mechanical analysis. All 
results agreed and show, for studied woods (beech, poplar) a dis- 
continuous variation around -33 degrees Kelvin for a treatment 
time of 15 minutes. A fatigue of massive material, but strongly re- 
duced when the material is wet and treated in bath. 


16927 (INP-MSU-—93-4-296) Characteristics of multiple au- 
roral inverted-V structures and the problem of magnetospheric 
plasma stratification. Antonova, E.E.; Stepanova, M.V.; Teltzov, 
M.V.; Tverskoy, B.A. Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1993. 32p. (NIIYaF-MGU-—93-4-296.). Order Number 
DE94622233. Source: OSTI; NTIS (US Sales Only); INIS. 

The concept of hot stratification of magnetospheric plasma is 
presented. The stratification mechanism is based on the assump- 
tion that in the center of plasma sheet the pressure is 
approximately isotropic and under steady state conditions the gra- 
dient and curvature drift currents play the principal role. The 
number of formed structures is determined by the parameter of 
stratification. 7 figs., 2 tabs. 


16928 (IRF-213, pp. 1) Maximum entropy methods for re- 
constructing physical distributions. Oscarsson, T. (Swedish 
Inst. of Space Physics, Umeaa Univ. (Sweden)). Swedish Inst. of 
Space Physics, Kiruna (Sweden). Aug 1993. (CONF-9303270-: 
Auroral Tomography Workshop, Kiruna (Sweden), 9-11 Mar 1993). 
In Auroral Tomography Workshop. 107p. Order Number 
DE94619170. Source: OSTI; NTIS; INIS. 

Short communication. TOMOGRAPHY/aurorae; ENTROPY; 
PLASMA WAVES; SPACE; STATISTICS; TOMOGRAPHY; AURO- 
RAE 


16929 (IRF-213, pp. 13-22) Studies of natural and artificial 
irregularities in the near space by optic tomography methods. 
Alpatov, V.V. (inst. of Applied Geophysics, Moscov (Russian Fed- 
eration)). Swedish Inst. of Space Physics, Kiruna (Sweden). Aug 
1993. (CONF-9303270-: Auroral Tomography Workshop, Kiruna 
(Sweden), 9-11 Mar 1993). In Auroral Tomography Workshop. 
107p. Order Number DE94619170. Source: OSTI; NTIS; INIS. 
The paper presents some evaluations of possibility to use the 
optical tomographics methods for investigations of natural and arti- 
ficial irregularities in the near earth space. Results obtained at 
research of artificial irregularities are described. 4 refs, 10 figs. 


16930 (IRF-213, pp. 23-33) A note on the computed auro- 
ral tomography by the MART method. Aso, T. (Kyoto Univ. 
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(Japan). Dept. of Electrical Engineering); Muguruma, K.; Yabu, T.; 
Hashimoto, T.; Abe, M.; Ejiri, M. Swedish Inst. of Space Physics, 
Kiruna (Sweden). Aug 1993. (CONF-9303270—: Auroral Tomogra- 
phy Workshop, Kiruna (Sweden), 9-11 Mar 1993). In Auroral 
Tomography Workshop. 107p. Order Number DE94619170. 
Source: OSTI; NTIS; INIS. 

A cell model analysis hy MART (Multiplicative Algebraic Recon- 
struction Technique) has been numerically tested. For binocular 
stereo analysis, good reconstruction is only possible when aurora 
is simply layered and location is such that essential information is 
available. Correction resting on aurora characteristics that it is 
aligned with geomagnetic line of force and assumes plausible alti- 
tude distribution is added in the course of MART analysis. This 
modified MART method gives improvement for the analysis of 
binocular stereo observation. Multiple-station observation is infor- 
mative for unambiguous reconstruction by the simple MART 
analysis. Coordinated stereo observation with ALIS and other col- 
leagues are fairly promising. A few of Iceland stereo observation 
has been analysed based on the modified MART. Figs. 


16931 (IRF—213, pp. 35-45) Informational analysis of auro- 
ral tomograph. Alpatov, V.V. (Inst. of Theoretical and Applied 
Mechanics, Novosibirsk (Russian Federation)); Pickalov, V.V.; Liha- 
chov, A.V. Swedish Inst. of Space Physics, Kiruna (Sweden). Aug 
1993. (CONF-9303270-: Auroral Tomography Workshop, Kiruna 
(Sweden), 9-11 Mar 1993). In Auroral Tomography Workshop. 
107p. Order Number DE94619170. Source: OSTI; NTIS; INIS. 

The problem of optimal observation points localization is dis- 
cussed. The quantitative estimation of inequality of projections 
obtained from different directions on reconstruction error is pre- 
sented. The examples of using this estimation to artificial structures 
and auroral investigations are shown. 4 refs, 12 figs. 


16932 (IRF-213, pp. 47-48) Imaging ionospheric electron 
density with tomographic techniques. Fehmers, G. (T.U. Eind- 
hoven (Netherlands). Dept. of Applied Physics). Swedish Inst. of 
Space Physics, Kiruna (Sweden). Aug 1993. (CONF-9303270-: 
Auroral Tomography Workshop, Kiruna (Sweden), 9-11 Mar 1993). 
In Auroral Tomography Workshop. 107p. Order Number 
DE94619170. Source: OSTI; NTIS; INIS. 

Short communication. AURORAE/tomography; AURORAE; TO- 
MOGRAPHY; ELECTRON DENSITY; IONOSPHERE; PHASE 
SHIFT; RADIOWAVE RADIATION; SATELLITES 


16933 (IRF-213, pp. 49-58) Spectrotomography - a new 
method of studying the internal structure of the polychromatic 
objects. Levin, G.G. (State Research Inst. for Optophysical Mea- 
surements, Inst. of Applied Geophysics, Moscow (Russian 
Federation)); Bulygin, F.V.; Alpatov, V.V. Swedish Inst. of Space 
Physics, Kiruna (Sweden). Aug 1993. (CONF-9303270-: Auroral 
Tomography Workshop, Kiruna (Sweden), 9-11 Mar 1993). In Auro- 
ral Tomography Workshop. 107p. Order Number DE94619170. 
Source: OSTI; NTIS; INIS. 

The paper describes a new approach to studying the spectral- 
spatial characteristics of the objects, proposed by the authors and 
the results of its experimental testing. This approach is based on 
application of tomographic principles to the spectral investigations 
of the objects. The results obtained show the great advantages of 


this method for the spectral analysis of spatially extended objects. 
5 refs, 6 figs. 


16934 (IRF-213, pp. 59-62) Test of auroral tomography 
methods for the ALIS project. Davydov, V.S. (State Optical Inst., 
St. Petersburg (Russian Federation)); Pivovarov, V.V. Swedish 
Inst. of Space Physics, Kiruna (Sweden). Aug 1993. (CONF- 
9303270—: Auroral Tomography Workshop, Kiruna (Sweden), 9-11 
Mar 1993). In Auroral Tomography Workshop. 107p. Order Num- 
ber DE94619170. Source: OSTI; NTIS; INIS. 

Different techniques of evaluation of reliability of auroral tomog- 
raphy methods have been considered. Iterative algorithm of 
tomographic reconstruction of approximate 3-D aurora image 
based on single 2-D Tv image and height brightness profiles ob- 
tained by geophysical rockets has been developed. Based on this 
algorithm, 3-D aurora model (50x128x128 with spatial resolution 
1.5 km) designed for different tomographic techniques testing has 
been developed. Preliminary results of evaluations of noise, ALIS 


424 ERA Vol. 19, No. 6 


Tv camera field of view size and spatial resolution influences on 
accuracy and convergence of ART method are presented. 10 refs, 
3 figs. 


16935 (IRF-213, pp. 63-68) Possibilities of calibration of 
auroral tomography methods by direct rocket measurements. 
Davydov, V.S. (State Optical Inst., St. Petersburg (Russian Federa- 
tion)); Pivovarov, V.V.; Chernouss, S.A. Swedish Inst. of Space 
Physics, Kiruna (Sweden). Aug 1993. (CONF-9303270—: Auroral 
Tomography Workshop, Kiruna (Sweden), 9-11 Mar 1993). In Auro- 
ral Tomography Workshop. 107p. Order Number DE94619170. 
Source: OSTI; NTIS; INIS. 

In this paper we demonstrate how the Auroral tomography 
method may be calibrated by rocket photometers measurements. 
The rocked payload for measurements of altitude distribution of au- 
roral emissions is under consideration. Technical parameters of the 
existing Russian rocket filter photometers are discussed. Proposals 
for the experiment of simultaneous measurements of the ground- 
based camera of ALIS and by rocket photometers are advertised. 
5 refs, 5 figs. 


16936 (IRF-213, pp. 69-80) Feasibility study of ionospheric 
tomography with radio telescopes. Fehmers, G. (T.U. Eindhoven 
(Netherlands). Dept. of Applied Physics). Swedish Inst. of Space 
Physics, Kiruna (Sweden). Aug 1993. (CONF-9303270—: Auroral 
Tomography Workshop, Kiruna (Sweden), 9-11 Mar 1993). In Auro- 
ral Tomography Workshop. 107p. Order Number DE94619170. 
Source: OSTI; NTIS; INIS. 

With radio telescopes astronomers monitor cosmic radio 
sources. The observations are affected by the troposphere and 
ionosphere. A few times a day they do calibration measurements 
of point sources with known position and intensity to correct for 
this. These data contain information on the ionospheric electron 
content (column density). Over the last few years there has been a 
great deal of interest in ionospheric tomography using beacon 
satellites. Data on electron column density from these satellites is 
used in tomographic inversion to image the electron density. It has 
been suggested to use data from spaced radio telescopes for iono- 
spheric tomography as well. This paper deals with the question 
whether this is possible. It is found that only a very basic form of 
diffraction tomography offers possibilities. For the Westerbork Syn- 
thesis Radio Telescope, it would permit location of a scatterer up to 
a maximum altitude of ~ 32 km, with a horizontal resolution of 144 
m and a vertical resolution of = 6 km. Please note that this is well 
below the ionosphere. 20 refs, 5 figs, 1 tab. 


16937 (IRF—213, pp. 81) Prospects for 3-D visualisation. 
Steen, Aa. (Swedish Inst. of Space Physics, Kiruna (Sweden)). 
Swedish Inst. of Space Physics, Kiruna (Sweden). Aug 1993. 
(CONF-9303270-: Auroral Tomography Workshop, Kiruna (Swe- 
den), 9-11 Mar 1993). In Auroral Tomography Workshop. 107p. 
Order Number DE94619170. Source: OSTI; NTIS; INIS. 

Short communication. AURORAE/tomography; AURORAE; 
TOMOGRAPHY; HOLOGRAPHY; IMAGE PROCESSING; THREE- 
DIMENSIONAL CALCULATIONS 


16938 (IRF-213, pp. 83-102) Tomography reconstruction of 
a 3 D-auroral luminosity distribution. Pudovkin, M.|. (Inst. of 
Physics, Univ. of St. Petersburg, Potrovorets (Russian Federa- 
tion)); Troyan, V.N.; Ryzhikov, G.A. Swedish Inst. of Space 
Physics, Kiruna (Sweden). Aug 1993. (CONF-9303270—-: Auroral 
Tomography Workshop, Kiruna (Sweden), 9-11 Mar 1993). in Auro- 
ral Tomography Workshop. 107p. Order Number DE94619170. 
Source: OSTI; NTIS; INIS. 

For the reconstruction of auroral luminosity a modified 
back-projection algorithm including the information sensitivity of to- 
mographic experiment is suggested. The back projection algorithm 
is based upon tomographic functionals containing the photometric 
factors. This algorithm allows to obtain the reconstruction of auroral 
luminosity. To test the algorithm proposed for solving the problem 
of calculating the 3 D spatial distribution of auroral luminosity 
according to the data from a network of ground based all-sky cam- 
eras, there was constructed a series of simulated ‘all-sky films’. For 
this purpose, some artificial auroral homogeneous and rayed arcs 
were modelled. Then model all-sky images of the arc were calcu- 
lated for a net-work of ‘cameras’ by integrating the luminosity of 





the light sources along sight beams radiating from the camera sites 
under various zenith and azimuth angles with the angle resolution 
Aé = A¢ = 5 degrees. Comparison of the original and reconstructed 
distributions of the ‘auroral’ luminosity has shown their reasonable 
agreement. 3 refs, 5 figs. 


16939 (JINR-D—2-93-318) The electric field of neutral 
micro-systems with moving charges. Part |. Strel’tsov, V.N. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). Lab. 
of High Energy. 1993. 3p. Order Number DE94623858. Source: 
OSTI; NTIS (US Sales Only); INIS. 

It is shown in the framework of the planetary model of atom that 
the generally accepted presentation of the electric field squeezing 
by motion contradicts results of experiments on gas efflux from 
large volume. (author). 6 refs.; 1 fig. 


16940 (JINR-D—2-93-359) The electric field of neutral 


micro-systems with moving charges. Part Il. Strel’'tsov, V.N. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). Lab. 
of High Energy. 1993. 3p. Order Number DE94623859. Source: 
OSTI; NTIS (US Sales Only); INIS. 

On the basis of Lienard-Wiechert potential and ‘classical’ quark 
model of hadron structure the calculations of electric field of neu- 
tron and +°-meson are developed. (author). 3 refs.; 2 figs. 


16941 (JINR-E—2-93-203) Determining of the nuclear com- 
position of primary cosmic rays from the experimental 
distributions of multiple muons in atmospheric showers. Besh- 
toev, Kh.M. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Computing Techniques and Automation. 1993. 
7p. Order Number DE94622232. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Various approaches are discussed for determining the nuclear 
composition of the primary cosmic radiation from the distributions 
of multiple muons. Results are presented of calculations of the dis- 
tributions of multiple muons for A’, A*, A'+, A26, A5® nuclei for an 
infinite plane and for the underground scintillation telescope of the 
Institute for Nuclear Research of the Academy of Sciences of Rus- 
sia.The most suitable technique for determination of the primary 
nuclear composition of cosmic rays from the distribution of multiple 
muons is shown to be the approximate solution of a set of N equa- 
tions, in which the respective coefficients of the contributions of 
various nuclei A'(i=1-N) to the primary composition serve as 
variables, while the remaining parts of these equations are the dis- 
tributions of multiple muons obtained experimentally. 7 refs.; 2 
tabs. 


16942 (LA-UR-94-830) The PS 200 catching trap: A new 
tool for ultra-low energy antiproton physics. Holzscheiter, M.H. 
(Los Alamos National Lab., NM (United States)); Dyer, P.L.; King, 
N.S.P.; Lizon, D.C.; Morgan, G.L.; Schauer, M.M.; Schecker, J.A.; 
Hoibraten, S.; Lewis, R.A.; Otto, T.; Rochet, J. Los Alamos Na- 
tional Lab., NM (United States). [1994]. 32p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9309360—-1: NAN ‘93: nucleon-antinucleon 
physics, Moscow (Russian Federation), 11-19 Sep 1993). Order 
Number DE94009309. Source: OSTI; NTIS; INIS; GPO Dep. 

Approximately one million antiprotons have been trapped and 
electron cooled in the PS200 catching trap from a single fast 
extracted pulse from LEAR. The system is described in detail, dif- 
ferent extraction schemes are discussed, and possible applications 
of this instrument to ultra-low energy atomic and nuclear physics 
with antiprotons are mentioned. 


16943 (LA-UR-94-881) Working group 1: Coronal stream- 
ers. Kopp, R.A. Los Alamos National Lab., NM (United States). 
[1994]. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9309359-1: 2. 
Solar and Heliospheric Observatory (SOHO) workshop, Isola 
d’Elba (Italy), 27 Sep - 1 oct 1993). Order Number DE94009313. 
Source: OSTI; NTIS; GPO Dep. 

The working group on colonel! streamers convened on the first 
day of the 2nd SOHO Workshop, which took place in Marciana 
Marina, Isola d’Elba, 27 September—1 October 1993. Recent 
progress in streamer observational techniques and theoretical mod- 
eling was reported. The contribution of streamers to the mass and 
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energy supply for the solar wind was discussed. Moreover, the im- 
portance of thin electric current sheets for determining both the 
gross dynamical properties of streamers and the fine-scale filamen- 
tary structure within streamers, was strongly emphasized. Potential 
advances to our understanding of these areas of colonel physics 
that could be made by the contingent of instruments aboard SOHO 
were pointed out. 


16944 (LA-UR-94-916) Diffusion at the magnetopause: A 
theoretical perspective. Winske, D. (Los Alamos National Lab., 
NM (United States)); Thomas, V.A.; Omidi, N. Los Alamos National 
Lab., NM (United States). [1994]. 16p. Sponsored by National 
Aeronautics and Space Administration, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-940393—2: Chap- 
man conference on physics of the magnetopause, San Diego, CA 
(United States), 14-18 Mar 1994). Order Number DE94009356. 
Source: OSTI; NTIS; GPO Dep. 

This paper discusses theoretical aspects of cross-field wave- 
particle transport at the magnetopause. The basic framework for 
calculating the transport based on second order-theory is reviewed. 
Instabilities that give rise to the waves which then lead to particle 
scattering and diffusion are discussed, and in particular, the lower 
hybrid drift instability is emphasized. The linear and nonlinear prop- 
erties of this instability are presented, along with results from 
revelant computer simulations. Other potential diffusion processes 
at the magnetopause are also described. The overall conclusion, 
supported by wave and particle observations, is that wave-particle 
diffusion is a relatively weak process at the magnetopause. 
Further, it is argued that this line of research, while illuminating po- 
tential new mechanisms, cannot address the more important 
question of diffusion and transport on a spatial scale of many ion 
gyroradii over a temporal scale of many ion gyroperiods. A new 
paradigm to examine the global aspects of magnetopause trans- 
port on ion scales using hybrid code methods is presented. Results 
of two-dimensional hybrid simulations show that the structure of the 
magnetopause for northward interplanetary magnetic field is repro- 
duced, and the resulting transport in this case is due to waves 
below the ion gyrofrequency. Diffusion in the presence of viscous 
transport due to the kinetic Kelvin-Helmholtz instability is then dis- 
cussed. The potential for the study of particle diffusion, viscous 
interactions and magnetic reconnection simultaneously through this 
paradigm is also addressed. 


16945 (LBL-35120) Stimulated Cerenkov-radiation pro- 
cesses in dusty AGN. Krishan, V. (indian Inst. of Astrophysics, 
Bangalore (India)). Lawrence Berkeley Lab., CA (United States). 
Jan 1994. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. Order Number 
DE94009639. Source: OSTI; NTIS; INIS; GPO Dep. 

An electron moving with a superluminal velocity in a dielectric 
medium gives rise to spontaneous Cerenkov radiation. If, instead 
of a single electron, a high density superluminal electron beam is 
made to pass through a dielectric, the spontaneously generated 
radiation will grow exponential with distance and is known as stim- 
ulated Cerenkov-Compton radiation. If, in addition, an incident 
electromagnetic field interacts with a strong superluminal or sublu- 
minal electron beam, a frequency up-converted stimulated 
scattered radiation is produced, which by analogy to a similar pro- 
cess in vacuum with subluminal electron beams, is known as 
Cerenkov-Raman radiation. We explore and point out the role of 
these processes in the dust environs of Active Galactic Nuclei 
(AGN). Since, the refractive index of the dust matter is a key factor 
in these processes, their inclusion links the properties of the dust 
grains with the characteristics of the non-thermal continuum espe- 
cially in the infrared range, which, the observations show to be 
particularly bumpy and therefore requires additional contributions 
over the thermal continuum. 


16946 (PPPL-2955) Global structures of Alfven-ballooning 
modes in magnetospheric plasmas. Vetoulis, G.; Chen, Liu. 
Princeton Univ., NJ (United States). Plasma Physics Lab. Mar 
1994. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH03073. Order Number 
DE94009829. Source: OSTI; NTIS; INIS; GPO Dep. 

The authors show that a steep plasma pressure gradient can 
lead to radially localized Alfven modes, which are damped through 
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coupling to filed line resonances. These have been called drift 
Alfven balloning modes (DABM) and are the prime candidates to 
explain Pc4-Pc5 geomagnetic pulsations observed during storms. 
A strong dependence of the damping rate on the azimuthal wave 
number m is established, as well as on the equilibrium profile. A 
minimum azimuthal mode number can be found for the DABM to 
be radially trapped. The authors find that higher m DABMs are bet- 
ter localized, which is consistent with high-m observations. 


16947 (PPPL-2974) Ballooning-mirror instability and inter- 
nally driven Pc 4-5 wave events. Cheng, C.Z.; Qian, Q.; 
Takahashi, K.; Lui, A.T.Y. Princeton Univ., NJ (United States). 
Plasma Physics Lab. Mar 1994. 27p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03073. 
Order Number DE94008838. Source: OSTI; NTIS; INIS; GPO Dep. 
A kinetic-MHD field-aligned eigenmode stability analysis of low 
frequency ballooning-mirror instabilities has been performed for 
anisotropic pressure plasma sin the magnetosphere. The ballooning 
mode is mainly a transverse wave driven unstable by pressure gra- 
dient in the bad curvature region. The mirror mode with a dominant 
compressional magnetic field perturbation is excited when the prod- 
uct of plasma beta and pressure anisotropy (P ,/P) > 1) is large. 
From the AMPTE/CCE particle and magnetic field data observed 
during Pc 4-5 wave events the authors compute the ballooning- 
mirror instability parameters and perform a correlation study with 
the theoretical instability threshold. They find that compressional Pc 
5 waves approximately satisfy the ballooning-mirror instability con- 
dition, and transverse Pc 4-5 waves are probably related to 
resonant ballooning instabilities with small pressure anisotropy. 


16948 (TRITA-ALP—93-01) Laboratory and space experi- 
ments as a key to the plasma universe. Faelthammar, C.G. 
Royal Inst. of Tech., Stockholm (Sweden). Dept. of Plasma 
Physics. Aug 1993. 20p. Order Number DE94621577. Source: 
OSTI; NTIS; INIS. 

Almost all of the known matter in our universe is in the state of 
plasma. Because of the complexity of the plasma state, a reliable 
understanding has to be built on empirical knowledge, since 
theoretical models easily become misleading unless guided by ex- 
periment or observation. Cosmical plasmas cover a vast range of 
densities and temperatures, but in important respects they can be 
classified into three main categories: high, medium, and low den- 
sity plasmas. The ability of a plasma to carry electric current is 
very different in different kinds of plasma, varying from high density 
plasmas, where the ordinary Ohms law applies to low density plas- 
mas, where no local macroscopic relation needs to exist between 
electric field and current density. According to classical formulas, 
the electrical conductivity of many plasmas should be practically 
infinite. But on the basis of laboratory experiments and in situ mea- 
surements in space we now know that in important cases the 
plasmas ability to carry electric current can be reduced by many 
powers of ten, and even collisionless plasmas may support signifi- 
cant magnetic-field aligned electric fields. A small number of 
processes responsible for this have been identified. They include 
anomalous resistivity, magnetic mirror effect and electric double 
layers. One of the consequences is possible violation of the frozen 
field condition, which greatly simplifies the analysis but can be dan- 
gerously misleading. Another is the possibility of extremely efficient 
release of magnetically stored energy. Cosmical plasmas have a 
strong tendency to form filamentary and cellular structures, which 
complicates their theoretical description by making homogeneous 
models inappropriate. In situ observations in the Earths magneto- 
sphere have revealed completely unexpected and still not fully 
understood chemical separation processes that are likely to be im- 
portant also in astrophysical plasmas. 108 refs. 


16949 (TRITA-ALP-93-02) The double probe electric field 
experiment on Freja: description and first results. Marklund, 
G.T. (Royal Inst. of Tech., Dept. of Plasma Physics, Alfven Lab., 
Stockholm (Sweden)); Blomberg, L.G.; Lindqvist, A.A.; Faeltham- 
mar, C.G.; Haerendel, G.; Mozer, F.S.; Pedersen, A.; Tanskanen, 
P. Royal Inst. of Tech., Stockholm (Sweden). Dept. of Plasma 


Physics. Oct 1993. 24p. Order Number DE94620656. Source: 
OSTI; NTIS; INIS. 
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A description is given of the Freja double-probe electric field in- 
strument. Its capability to perform high-resolution measurements of 
the aurora and its fine-structure as well as collect information on 
sub-auroral and low-latitude phenomena is illustrated by selected 
results from the first six months of operation. The instrument is 
highly flexible and possible to operate in a number of different 
modes. It is also equipped with a 4-Megabyte burst memory for 
high data sampling rate and temporary storage of data. It has been 
fully operational since October 1992, and delivers data from ~22 
hours/day including about 5-6 auroral crossings/day of the northern 
and southern auroral ionosphere. New and important information in 
the auroral fine structure and electrodynamics is obtained by 
means of burst resolution data (6144 samples/s) and normal reso- 
lution data (768 sample/s). Common burst data collection triggered 
by the electric field event detector has turned out to be very useful 
for the selection of scientifically interesting events. This is illus- 
trated by high-resolution data of a pair of extremely intense and 
narrow electric field structures (1 V/m) which are associated with a 
total absence of precipitating particles, depletions of the thermal 
plasma and with an intense wave activity. The low inclination of the 
Freja orbit provides a new perspective for studying large-scale phe- 
nomena associated with east-west gradients as is exemplified by 
electric field data from a satellite crossing over north-south oriented 
auroral structures presumably resulting from rotational distortions of 
east-west aligned auroral arcs. The different plasma regimes en- 
countered by Freja are continuously monitored by means of current 
sweeps applied to the probes and by the satellite potential. 


16950 (UCRL-CR-115876) An improved analytic solution 
for analysis of particle trajectories in fibrous, two-dimensional 
filters. Marshall, H. (Michigan Univ., Ann Arbor, MI (United 
States)); Sahraoui, M.; Kaviany, M. Lawrence Livermore National 
Lab., CA (United States); Michigan Univ., Ann Arbor, MI (United 
States). Sep 1993. 47p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94008969. Source: OSTI; NTIS; GPO Dep. 

The Kuwabara solution for creeping fluid flow through periodic 
arrangement of cylinders is widely used in analytic and numerical 
studies of fibrous filters. Numerical solutions have shown that the 
Kuwabara solution has systematic errors and when used for the 
particle trajectories in filters it results in some error in the predicted 
fitter efficiency. The numerical solutions although accurate, pre- 
clude further analytic treatments and are not as compact and 
convenient to use as the Kuwabara solution. By re-examining the 
outer boundary conditions of the Kuwabara solution, we have 
derived a correction term to the Kuwabara solution to obtain an ex- 
tended solution that is more accurate and improves prediction of 
the filter efficiency. By comparison with the numerical solutions, it 
is shown that the Kuwabara solution is the high porosity asymptote 
and that the extended solution has an improved porosity depen- 
dence. We explain a rectification which can make particle collection 
less efficient for periodic, in-line arrangements of fibers with particle 
diffusion or body force. This rectification also results in the align- 
ment of particles with inertia (i.e., high Stokes number particles). 


16951 (UCRL-ID-116827) Simulation models for computa- 
tional plasma physics: Concluding report. Hewett, D.W. 
Lawrence Livermore National Lab., CA (United States). 5 Mar 
1994. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. Order Number DE94009976. 
Source: OSTI; NTIS; INIS; GPO Dep. 

In this project, the authors enhanced their ability to numerically 
simulate bounded plasmas that are dominated by low-frequency 
electric and magnetic fields. They moved towards this goal in sev- 
eral ways; they are now in a position to play significant roles in the 
modeling of low-frequency electromagnetic plasmas in several new 
industrial applications. They have significantly increased their facil- 
ity with the computational methods invented to solve the low 
frequency limit of Maxwell’s equations (DiPeso, Hewett, accepted, 
J. Comp. Phys., 1993). This low frequency model is called the 
Streamlined Darwin Field model (SDF, Hewett, Larson, and Doss, 
J. Comp. Phys., 1992) has now been implemented in a fully non- 
neutral SDF code BEAGLE (Larson, Ph.D. dissertation, 1993) and 
has further extended to the quasi-neutral limit (DiPeso, Hewett, 
Comp. Phys. Comm., 1993). In addition, they have resurrected the 





quasi-neutral, zero-electron-inertia model (ZMR) and began the 
task of incorporating internal boundary conditions into this model 
that have the flexibility of those in GYMNOS, a magnetostatic code 
now used in ion source work (Hewett, Chen, ICF Quarterly Report, 
July-September, 1993). Finally, near the end of this project, they 
invented a new type of banded matrix solver that can be imple- 
mented on a massively parallel computer — thus opening the door 
for the use of all their ADI schemes on these new computer 
architecture’s (Mattor, Williams, Hewett, submitted to Parallel Com- 
puting, 1993). 


16952 (UCRL-ID-116945) An electromagnetic finite differ- 
ence time domain analog treatment of small signal acoustic 
interactions. Kunz, K. (Pennsylvania State Univ., University Park, 
PA (United States)); Steich, D.; Lewis, K.; Landrum, C.; Barth, M. 
Lawrence Livermore National Lab., CA (United States). 25 
Mar 1994. 35p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94009978. Source: OSTI; NTIS; GPO Dep. 

Hyperbolic partial differential equations encompass an extremely 
important set of physical phenomena including electromagnetics 
and acoustics. Small amplitude acoustic interactions behave much 
the same as electromagnetic interactions for longitudinal acoustic 
waves because of the similar nature of the governing hyperbolic 
equations. Differences appear when transverse acoustic waves are 
considered, nonetheless the strong analogy between the acoustic 
and electromagnetic phenomena prompted the development of a 
Finite Difference Time Domain (FDTD) acoustic analog to the exist- 
ing electromagnetic FDTD technique. The advantage of an acoustic 
FDTD (AFDTD) code are as follows: (1) Boundary condition-free 
treatment of the acoustic scatterer — only the intrinsic properties of 
the scatterer’s material are needed, no shell treatment or other set 
of special equations describing the macroscopic behavior of a sheet 
of material or a junction, etc. are required; this allows completely 
general geometries and materials in the model. (2) Advanced outer 
radiation boundary condition analogs — in the electromagnetics 
arena, highly absorbing outer radiation boundary conditions have 
been developed that can be applied with little modification to the 
acoustics arena with equal success. (3) A suite of preexisting 
capabilities related to electromagnetic modeling — this includes au- 
tomated model generation and interaction visualization as its most 
important components and is best exemplified by the capabilities of 
the LLNL generated TSAR electromagnetic FDTD code. 


16953 (UCRL-JC—115692) Creating stars, supernovae, and 
the big bang in the laboratory: Nuclear Astrophysics with the 
National ignition Facility. Mathews, G.J. Lawrence Livermore Na- 
tional Lab., CA (United States). Feb 1994. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-940301—25: 207. spring national meeting of the 
American Chemical Society (ACS), San Diego, CA (United States), 
13-18 Mar 1994). Order Number DE94010053. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This talk has been prepared for the Symposium on Novel Ap- 
proaches to Nuclear Astrophysics hosted by the ACS Division of 
Nuclear Chemistry and Technology for the San Diego ACS meet- 
ing. This talk indeed describes a truly novel approach. It discusses 
a proposal for the construction of the National ignition Facility 
which could provide the most powerful concentration of laser en- 
ergy yet attempted. The energy from such a facility could be 
concentrated in such a way as to reproduce, for the first time in a 
terrestrial laboratory, an environment which nearly duplicates that 
which occurs within stars and during the first few moments of cos- 
mic creation during the big bang. These miniature versions of 
cosmic explosions may allow us to understand better the tumul- 
tuous astrophysical environments which have profoundly influenced 
the origin and evolution of the universe. 


16954 (UCRL-LR-115467) Convection in Type 2 super- 
novae. Miller, D.S. Lawrence Livermore National Lab., CA (United 
States). 15 Oct 1993. 129p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. Order Number 
DE94009373. Source: OSTI; NTIS; GPO Dep. 

Results are presented here from several two dimensional numer- 
ical calculations of events in Type Il supernovae. A new 2-D 
hydrodynamics and neutrino transport code has been used to 
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compute the effect on the supernova explosion mechanism of con- 
vection between the neutrinosphere and the shock. This convection 
is referred to as exterior convection to distinguish it from convec- 
tion beneath the neutrinosphere. The model equations and initial 
and boundary conditions are presented along with the simulation 
results. The 2-D code was used to compute an exterior convective 
velocity to compare with the convective model of the Mayle and 
Wilson 1-D code. Results are presented from several runs with 
varying sizes of initial perturbation, as well as a case with no initial 
perturbation but including the effects of rotation. The M&W code 
does not produce an explosion using the 2-D convective velocity. 
Exterior convection enhances the outward propagation of the 
shock, but not enough to ensure a successful explosion. Analytic 
estimates of the growth rate of the neutron finger instability axe 
presented. It is shown that this instability can occur beneath the 
neutrinosphere of the proto-neutron star in a supernova explosion 
with a growth time of ~ 3 microseconds. The behavior of the high 
entropy bubble that forms between the shock and the 
neutrinosphere in one dimensional calculations of supernova is in- 
vestigated. It has been speculated that this bubble is a site for 
y-process generation of heavy elements. Two dimensional calcula- 
tions are presented of the time evolution of the hot bubble and the 
surrounding stellar material. Unlike one dimensional calculations, 
the 2D code fails to achieve high entropies in the bubble. When 
run in a spherically symmetric mode the 2-D code reaches en- 
tropies of ~ 200. When convection is allowed, the bubble reaches 
~ 60 then the bubble begins to move upward into the cooler, 
denser material above it. 


16955 (UCRL-LR-116873) Microwave interferometry of 
laser induced air plasmas formed by short laser pulses. Jung- 
wirth, P.W. Lawrence Livermore National Lab., CA (United States). 
Aug 1993. 127p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94009918. Source: OSTI; NTIS; GPO Dep. 

Thesis submitted to the Faculty of California Polytechnic State 
University San Luis Obispo. 

Applications for the interaction of laser induced plasmas with 
electromagnetic probes requires time varying complex conductivity 
data for specific laser/electromagnetic probe geometries. Applica- 
tions for this data include plasma switching (Q switching) and the 
study of ionization fronts. The plasmas were created in laboratory 
air by 100 ps laser pulses at a wavelength of 1 um. A long focal 
length lens focused the laser pulse into WR90 (X band) rectangu- 
lar waveguide. Two different laser beam/electromagnetic probe 
geometries were investigated. For the longitudinal geometry, the 
laser pulse and the microwave counterpropagated inside the wave- 
guide. For the transverse geometry, the laser created a plasma 
“post” inside the waveguide. The effects of the laser beam deliber- 
ately hitting the waveguide were also investigated. Each geometry 
exhibits its own characteristics. This research project focused on 
the longitudinal geometry. Since the laser beam intensity varies in- 
side the waveguide, the charge distribution inside the waveguide 
also varies. A 10 GHz CW microwave probe traveled through the 
laser induced plasma. From the magnitude and phase of the mi- 
crowave probe, a spatially integrated complex conductivity was 
calculated. No measurements of the temporal or spatial variation of 
the laser induced plasma were made. For the “plasma post,” the 
electron density is more uniform. 
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16956 (DOE/ER/40662-T2) Experimental and theoretical 
high energy physics research: Annual grant progress report 
(FDP), January 15, 1993—January 14, 1993. Cline, D.B. California 
Univ., Los Angeles, CA (United States). Dept. of Physics. 1 Oct 
1993. 82p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG03-91ER40662. Order Number 
DE94008339. Source: OSTI; NTIS; INIS; GPO Dep. 

Progress on seven tasks is reported. (IJ)UCLA hadronization 
model, antiproton decay, PEP4/9 e*e~ analysis: In addition to 
these topics, work on CP and CPT phenomenology at a ¢ factory 
and letters of support on the hadronization project are included. 
(II)ICARUS detector and rare B decays with hadron beams and 
colliders: Developments are summarized and some typcial events 
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as shown; in addition, the RD5 collaboration at CERN and the 
asymmetric ¢ factory project are sketched. (ill) Theoretical physics: 
Feynman diagram calculations in gauge theory; supersymmetric 
standard model; effects of quantum gravity in breaking of global 
symmetries; models of quark and lepton substructure; renormalized 
field theory; large-scale structure in the universe and particle- 
astrophysics/early universe cosmology. (IV)H dibaryon search at 
BNL, kaon experiments (E799/KTeV) at Fermilab: Project design 
and some scatterplots are given. (V)UCLA participation in the ex- 
periment CDF at Fermilab. (VI)Detectors for hadron physics at 
ultrahigh energy colliders: Scintillating fiber and visible light photon 
counter research. (VIl)Administrative support and conference orga- 
nization. 


16957 (FNAL/C—94/054) Some recent experimental results 
from Fermilab. Montgomery, H.E. Fermi National Accelerator Lab., 
Batavia, IL (United States). Feb 1994. 29p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03000. 
(CONF-9307175—1: International school on sub-nuclear physics, 
Erice (Italy), Jul 1993). Order Number DE94008989. Source: OST]; 
NTIS; INIS; GPO Dep. 

The aim of this talk was to give an impression of the tremendous 
range and depth of the data being produced by experiments at 
Fermilab, both fixed target and collider. Despite the generous allot- 
ment of time it was not possible to do more than scratch the 
surface of some subjects. The collider experiments, using the mea- 
surements of the W mass and with top search and mass limits, are 
approaching the situation where a statement about the Higgs 
mass, or a sensitive test of the consistency of the standard model 
become a possibility. Subjects discussed were: (1) cross-sections, 
QCD measurements; (2) decay physics; (3) W/Z physics; (4) 
searches for new physics; and (5) search for top quark. 


16958 (FNAL-TM—1876) The future of high energy physics 
in the United States statement for the science subcommittee 
of the house science, space and technology committee. Peo- 
ples, J. Jr. Fermi National Accelerator Lab., Batavia, IL (United 
States). Jan 1994. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH03000. Order Number 
DE94008986. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the procedures the United States are taking 
to stay among the world leader in research of high energy physics. 


16959 (FNAL-TM-1877) The tuture of high-energy physics 
in the United States: Statement for the 1994 HEPAP subpanel. 
Peoples, J. Jr. Fermi National Accelerator Lab., Batavia, IL (United 
States). 6 Feb 1994. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH03000. Order Number 
DE94008994. Source: OSTI; NTIS; INIS; GPO Dep. 

The United States has a superb capability for forefront research 
in elementary particle physics for the next decade-but it can be re- 
alized only if there is sufficient funding to make efficient use of our 
existing world-class facilities. Throughout most of the past half cen- 
tury, the US has led the world in making contributions to our 
growing understanding of elementary particle physics. We are no 
longer the dominant force in the field, but we are still one of the 
leaders. The termination of the SSC is an enormous blow, but it 
need not end our participation in the field. We must first take ad- 
vantage of what we have — and that is considerable — and then 
use it as the basis for a successful strategy for the first few 
decades in the next century. The US can make many important 
contributions to our field for the rest of this decade and for part of 
the next. But, after that, we will not long remain among the world’s 
leaders unless we have the foresight to preserve and strengthen 
our capability to construct and operate world-class facilities. 


16960 (SLAC—428-Vol.1) Proceedings of the 1992 work- 
shops on high-energy physics with colliding beams: Volume 
1, Search for new phenomena at colliding-beam facilities. 
Rogers, J. (ed.). Stanford Linear Accelerator Center, Menlo Park, 
CA (United States). [1992]. 345p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00515. 
(CONF-9210427—Vol.1: Workshop on high energy physics: search 
for new phenomenon at colliding beam facilities; Workshop on 
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electro-weak symmetry breaking at colliding beam facilities; Work- 
shop on high energy physics: study of top quartz at colliding beam 
Order Number DE94007922. Source: OSTI; NTIS; INIS; GPO Dep. 

This report contains brief papers and viewgraphs on high energy 
topics like: supersymmetry; new gauge bosons; and new high en- 
ergy colliders. 
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16961 (ANL/HEP/PR-92-62) Supersymmetric renormalisa- 
tion group fixed points and third generation fermion mass 
predictions. Froggatt, C.D. (Glasgow Univ. (United Kingdom). 
Dept. of Physics and Astronomy); Moorhouse, R.G.; Knowles, |.G. 
Argonne National Lab., IL (United States). Sep 1992. 15p. Spon- 
sored by USDOE, Washington, DC (United States);Science and 
Engineering Research Council, Swindon (United Kingdom). DOE 
Contract W-31108-ENG-38. Order Number DE94009780. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We present a supersymmetric renormalization group fixed point 
determination of the third generation fermion masses, in which the 
large mass ratio between the top and bottom quarks is attributed to 
a hierarchy in the vacuum expectation values of the two Higgs 
doublets. Above a supersymmetry breaking scale, M,, we use the 
minimal supersymmetric standard model with a transition at M, to 
the standard model with only one Higgs- doublet effective. The 
mass predictions result from renormalization group evolution of 
large Yukawa couplings at My ~ 1016 GeV. Averaging over a wide 
range of these couplings, not subject to any symmetry require- 
ments, gives m = 184.346.8 GeV, m, = 4.0740.33 GeV, m, = 
1.78+0.33 GeV and a light Higgs mass m,0 = 121.8+4.3 GeV for 
Ms = 1 TeV and ag (Mz) = 0.125. 


16962 (BONN-HE-93-31) Additional symmetries of super- 
symmetric KP hierarchies. Stanciu, S. Bonn Univ. (Germany). 
Physikalisches Inst. Sep 1993. 25p. (HEP-TH—-9309058). Order 
Number DE94756194. Source: OSTI; NTIS (US Sales Only); INIS. 

We investigate the additional symmetries of several supersym- 
metric KP hierarchies: The SKP hierarchy of Manin and Radul, the 
SKP2 hierarchy, and the Jacobian SKP hierarchy. The main techni- 
cal tool is the supersymmetric generalisation of a map originally 
due to Radul between the Lie aigebra of superdifferential operators 
and the Lie algebra of vector fields on the space of supersymmet- 
ric Lax operators. In the case of the Manin-Radul SKP hierarchy 
we identify additional symmetries which form an algebra isomor- 
phic to a subalgebra of superdifferential operators; whereas in the 
case of the Jacobian SKP, the (additional) symmetries are identi- 
fied with the algebra itself. (orig.) 


16963 (BONN-HE-93-32) Integrability of N=3 super Yang- 
Millis equations. Devchand, C. (Joint Inst. for Nuclear Research, 
Dubna (Russian Federation)); Ogievetsky, V. Bonn Univ. (Ger- 
many). Physikalisches Inst. Oct 1993. 9p. (HEP-TH-9310071; 
DUBNA-E2-93-361). Order Number DE94756190. Source: OSTI; 
NTIS (US Sales Only); INIS. 

We describe the harmonic superspace formulation of the Witten- 
Manin supertwistor correspondence for N=3 extended super 
Yang-Mills theories. The essence in that on being sufficiently 
supersymmetrised (up to the N=3 extension), the Yang-Mills equa- 
tions of motion can be recast in the form of Cauchy-Riemann-like 
holomorphicity conditions for a pair of prepotentials in the appropri- 
ate harmonic superspace. This formulation makes the explicit 
construction of solutions a rather more tractable proposition than 
previous attempts. (orig.) 


16964 (BONN-HE-93-33) The super self-dual matreoshka. 
Devchand, C. (Joint Inst. for Nuclear Research, Dubna (Russian 
Federation)); Ogievetsky, V. Bonn Univ. (Germany). Physikalisches 
Inst. Oct 1993. 13p. (HEP-TH-9310072; DUBNA-E2-93-360). Or- 
der Number DE94756189. Source: OSTI; NTIS (US Sales Only); 
INIS. 

In this talk we review the harmonic space formulation of the 
twistor transform for the supersymmetric self-dual Yang-Mills equa- 
tions. The recently established harmonic-twistor correspondence 
for the N-extended supersymmetric gauge theories is described. It 





affords an explicit construction of solutions to these equations 
which displays a remarkable matreoshka-like structure determined 
by the N=0 core. (orig.) 


16965 (BONN-HE-93-35) On the two-point correlation func 
tions for the U,SU(2)invariant spin one-half Heisenberg chain 
at roots of unity. Hinrichsen, H. (Bonn Univ. (Germany). 
Physikalisches Inst.); Martin, P.P.; Rittenberg, V.; Scheunert, M. 
Bonn Univ. (Germany). Physikalisches Inst. Oct 1993. 19p. (HEP- 
TH-9310119). Order Number DE94756188. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Using U,SU(2) tensor calculus we compute the two-point scalar 
operators (TPSO), their averages on the ground-state give the two- 
point correlation functions. The TPSOs are identified as elements 
of the Temperley-Lieb algebra and a recurrence relation is given 
for them. We have not tempted to derive the analytic expressions 
for the correlation functions in the general case but got some par- 
tial results. For q=e'"/%, all correlation functions are (trivially) zero, 
for q=e'"/*, they are related in the continuum to the correlation 
functions of left-handed and right-handed Majorana fields in the 
half plane coupled by the boundary condition. In the case q=e'™/®, 
one gets the correlation functions of Mittag’s and Stephen's 
parafermions for the three-state Potts model. A diagrammatic ap- 
proach to compute correlation functions is also presented. (orig.) 


16966 (BONN-HE-93-42) Gauss decomposition, Wakimoto 
realisation and gauged WZNW models. Arfaei, H.; Mohammedi, 
N. Bonn Univ. (Germany). Physikalisches Inst. Oct 1993. 17p. 
(HEP-TH-9310169). Order Number DE94756193. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The implications of gauging the Wess-Zumino-Novikov-Witten 
(WZNW) model using the Gauss decomposition of the group ele- 
ments are explored. We show that, contrary to standard gauging of 
WZNW models, this gauging is carried out by minimally coupling 
the gauge fields. We find that this gauging, in the case of gauging 
an abelian vector subgroup, differs from the standard one by terms 
proportional to the field strength of the gauge fields. We prove that 
gauging an abelian vector subgroup does not have a nonlinear 
sigma model interpretation. This is because the target-space metric 
resulting from the integration over the gauge fields is degenerate. 
We demonstrate, however, that this kind of gauging has a natural 
interpretation in terms of Wakimoto variables. (orig.) 


16967 (BONN-IR-93-61) K theoretical approach to the fu- 
sion rules of conformal quantum field theories. Recknagel, A. 
Bonn Univ. (Germany). Physikalisches Inst.; Bonn Univ. (Ger- 
many). Mathematisch-Naturwissenschaftliche Fakultaet. Sep 1993. 
72p. (in German). Order Number DE94756433. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Conformally invariant quantum field theories are investigated us- 
ing concepts of the algebraic approach to quantum field theory as 
well as techniques from the theory of operator algebras. Arguments 
from the study of statistical lattice models in one and two dimen- 
sions, from recent developments in algebraic quantum field theory, 
and from other sources suggest that there exists and intimate con- 
nection between conformal field theories and a special class of 
C*-algebras, the so-called AF-algebras. For a series of Virasoro 
minimal models, this correspondence is made explicit by construct- 
ing path representations of the irreducible highest weight modules. 
We then focus on the Ko-invariant of these path AF-algebras and 
show how its functorial properties allow to exploit the abstract the- 
ory of superselection sectors in order to derive the fusion rules of 
the W-algebras hidden in the Virasoro minimal models. (orig.) 


16968 (DESY—93-114) A precise determination of the run- 
ning coupling in the SU(3) Yang-Mills theory. Luescher, M. 
(Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany)); 
Sommer, R.; Weisz, P.; Wolff, U. Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Sep 1993. 30p. 
(CERN-TH-6996/93). Order Number DE94756404. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A non-perturbative finite-size scaling technique is used to study 
the evolution of the running coupling (in a certain adapted scheme) 
in the SU(3) Yang-Mills theory. At low energies contact is made 
with the fundamental dynamical scales, such as the string tension 
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K, while at larger energies the coupling is shown to evolve accord- 
ing to perturbation theory. In that regime the coupling in the anti M 
anti S scheme of dimensional regularization is obtained with an es- 
timated total error of a few percent. (orig.) 


16969 (DESY—93-126) An application of modular inclusion 
to quantum field theory in curved space-time. Summers, S.J. 
(Florida Univ., Gainesville, FL (United States). Dept. of Mathemat- 
ics); Verch, R. Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany). Sep 1993. 13p. Order Number DE94756402. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Applying recent results by Borchers connecting geometric modu- 
lar action, modular inclusion and the spectrum condition, earlier 
results by Kay and Wald concerning the temperature of physically 
significant states of the linear Hermitean scalar field propagating in 
the background of a space-time with a bifurcate Killing horizon are 
generalized. (orig.) 


16970 (DESY-—93-152) Effective average action for gauge 
theories and exact evolution equations. Reuter, M. (Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany)); Wetterich, 
C. Deutsches Elektronen-Synchrotron (DESY), Hamburg (Ger- 
many). Nov 1993. 38p. (HD-THEP-—93-40). Order Number 
DE94756205. Source: OSTI; NTIS (US Sales Only); INIS. 

We propose a new nonperturbative evolution equation for Yang- 
Mills theories. It describes the scale dependence of an effective 
action. The running of the nonabeiian gauge coupling in arbitrary 
dimension is computed. (orig.) 


16971 (DESY-93-155) On the manifestations of particles. 
Buchholz, D. (Hamburg Univ. (Germany). 2. Inst. fuer Theoretische 
Physik). Deutsches Elektronen-Synchrotron (DESY), Hamburg 
(Germany). Nov 1993. 30p. (CONF-9303273—: Workshop on math- 
ematical physics towards the 21st century, Beersheba (israel), 
14-19 Mar 1993). Order Number DE94756204. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The mathematical description of stable particle-like systems ap- 
pearing in relativistic quantum field theory at large, respectively 
small scales or non-zero temperatures is discussed. (orig.) 


16972 (ENS-LAPP-L-—399-92) The universal R-matrix and its 
associated quantum algebra as functionals of the classical r- 
matrix: the slo case. Freidel, L.; Maillet, J.M. Grenoble-1 Univ., 
74 - Annecy (France). Lab. de Physique des Particules Elemen- 
taires. Sep 1992. 12p. Order Number DE94619922. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Using a geometrical approach to the quantum Yang-Baxter equa- 
tion, the quantum algebra U,(slo) and its universal quantum 
R-matrix are explicitly constructed as functionals of the associated 
classical r-matrix. In this framework, the quantum algebra U,(sl2) is 
naturally imbedded in the universal enveloping algebra of the slz 
current algebra. (author) 13 refs. 


16973 (ENS-LAPP-L—409-92) Multi-field coset space realiza- 
tions of w;,.,.. Bellucci, S. (Istituto Nazionale di Fisica Nucleare, 
Frascati (Italy). Lab. Nazionale di Frascati); Ivanov, E.; Krivonos, S. 
Grenoble-1 Univ., 74 - Annecy (France). Lab. de Physique des 
Particules Elementaires. Nov 1992. 19p. (LNF—-92/099(P).). Order 
Number DE94619923. Source: OSTI; NTIS (US Sales Only); INIS. 

The coset space formulation of the one-field realization of wi... 
is extended to include more fields as the coset parameters. This 
can be done either by choosing a smaller stability subalgebra in 
the nonlinear realization of w1,,. symmetry, or by considering a 
nonlinear realization of some extended symmetry, or by combining 
both options. It is shown that all these possibilities give rise to the 
multi-field realizations of w;,,.. The two-field realization of wi, 
proceeding is deduced from a coset space of the symmetry group 
G which is an extension of wi, by the second self-commuting 
set of higher spin currents. Some multi-field generalizations of the 
three-field realization are presented and several intriguing parallels 
with N=2 strings and conformal affine Toda theories are discussed. 
(author) 16 refs. 


16974 (INIS-BR-3285) Study on the superpotential non- 
renormalization theorem of the two-loops level Wess-Zumino 
model in the superfields context. Soares Filho, D.M. Centro 
Brasileiro de Pesquisas Fisicas (CBPF), Rio de Janeiro, RJ 
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(Brazil). Jun 1987. 155p. (in Portuguese). Order 
DE94622756. Source: OSTI; NTIS (US Sales Only); INIS. 

The superpotential non-renormalization theorem is studied for 
the simple Wess-Zumino (N = 1) model, in the superfield context. 
(L.C.J.A.). 


Number 


16975 (INIS-BR-3292) The superfield method for the calcu- 
lation of effective potentials applied to chiral superfields: 
Wess-Zumino and O’Raifeartaigh models. Santos, R.P. dos. 
Centro Brasileiro de Pesquisas Fisicas (CBPF), Rio de Janeiro, RJ 
(Brazil). Dec 1986. 124p. (In Portuguese). Order Number 
DE94622772. Source: OSTI; NTIS (US Sales Only); INIS. 

The superfield method is applied to the effective potential calcu- 
lation in supersymmetric models. The Weinberg and Jackiw 
methods are discussed in the context of supersymmetric field theo- 
ries, highlighting the greater simplicity obtained when the Feynman 
super diagrams are used. The chiral superfield propagators are de- 
rived and their relations with components field are commented. 
(L.C.J.A.). 


16976 (INIS-BR-3293) Consistent spectroscopy for a ex- 
tended gauge model. Oliveira Neto, G. de. Centro Brasileiro de 
Pesquisas Fisicas (CBPF), Rio de Janeiro, RJ (Brazil). Nov 1990. 
144p. (In Portuguese). Order Number DE94622773. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The consistent spectroscopy was obtained with a Lagrangian 
constructed with vector fields with a U(1) group extended symme- 
try. As consistent spectroscopy is understood the determination of 
quantum physical properties described by the model in an manner 
independent from the possible parametrizations adopted in their 
description. (L.C.J.A.). 


16977 (INIS-mf—-14170, pp. 180-186) Magnetic screening in 
thermal Yang-Mills theories. Biro, T.S.; Mueller, B. Gesellschaft 
fuer Schwerionenforschung mbH, Darmstadt (Germany); Techni- 
sche Hochschule Darmstadt (Germany). Inst. fuer Kernphysik; 
Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many). 1993. 352p. (CONF-9301141-—: 21. international workshop: 
gross properties of nuclei and nuclear excitations, Hirschegg (Aus- 
tria), 18-23 Jan 1993). In Gross properties of nuclei and nuclear 
excitations XXI: Proceedings. Order Number DE94758812. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We develop a semiclassical method to calculate the density of 
magnetic monopoles in non-abelian gauge theories at finite tem- 
perature in the dilute gas approximation. This quantity is related to 
the inverse magnetic screening length for which we obtain py = 
0.2559°T in SU(2). (orig.) 


16978 (INP—1585) Comment on the paper "Introductory 
gauge invariance” by F. Barlow, [Eur. J. Phys. 11(1990) 45-46]. 
Horzela, A. (Institute of Nuclear Physics, Cracow (Poland)); Kapus- 
cik, E.; Uzes, Ch.A. Institute of Nuclear Physics, Cracow (Poland). 
Mar 1992. 2p. Order Number DE94621583. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. GAUGE INVARIANCE/quantum field the- 


ory; QUANTUM FIELD THEORY/gauge invariance; HEISENBERG 
PICTURE 


16979 (INS-1016) Induced lattice dielectric gauge theory 
at finite temperature. Borisenko, O.A. (AN Ukrainskoj SSR, Kiev 
(Ukraine). Inst. Teoreticheskoj Fiziki); Petrov, V.K.; Zinovjev, G.M. 
Tokyo Univ., Tanashi (Japan). Inst. for Nuclear Study. Nov 1993. 
22p. Order Number DE94753452. Source: OSTI; NTIS; INIS. 

Some properties of the lattice dielectric gauge theories (LDGT) 
at finite temperature are studied and discussed. We have found 
several essential points to be mentioned: (1) deconfinement phase 
transition at certain values of dielectric potential parameters takes 
place; (2) space-like Wilson loop obeys area law at any tempera- 
ture; (3) a possibility to introduce gauge invariant mass for 
dielectric field leads to existence of magnetic charge and sources 
of gluon current screening; such properties could mean a lack of 
infrared problem in dielectric theories unlike pure Yang-Mills theo- 
ries at T + 0. We show how an effective theory for static modes of 
high-temperature lattice Willson QCD can appear to be LDGT per- 
forming a corresponding reduction and discuss the general 
properties of the effective model obtained. (author). 
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16980 (IRE-93-1) Relativistic effect of energy increase of a 
particle moving freely in vacuum from the quantum field the- 
ory point of view. Gestrina, G.N. AN Ukrainskoj SSR, Kharkov 
(Ukraine). Inst. Radiofiziki i Ehlektroniki. 1993. 10p. (In Russian). 
Order Number DE94622757. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Einstein's formula connecting mass and velocity of a relativistic 
particle moving freely in vacuum is considered from the quantum 
field theory point of view with wing some supersymmetry ideas. 
(author). 9 refs. 


16981 (ITP-93-44) The quantum solitons of the nonlinear 
o-model with broken chiral symmetry. Kostyuk, A.P.; Kobushkin, 
A.P.;  Chepilko, N.M.; Okazaki, T. AN Ukrainskoj SSR, Kiev 
(Ukraine). Inst. Teoreticheskoj Fiziki. 1993. 16p. Order Number 
DE94622758. Source: OSTI; NTIS (US Sales Only); INIS. 

It is proved that the quantum-mechanical consideration of global 
breathing of a hedgehog-like field configuration leads to the dy- 
namically stable soliton solutions in the nonlinear o-model without 
the Skyrme term. Such solutions exist only when chiral symmetry 
of the model is broken. (author). 10 refs., 1 tab... 


16982 (JINR-E-—2-93-414) Differential equation method: The 
calculation of N-point diagrams. Kotikov, A.V. Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation). 1993. 8p. Order 
Number DE94622759. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the Third International Workshop on Software Engi- 
neering, Artificial Intelligence and Expert System for High Energy 
and Nuclear Physics, Oberamergau, Germany, October 4-8, 1993. 

A new method of massive Feynman diagrams calculation is pre- 
sented. It provides a fairly simple procedure to obtain the result 
without the D-space integral calculation (for the dimensional regu- 
larization). Some diagrams are calculated as an illustration of this 
method capacities. (author). 7 refs. 


16983 (KFKI-1993-15/B) A database for extract solutions in 
general relativity. Horvath, |.; Horvath, Zs.; Lukacs, B. Hungarian 
Academy of Sciences, Budapest (Hungary). Central Research Inst. 
for Physics. Jul 1993. 64p. Order Number DE94622760. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The field of equations of General Relativity are coupled second 
order partial differential equations. Therefore no general method is 
known to generate solutions for prescribed initial and boundary 
conditions. In addition, the meaning of the particular coordinates 
cannot be known until the metric is not found. Therefore the result 
must permit arbitrary coordinate transformations, i.e. most kinds of 
approximating methods are improper. So exact solutions are nec- 
essary and each one is an individual product. For storage, retrieval 
and comparison database handling techniques are needed. A data- 
base of 1359 articles is shown (cross-referred at least once) 
published in 156 more important journals. It can be handled by 
dBase Ill plus on IBM PC’s. (author) 5 refs.; 5 tabs. 


16984 (LAL—93-11) Searches for signals of supersymme- 
try. Grivaz, J.F. Paris-11 Univ., 91 - Orsay (France). Lab. de 
'Accelerateur Lineaire. Apr 1993. 15p. (CONF-930363—: 28. con- 
ference on quantum chromodynamics and high energy hadronic 
interactions, Les Arcs (France), 13-27 Mar 1993). Order Number 
DE94619924. Source: OSTI; NTIS (US Sales Only); INIS. 

Direct searches for the Higgs bosons of the minimal supersym- 
metric extension of the Standard Model (MSSM) and for 
supersymmetric particles performed at high energy ete and pp- 
bar colliders are reviewed. Lower mass limits of 44 and 21 GeV/c? 
aré obtained for the CP-even and CP-odd Higgs bosons, respec- 
tively. All supersymmetric particles but the lightest one are 
excluded at least up to 40 GeV/c?, in a model independent way 
except for neutralinos. Unless they are very light, gluinos are ex- 
cluded up to 90 GeV/c*. The implications of these results within 
the MSSM framework are discussed. (author) 20 refs.; 6 figs. 


16985 (LA-UR-94-426) Conference summary. Seestrom, 
S.J. Los Alamos National Lab., NM (United States). 6 Oct 1993. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9305235—Summ.: International 
workshop/time reversal invariance and parity violation in neutron 
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physics, Dubna (Russian Federation), 4-7 May 1993). Order Num- 
ber DE94007532. Source: OSTI; NTIS; GPO Dep. 

The conference began with an introductory lecture by Bunakov. 
It is very appropriate that this workshop be held in Dubna as 
Bunakov reminded us that the experiments that motivated the cur- 
rent interest in the study of symmetry violation with neutrons were 
started here at Dubna by Alfimenkov, Pikelner, and collaborators. 
Bunakov discussed the fact that is the complexity of the compound 
nucleus that leads to large enhancement of parity violation near P- 
resonances and to the possibility of using statistical models to 
relate the measured parity violation to more-fundamental quantities. 
He also pointed out that it is a rare case in which complexity aids 
us. Bunakov did not point out that this is an example of another 
rare phenomena — where theory has predicted correctly in advance 
the parity violating effects seen near p-resonances. As long ago as 
1969, Karmanov and Lobov first predicted an enhancement of 
+-ray circular polarization near p-resonances. Sushkov and Flam- 
baum later predicted asymmetries P ~ 10~® for p-resonances and 
suggested ''’Sn, '®La, 252Th, and °58U for study. Bunakov and 
Gudkov developed a theory describing the energy dependence of 
parity-violating effects over a large energy range. This theory pre- 
dicted random signs for the parity-violating asymmetries. 


16986 (LYCEN-9338) Point group invariants in the 
Ugp(u(2)) quantum algebra picture. Kibler, M. Lyon-1 Univ., 69 - 
Villeurbanne (France). Inst. de Physique Nucileaire. Jul 1993. 9p. 
Order Number DE94621584. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Submitted to Canadian Journal of Physics (CA). 

Some consequences of a qp-quantization of a point group invari- 
ant developed in the enveloping algebra of SU(2) are examined. A 
set of open problems concerning such invariants in the Ugp(u(2)) 
quantum algebra picture is briefly discussed. (author) 18 refs. 


16987 (SFB-288-24(prepr.)) A quantum group version of 
quantum gauge theories in two dimensions. Karowski, M. (Freie 
Univ. Berlin (Germany). Inst. fuer Theoretische Physik); Schrader, 
R. Technische Univ. Berlin (Germany). Sonderforschungsbereich 
288 - Differentialgeometrie und Quantenphysik. Jul 1992. 7p. Order 
Number DE94756438. Source: OSTI; NTIS (US Sales Only); INIS. 

For the special case of the quantum group SL,(2, C) (q=exp air, 
r>3) we present an alternative approach to quantum gauge theo- 
ries in two dimensions. We exhibit the similarities to Witten’s 
combinatorial approach which is based on ideas of Migdal. The 
main ingredient is the Turaev-Viro combinatorial construction of 
topological invariants of closed, compact 3-manifolds and its exten- 
sion to arbitrary compact 3-manifolds as given by the authors in 
collaboration with W. Mueller. (orig.) 


16988 (SFB-288-62(prepr.)) The supersymmetric t-J model 
with quantum group invariance. Foerster, A. (Freie Univ. Berlin 
(Germany). Inst. fuer Theoretische Physik); Karowski, M. Techni- 
sche Univ. Berlin (Germany). Sonderforschungsbereich 288 - 
Differentialgeometrie und Quantenphysik. Apr 1993. 26p. Order 
Number DE94756437. Source: OSTI; NTIS (US Sales Only); INIS. 

An integrable quantum group deformation of the supersymmetric 
t-J model is introduced. Open boundary conditions lead to an 
spl,(2, 1) invariant hamiltonian. A general procedure to obtain such 
invariant models is proposed. To solve the model a generalized 
nested algebraic Bethe ansatz is constructed and the Bethe ansatz 
equations are obtained. The quantum supergroup structure of the 
model is investigated. (orig.) 
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Refer also to citation(s) 17030, 17045, 17056, 17076, 17083, 
17086, 17088, 17111, 17114, 17129, 17151, 17223 


16989 (ANL/HEP/PR-92-40) Light quarks and small X 
physics. White, A.R. Argonne National Lab., IL (United States). 15 
Jun 1992. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE94009782. Source: OSTI; NTIS; INIS; GPO Dep. 

The significance of the low k1 part of the Lipatov equation for 
the QCD soft Pomeron is discussed. It is then argued that light 


quarks are essential for the emergence of confinement and a 
Pomeron with the right physical properties. The implications for 
small x parton distributions are considered. 


16990 (BNL-60177) Spin and precision electroweak 
physics. Marciano, W.J. Brookhaven National Lab., Upton, NY 
(United States). [1993]. 43p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH00016. (CONF- 
930767—4: 21. annual SLAC Summer Institute on particle physics: 
spin structure in high-energy processes, Stanford, CA (United 
States), 26 Jul - 6 aug 1993). Order Number DE94009074. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A perspective on fundamental parameters and precision tests of 
the Standard Model is given. Weak neutral current reactions are 
discussed with emphasis on those processes involving (polarized) 
electrons. The role of electroweak radiative corrections in determin- 
ing the top quark mass and probing for “new physics” is described. 


16991 (DESY—93-080) Gluon plasma frequency - the next- 
to-leading order term. Schulz, H. (Hannover Univ. (Germany). 
Inst. fuer Theoretische Physik). Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany). Jun 1993. 44p. (ITP-UH-8/93). Or- 
der Number DE94756460. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The longitudinal-electric oscillations of the hot gluon system are 
studied beyond the well known leading order term at high tempera- 
ture T and small coupling g. The coefficient 7 in w< = m*(1 + 
ng./N) is calculated, where w triple bond u( vector q = 0) is the 
long-wavelength limit of the frequency spectrum, N the number or 
colours and m? = g*NT“/9. In the course of this, for the real part of 
the gluon self-energy, the Braaten-Pisarski resummation pro- 
gramme is found to work well in all details. The coeffcient 7 is 
explicitly seen to be gauge independent within the class of covari- 
ant gauges. Infrared singularities cancel as well as collinear 
singularities in the two-loop diagrams with both inner momenta 
hard. However, as it turns out, none of these two-loop contributions 
reaches the relative order O(g) under study. The minus sign in our 
numerical result n = -.53 is in accord with the intuitive picture that 
the studied mode might soften with increasing coupling (lower tem- 
perature) until a phase transition is reached at zero-frequency. The 
minus sign thus exhibits the ‘glue’ effect for the first time in a dy- 
namical quantity of hot QCD. (orig.) 


16992 (DESY—93-130) B+L violating rates in the symmetric 
phase of the standard model. Philipsen, O. Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany). Sep 1993. 
22p. (CONF-9307172-: 17. Johns Hopkins workshop on particles 
and the universe, Budapest (Hungary), 3 Jul - 1 aug 1993). Order 
Number DE94756392. Source: OSTI; NTIS (US Sales Only); INIS. 
The rate of fermion number violating processes in the symmetric 
phase of the standard model is a quantity of cosmological impor- 
tance but difficult to compute due to the nonperturbative infrared 
behavior of Yang-Mills theories. Here some recent lattice as well as 
analytical calculations to estimate this rate are reviewed. (orig.) 


16993 (DESY—93-148) A new approach to the problem of 
dynamical quarks in numerical simulations of lattice QCD. 
Luescher, M. Deutsches Elektronen-Synchrotron (DESY), Hamburg 
(Germany). Nov 1993. 18p. (HEP-LAT—9311007). Order Number 
DE94756206. Source: OSTI; NTIS (US Sales Only); INIS. 

Lattice QCD with an even number of degenerate quark flavours 
is shown to be a limit of a local bosonic field theory. The action of 
the bosonic theory is real and bounded from below so that stan- 
dard simulation algorithms can be expected to apply. The feasibility 
of such calculations is discussed, but no practical tests have yet 
been made. (orig.) 


16994 (DOE/ER/40150-261) Goldstone pion and other 
mesons using a scalar confining interaction. Theory group 
reprint series. Gross, F. (College of William and Mary, Williams- 
burg, VA (United States). Physics Dept.); Milana, J. Southeastern 
Universities Research Association, Inc., Newport News, VA (United 
States). Continuous Electron Beam Accelerator Facility. [1994]. 
21p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-84ER40150. (WM-94-102; CEBAF-TH-94-01; 
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DOE/ER/40762-025). Order Number DE94010016. Source: OSTI; 
NTIS; INIS; GPO Dep. 

A covariant wave equation for qq interactions with an interaction 
kernel composed of the sum of constant vector and linear scalar 
confining interactions is solved for states with two quarks with iden- 
tical mass. The model includes an NJL-like mechanism which links 
the dynamical breaking of chiral symmetry to the spontaneous 
generation of quark mass and the appearance of a low mass Gold- 
stone pion. A novel feature of this approach is that it automatically 
explains the small mass of the pion even though the linear poten- 
tial is a scalar interaction in Dirac space, and hence breaks chiral 
symmetry. Solutions for mesons composed of light quarks (z,p, 


and low lying excited states) and heavy quarks (pc, J/¥, and low 


lying excited states) are presented and discussed. 


16995 (DOE/ER/40200-324) Chromogravity explains 
“strong gravity”. Ne’eman, Y. (Tel-Aviv Univ. (Israel). Sackler 
Faculty of Exact Sciences); Sijacki, D. Texas Univ., Austin, TX 
(United States). Center for Particle Physics. Mar 1993. 11p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG05-85ER40200. (TAUP/N—228-93). Order Number DE94009184. 
Source: OSTI; NTIS; INIS; GPO Dep. 

In this paper the authors deal with the question of gravitational 
type interactions in the case of strong interaction phenomena. 
They present arguments which indicate that it is not necessary to 
invoke a gravity type interaction into QCD in order to account for 
observed phenomena. They argue that the gravitational type phe- 
nomena discussed in previous work is a manifestation of a class of 
Feynmann diagrams. These seem to generate an analog to gravity, 
a J=2 “chromograviton” or “pseudo-graviton” whose action effec- 
tively generates Salam’s “Strong Gravity” or “f-gravity”, withthough 
having to introduce the theory as an additional input. 


16996 (DOE/ER/40427-31-N93) A quark model of AA pro- 
duction in pp interactions. Alberg, M.A. (Seattle Univ.. WA 
(United States). Dept. of Physics); Henley, E.M.; Wilets, L.; Kunz, 
P.D. Washington Univ., Seattle, WA (United States). Dept. of 


Physics. [1993]. 22p. Sponsored by USDOE, Washington, DC 
(United States);National Science Foundation, Washington, DC 
(United States). DOE Contract FG06-88ER40427. Grant PHY- 


9223618. (CONF-9309352-1: 2. biennial workshop = on 
nuclear-antinuclear physics, Moscow (Russian Federation), 13-18 
Sep 1993). Order Number DE94008071. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A quark mode! which includes both scalar and vector contribu- 
tions to the reaction mechanism (SV quark model) is used in a 
DWBA calculation of AA production in pp interactions. Total and 
differential cross-sections, polarizations, depolarizations, and spin- 
correlation coefficients are computed for laboratory momenta from 
threshold to 1695 MeV/c. The free parameters of the calculation 
are the scalar and vector strengths, a quark cluster size parameter, 
and the parameters of the unknown AA potentials. Good agree- 
ment with experiment is found for constructive interference of the 
scalar and vector terms, and for AA potentials which differ from 
those suggested by several authors on the basis of SU(3) argu- 
ments. The fit to the data is better than that obtained by other 
quark models, which use only scalar or vector annihilation terms. 
The agreement with experiment is also better than that found in 
meson-exchange models. The recent suggestion [1] that measure- 
ment of the depolarization parameter Dp, can be used to 
discriminate between meson-exchange and quark models is exam- 
ined in detail. We conclude that a measurement of D,, will provide 
a test of which of these models, as presently constructed, is the 


more appropriate description of strangeness production in the pp 
— AA reaction. 


16997 (ENS-LAPP-A-420-93) (Non)supersymmetric SU(5) 
grand unified models with light coloured octets and elec- 
troweak triplets. Krasnikov, N.V. Grenoble-1 Univ., 74 - Annecy 
(France). Lab. de Physique des Particules Elementaires. Jan 1993. 
9p. Order Number DE94619927. Source: OSTI; NTIS (US Sales 
Only); INIS. 

It is shown that split 24 multiplets of SU(5) can cure the prob- 
lems of (non)supersymmetric SU(5) grand unified models with light 
coloured octets and electroweak triplets, and predict the correct 
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value of sin?(@,,) and don't have the problems with the proton de- 


cay. The phenomenology of light coloured scalars is discussed 
briefly. (author) 17 refs.; 3 figs. 


16998 (FNAL/C-—94/045-E) Jet physics and QCD tests at 
the Tevatron collider. Plunkett, R. Fermi National Accelerator 
Lab., Batavia, IL (United States). Feb 1994. 28p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO03000. (CONF-9306251-—3: Conference on physics in 
collision, Heidelberg (Germany), 16-18 Jun 1993). Order Number 
DE94008987. Source: OSTI; NTIS; INIS; GPO Dep. 

Results are presented detailing the status of tests of perturbative 
QCD in hard parton-parton collisions generated by high energy col- 
lisions of protons and antiprotons at the Fermilab Collider. Recent 
data fro the CDF and DO experiments are compared to Next-to- 
Leading Order QCD calculations in hadronic jet production, prompt 
photon production, jet production in events with W bosons, and b- 
quark production. 


16999 (FZR-93-16(prepr.)) Probing early parton kinetics by 
photons, dileptons and charm. Kaempfer, B. (Forschungszen- 
trum Rossendorf e.V. (FZR), Dresden (Germany)); Pavienko, O.P. 
Forschungszentrum Rossendorf e.V. (FZR), Rossendorf bei Dres- 
den (Germany). Jul 1993. 11p. Sponsored by Bundesministerium 
fuer Forschung und Technologie, Bonn (Germany). Foerderkennze- 
ichen BMFT O06DR107. (CONF-930636-: 10. international 
conference on ultra-relativistic mucleus-nucleus collisions, Bor- 
laenge (Sweden), 20-24 Jun 1993). Order Number DE94756453. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Equilibration processes in pre-equilibrium parton matter are con- 
sidered. We investigate chemical quark equilibration, partial 
thermalization and overall thermalization, and their influence on 
electromagnetic (photons, dileptons) and charmed probes. (orig.) 


17000 (INIS-BR-3290) U matrix construction for Quantum 
Chromodynamics through Dirac brackets. Santos, M.A. dos. 
Centro Brasileiro de Pesquisas Fisicas (CBPF), Rio de Janeiro, RJ 
(Brazil). Sep 1987. 93p. (In Portuguese). Order Number 
DE94622790. Source: OSTI; NTIS (US Sales Only); INIS. 

A procedure for obtaining the U matrix using Dirac brackets, re- 
cently developed by Kiefer and Rothe, is applied for Quantum 
Chromodynamics. The correspondent interaction Lagrangian is the 
same obtained by Schwinger, Christ and Lee, using independent 
methods. (L.C.J.A.). 


17001 (INIS-BR-3299) Scalar production in models with 1 
and 2 Higgs doublets. Campos Carvalho, F.L. de. Centro 
Brasileiro de Pesquisas Fisicas (CBPF), Rio de Janeiro, RJ 
(Brazil). Mar 1991. 119p. (In Portuguese). Order Number 
DE94622777. Source: OSTI; NTIS (US Sales Only); INIS. 

A standard electroweak interaction model is studied based on 
the introduction of an additional scalar doublet which rises two 
neutral scalars, one pseudoscalar and two charged scalars. The 
doublet introduction gives the possibility to implement constraints 
issued by the supersymmetry, restricting therefore those scalar 
masses. (L.C.J.A.). 


17002 (INIS-mf—-14170, pp. 122-126) The nature of the pion 
at high temperature. Boyd, G. (Hoechstleistungsrechenzentrum, 
Juelich (Germany)). Gesellschaft fuer Schwerionenforschung mbH, 
Darmstadt (Germany); Technische Hochschule Darmstadt (Ger- 
many). Inst. fuer Kernphysik; Bundesministerium fuer Forschung 
und Technologie, Bonn (Germany). 1993. 352p. (CONF-9301141-: 
21. international workshop: gross properties of nuclei and nuclear 
excitations, Hirschegg (Austria), 18-23 Jan 1993). In Gross proper- 
ties of nuclei and nuclear excitations XXI: Proceedings. Order 
Number DE94758812. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication QUARK MATTER/pions; NUCLEAR MAT- 
TER/pions; LATTICE FIELD THEORY/quark matter; LATTICE 
FIELD THEORY/nuclear matter; RELATIVISTIC PLASMA; PIONS; 
COLOR MODEL; GLUON MODEL; EFFECTIVE MASS; SPEC- 
TRAL FUNCTIONS; TEMPERATURE DEPENDENCE; QUANTUM 
CHROMODYNAMICS; NUCLEONS; A1-1270 MESONS; RHO-770 
MESONS; QUARKS; NUCLEAR SCREENING; NUCLEAR TEM- 
PERATURE; PHASE SPACE; CORRELATION FUNCTIONS; 
COMPUTERIZED SIMULATION 





17003 (INIS-mf—14170, pp. 169-174) Dynamical reduction of 
the number of degrees of freedom in two-dimensional QCD. 
Engelhardt, M. (Inst. fuer theoretische Physik 3, Erlangen (Ger- 
many)). Gesellschaft fuer Schwerionenforschung mbH, Darmstadt 
(Germany); Technische Hochschule Darmstadt (Germany). Inst. 
fuer Kernphysik; Bundesministerium fuer Forschung und Technolo- 
gie, Bonn (Germany). 1993. 352p. (CONF-9301141-: 21. 
international workshop: gross properties of nuclei and nuclear exci- 
tations, Hirschegg (Austria), 18-23 Jan 1993). In Gross properties 
of nuclei and nuclear excitations XXI: Proceedings. Order Number 
DE94758812. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication QUANTUM CHROMODYNAMICS/degrees 
of freedom; TWO-DIMENSIONAL CALCULATIONS; PHASE 
SPACE; TWO-BODY PROBLEM; HAMILTONIANS; SU-2 
GROUPS; COLOR MODEL; QUARK-ANTIQUARK INTERAC- 
TIONS; QUARK-QUARK INTERACTIONS; HADRON-HADRON 
INTERACTIONS; NUCLEAR MATTER; PERTURBATION THEORY; 
TEMPERATURE DEPENDENCE; THERMODYNAMICS; BORN- 
OPPENHEIMER APPROXIMATION; PROPAGATOR; CENTRAL 
POTENTIAL; STEADY-STATE CONDITIONS; LAGRANGIAN 
FIELD THEORY; ANNIHILATION OPERATORS; CREATION OP- 
ERATORS 


17004 (INIS-mf-14170, pp. 187-191) Damping rates and 
equilibration of the quark-gluon plasma. Thoma, M.H. (inst. fuer 
Theoretische Physik, Giessen Univ. (Germany)). Gesellschaft fuer 
Schwerionenforschung mbH, Darmstadt (Germany); Technische 
Hochschule Darmstadt (Germany). Inst. fuer Kernphysik; Bun- 
desministerium fuer Forschung und Technologie, Bonn (Germany). 
1993. 352p. (CONF-9301141-—: 21. international workshop: gross 
properties of nuclei and nuclear excitations, Hirschegg (Austria), 
18-23 Jan 1993). In Gross properties of nuclei and nuclear excita- 
tions XXI: Proceedings. Order Number DE94758812. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The damping rates of quarks and gluons in a quark-gluon 
plasma near equilibrium are discussed. They are calculated using 
an effective perturbation theory for high temperature QCD in the 
weak coupling limit developed by Braaten and Pisarski. Damping 
rates based on the ordinary and transport cross sections, extrapo- 
lated to realistic values of the coupling constant, are compared and 
their role for the equilibration of the quark-gluon plasma is dis- 
cussed. (orig.) 


17005 (INIS-mf-14170, pp. 197-209) Gross structure of res- 
onance spectra (including bottomonium). Gareev, F.A. (JINR, 
Dubna (Russian Federation)); Korovin, P.P.; Ratis, Yu.L.; 
Strokovsky, E.A. Gesellschaft fuer Schwerionenforschung mbH, 
Darmstadt (Germany); Technische Hochschule Darmstadt (Ger- 
many). Inst. fuer Kernphysik; Bundesministerium fuer Forschung 
und Technologie, Bonn (Germany). 1993. 352p. (CONF-9301141-: 
21. international workshop: gross properties of nuclei and nuclear 
excitations, Hirschegg (Austria), 18-23 Jan 1993). In Gross proper- 
ties of nuclei and nuclear excitations XXI: Proceedings. Order 
Number DE94758812. Source: OSTI; NTIS (US Sales Only); INIS. 

Simple arguments are given for the explanation of the gross 
structure of the spectrum of particle resonances based on the 
shape resonance conditions, the Heisenberg uncertainty relation 
and the Bohr correspondence principle. (orig.) 


17006 (INIS-mf-14170, pp. 221-223) Nucleation and 
hadronization in quark-gluon plasma. Csernai, L.P. (Physics 
Dept., Bergen Univ. (Norway)); Kapusta, J.1.; Kluge, G.; Zabrodin, 
E.E. Gesellschaft fuer Schwerionenforschung mbH, Darmstadt 
(Germany); Technische Hochschule Darmstadt (Germany). Inst. 
fuer Kernphysik; Bundesministerium fuer Forschung und Technolo- 
gie, Bonn (Germany). 1993. 352p. (CONF-9301141-: 21. 
international workshop: gross properties of nuclei and nuclear exci- 
tations, Hirschegg (Austria), 18-23 Jan 1993). In Gross properties 
of nuclei and nuclear excitations XXI: Proceedings. Order Number 
DE94758812. Source: OSTI; NTIS (US Sales Only); INIS. 

Recently computed nucleation rates are applied to first-order de- 
confinement symmetry restoring phase transition in a set of rate 
equations to study the time evolution of expanding quark-gluon 
plasma as it converts to hadronic matter in spherical or linear ex- 
pansion. (orig.) 
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17007 (INIS-mf-14170, pp. 315-319) Longitudinal distribu- 
tions of ¢mesons from a hadronizing quark-gluon plasma. 
Vogt, R. (Gesellschaft fuer Schwerionenforschung (GSI), Darmstadt 
(Germany)); Jacek, B.; Ruuskanen, P.V. Gesellschaft fuer Schw- 
erionenforschung mbH, Darmstadt (Germany); Technische 
Hochschule Darmstadt (Germany). Inst. fuer Kernphysik; Bun- 
desministerium fuer Forschung und Technologie, Bonn (Germany). 
1993. 352p. (CONF-9301141—: 21. international workshop: gross 
properties of nuclei and nuclear excitations, Hirschegg (Austria), 
18-23 Jan 1993). in Gross properties of nuclei and nuclear excita- 
tions XXI: Proceedings. Order Number DE94758812. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We compare the longitudinal momentum, x;, distribution of ¢ 
mesons from a parton fusion model with nucleon parton distribu- 
tions to that of ¢’s arising from interactions between thermal 
partons in nucleus-nucleus interactions at RHIC and LHC energies. 
(orig.) 


17008 (INIS-RU-364, pp. 56) Kinetics of direct a —> 6 and 
reverse 6 —> a transformations in palladium-hydrogen sys- 
tem. Revkevich, G.P. (Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation)); Katsnel’son, A.A.; Knyazeva, M.A. AN 
SSSR, Moscow (Russian Federation); Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation); AN SSSR, Moscow (Russian 
Federation). Fizicheskij Inst.; Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). 1991. 74p. (in Russian). (CONF- 
9103282—: Working seminar on fusion reactions in condensed 
matter and all-union conference on cold fusion, Dubna (Russian 
Federation), 22-26 Mar 1991). In Summaries of reports of working 
seminar "Fusion reactions in condensed matter” and All-union con- 
ference "Cold fusion”. Order Number DE94612618. Source: OST]; 
NTIS (US Sales Only); INIS. 

Short communication. PALLADIUM BASE ALLOYS/crystal-phase 
transformations; PALLADIUM BASE ALLOYS/hydrogen additions; 
ANALYTICAL SOLUTION; HYDRIDATION; REACTION KINETICS; 
SHEETS; TIME DEPENDENCE; X-RAY DIFFRACTION 


17009 (INIS-RU-364, pp. 57) Defects of phases in 
palladium-hydrogen system. Revkevich, G.P. (Moskovskij Gosu- 
darstvennyj Univ., Moscow (Russian Federation)); Katsnel’son, 
A.A. AN SSSR, Moscow (Russian Federation); Moskovskij Gosu- 
darstvennyj Univ., Moscow (Russian Federation); AN SSSR, 
Moscow (Russian Federation). Fizicheskij Inst.; Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation). 1991. 74p. (In 
Russian). (CONF-9103282—: Working seminar on fusion reactions 
in condensed matter and all-union conference on cold fusion, 
Dubna (Russian Federation), 22-26 Mar 1991). In Summaries of 
reports of working seminar "Fusion reactions in condensed matter” 
and All-union conference "Cold fusion’. Order Number 
DE94612618. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. PALLADIUM BASE ALLOYS/crystal-phase 
transformations; PALLADIUM BASE ALLOYS/hydrogen additions; 
HYDRIDATION; POINT DEFECTS; X-RAY DIFFRACTION 


17010 (INIS-RU-364, pp. 58) Study of titanium defect struc 
ture after hydrogen saturation with positron help. Zhikharev, 
A.N. (Tsentral’nyj Nauchno-lssledovatel’skij Inst. Chernoj Metal- 
lurgii, Moscow (Russian Federation)). AN SSSR, Moscow (Russian 
Federation); Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation); AN SSSR, Moscow (Russian Federation). Fizicheskij 
Inst.; Joint Inst. for Nuclear Research, Dubna (Russian Federa- 
tion). 1991. 74p. (in Russian). (CONF-9103282—: Working seminar 
on fusion reactions in condensed matter and all-union conference 
on cold fusion, Dubna (Russian Federation), 22-26 Mar 1991). In 
Summaries of reports of working seminar "Fusion reactions in con- 
densed matter” and All-union conference "Cold fusion”. Order 
Number DE94612618. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. TITANIUM BASE ALLOYS/crystal defects; 
TITANIUM BASE ALLOYS/hydrogen additions; ANNIHILATION; 
ELECTRONIC STRUCTURE; ENERGY-LEVEL DENSITY; HYDRI- 
DATION; POSITRONS; TIME DEPENDENCE 


17011 (INIS-RU-364, pp. 60) Technique of samples satura- 
tion with deuterium of gaseous phase. Vorob’ev, S.P. 
(Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation). 
Fizicheskij Fakul’tet); Kuz’min, R.N.; Kuprin, A.P.; Men’shikov, M.1.; 
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Revokatov, P.O.; Sakharov, E.M.; Shvilkin, B.N. AN SSSR, 
Moscow (Russian Federation); Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation); AN SSSR, Moscow (Russian Feder- 
ation). Fizicheskij Inst.; Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). 1991. 74p. (In Russian). (CONF-9103282-: 
Working seminar on fusion reactions in condensed matter and all- 
union conference on cold fusion, Dubna (Russian Federation), 
22-26 Mar 1991). In Summaries of reports of working seminar "Fu- 
sion reactions in condensed matter” and All-union conference "Cold 
fusion”. Order Number DE94612618. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. TITANIUM/deuterium; TITANIUM/diffusion 
coatings; ZIRCONIUM/deuterium; ZIRCONIUM/diffusion coatings; 
CRYSTAL STRUCTURE; PHASE STUDIES; SATURATION; TITA- 
NIUM; DEUTERIUM; ZIRCONIUM 


17012 (INP—1589/PH) Pomeron in perturbative QCD - its el- 
ementary theory and possible phenomenology at HERA. 
Kwiecinski, J. Institute of Nuclear Physics, Cracow (Poland). Apr 
1992. 24p. Order Number DE94621605. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Theoretical ideas concerning the Pomeron in perturbative QCD 
are reviewed. The Lipatov equation with asymptotic freedom 
effects taken into account is recalled and the corresponding spec- 
trum of eigenvalues controlling the bare Pomeron intercept 
analysed. Possible phenomenological implications of the perturba- 
tive QCD Pomeron for deep inelastic scattering at the HERA ep 
collider are briefly discussed. 9 figs., 49 refs. (author). 


17013 (INS—1006) Composite-model view of the Il-bar+~+ 
events at LEP. Akama, Keiichi (Saitama Medical Coll., Moroyama 
(Japan). Dept. of Physics); Terazawa, Hidezumi. Tokyo Univ., 
Tanashi (Japan). Inst. for Nuclear Study. Sep 1993. 14p. Order 
Number DE94753312. Source: OSTI; NTIS; INIS. 

We examine phenomenological consistency of composite-model 
pictures for the ll-bary-y events at LEP: the picture with an extra 
boson and that with an excited lepton. It turns out that the former 
is inconsistent with the Bhabha scattering data while the latter is 
consistent with the existing experimental data as far as the excited 
lepton is lighter than 200 GeV. (author). 


17014 (ITF-93-26) On the Charged Vector Particle Scatter- 
ing on a Vector Particle. Tartakovskij, V.K.; Cherednichenko, V.A. 
AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 
1993. 2ip. (in Russian). Order Number DE94622787. Source: 
OSTI; NTIS (US Sales Only); INIS. 

According to the quantum electrodynamics the elastic scattering 
differential cross-section of the relativistic charged vector particle 
by the identical and nonidentical ones is obtained in the general 
explicit form both in an arbitrary coordinate system and in a con- 
crete one. The nonrelativistic and ultrarelativistic limit cases are 
examined. (author). 10 refs., 1 figs. 


17015 (ITF-93-29) The Odderon in the Deep-Iinelastic 
Lepton-Hadron Scattering. Struminskij, B.V. AN Ukrainskoj SSR, 
Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 1993. 5p. (In Russian). 
Order Number DE94622791. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The study of the structure function F, for the deep-inelastic 
neutrino-nucleon scattering in the region of small x can be used in 
order to determine the odderon parameters. (author). 8 refs. 


17016 (JINR-E—2-93-394) Gluon distribution as function of 
F. and F2 at small x. Kotikov, A.V. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). 1993. 10p. Order Number 
DE94622792. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Yadernaya Fizika. 

The method to extract the gluon distribution from deep inelastic 
Structure functions at small x in the leading twist of the Wilson 
expansion in any order of perturbation theory is presented. The de- 
tailed analysis is given in the leading and next-to-leading orders of 
perturbation theory, where the values of the Wilson coefficients are 
well known. (author). 27 refs. 


17017 


(JINR-E-2-93-395) On the critical behaviour of (2+1)- 
dimensional QED. Kotikov, A.V. Joint Inst. for Nuclear Research, 
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Dubna (Russian Federation). 1993. 4p. Order 
DE94622788. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Pis'ma v Zhurnal Ehksperimental’noj i Teore- 
tocheskoj Fiziki. 

QED in 2+1 dimensions with N four-component fermions is 
analyzed following T.Appelquist et al. in the leading and next-to- 
leading orders of the 1/N expansion. It is shown that the range of 
the admissible values N, where the dynamical fermion mass exists, 
decreases strongly with the increasing of the gauge charge. So, in 
Landau gauge the dynamical chiral symmetry breaking appears for 
N<3.31, that is very close to the results of the leading order and in 


Feynman gauge dynamical mass is completely absent. (author). 13 
refs. 


Number 


17018 (JINR-E-2-93-396) On the behaviour of DIS structure 
tunction ratio R(x, Q?) at small x. Kotikov, A.V. Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation). 1993. 6p. Order 
Number DE94622793. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Pis'ma v Zhurnal Ehksperimental'noj i Teoretich- 
eskoj Fiziki. 

The behaviour of deep inelastic structure functions is studied at 
small x in the leading and next-to-leading orders of perturbation 
theory. The scheme-invariant analysis for the longitudinal and 
transverse structure functions ratio R(x, Q?), is given. It is found 
that this ratio tends to zero asymptotically when x -> 0. (author). 
12 refs.; 1 fig. 


17019 (JINR-R—11-93-173) Numerical solution to the 
boundary-value problem for the Bethe-Salpeter equation with 
quadratically rising potential. Amirkhanov, |.V. (Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Computing Techniques 
and Automation); Nasirov, T.Z.; Sarikov, N.A. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of Computing Tech- 
niques and Automation. 1993. 16p. (in Russian). Order Number 
DE94621606. Source: OSTI; NTIS (US Sales Only); INIS. 

An algorithm for the numerical solving of the boundary value 
problem for bound states of two quarks described by the Bethe- 
Salpeter equation with oscillator potential is proposed. In the 
algorithm the iterative scheme of the continuous analog of the New- 
ton’s method is realized. The initial approximation was found by 
the method of 'contrary’ progonka. Numerical values of the masses 
of the basic and excited states for pseudoscalar, scalar-vector and 
axially-vector mesons are obtained. 15 refs., 2 figs., 4 tabs. 


17020 (KEK-PROC-—93-2, pp. 172-187) Multiplicity and event 
shapes in QCD. Tesima, K. (Ochanomizu Univ., Tokyo (Japan). 
Dept. of Physics). National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Apr 1993. (CONF-9212108-: Workshop on TRIS- 
TAN physics at high luminosities, Tsukuba (Japan), 15-16 Dec 
1992). In Proceedings of the workshop on TRISTAN physics at 
high luminosities. 310p. Order Number DE94737969. Source: 
OSTI; NTIS; INIS. 

We review the basic ideas and frameworks underlying the QCD 
analysis of the high-energy multiple hadroproduction. Comments 
are made on some controversial issues. (author). 


17021 (KEK-PROC—93-2, pp. 212-223) Test of MLLA calcu- 
lation in inclusive particle spectra. Itoh, Ryosuke (National Lab. 
for High Energy Physics, Tsukuba, Ibaraki (Japan)). National Lab. 
for High Energy Physics, Tsukuba, Ibaraki (Japan). Apr 1993. 
(CONF-9212108-: Workshop on TRISTAN physics at high lumi- 
nosities, Tsukuba (Japan), 15-16 Dec 1992). In Proceedings of the 
workshop on TRISTAN physics at high luminosities. 310p. Order 
Number DE94737969. Source: OSTI; NTIS; INIS. 

Inclusive +/K+/p(p-bar) cross sections in hadron jets in ete~ 
annihilation are measured around ,/s = 58 GeV using particle 
identification by the TOPAZ TPC. The inclusive cross section for 
Ks° is also measured using the mass reconstruction method. The 
data are presented in do/dé (€ = log 1/x, x is a particle momentum 
normalized by the beam momentum), and compared with the QCD 
calculation based on Modified Leading Log Approximation (MLLA). 
By this comparison, Qo and A in the MLLA expression are deter- 
mined for all charged particles and for each of +*+/K=/K,°/p(p-bar). 
The Qo for each of the particie species is close to the mass of the 
particle, while A is constant for these particle species. This sup- 
ports the conjecture by MLLA and LPHD. The energy evolution of 





the maximum of do/dé is also consistent with the prediction of the 
MLLA calculation. (author). 


17022 (LAL—92-18, pp. 98-112) Precise tests of the Stan- 
dard Model in the neutral sector. Davier, M. (Paris-11 Univ., 91 - 
Orsay (France). Lab. de !’Accelerateur Lineaire). Paris-11 Univ., 91 
- Orsay (France). Lab. de l’Accelerateur Lineaire. Mar 1992. 
(CONF-9106329-: Particles in the 90s, Les Houches (France), 30 
Jun - 26 jul 1991). In Electroweak physics with LEP. 159p. Order 
Number DE94621209. Source: OSTI; NTIS (US Sales Only); INIS. 

The test is based on the fact that the only unknown parameters 
of the Standard Model are the top and the Higgs mass from which 
now only the top mass is relevant. First, the Standard Model is 
tested by combinations of observables using quantities that are in- 
dependent of the top mass. Then, an indirect determination of the 
top mass is described. (K.A.) 12 figs., 2 tabs. 


17023 (LA-UR-—94-453) Quantum size effects in classical 
hadrodynamics. Nix, J.R. Los Alamos National Lab., NM (United 
States). [1994]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9401 69-2: 
10. winter workshop on nuclear dynamics, Snowbird, UT (United 
States), 15-21 Jan 1994). Order Number DE94007540. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The author discusses future directions in the development of 
classical hydrodynamics for extended nucleons, corresponding to 
nucleons of finite size interacting with massive meson fields. This 
new theory provides a natural covariant microscopic approach to 
relativistic nucleus-nucleus collisions that includes automatically 
spacetime nonlocality and retardation, nonequilibrium phenomena, 
interactions among all nucleons, and particle production. The 
present version of the theory includes only the neutral scalar (c) 
and neutral vector (w) meson fields. In the future, additional isovec- 
tor pseudoscalar (x*, 2~, n°), isovector vector (p*, p~, p°), and 
neutral pseudoscalar (yn) meson fields should be incorporated. 
Quantum size effects should be included in the equations of motion 


by use of the spreading function of Moniz and Sharp, which gener- 
ates an effective nucleon mass density smeared out over a 
Compton wavelength. However, unlike the situation in electrody- 
namics, the Compton wavelength of the nucleon is small compared 
to its radius, so that effects due to the intrinsic size of the nucleon 
dominate. 


17024 (LYCEN-9326) Short introduction to quark trans- 
verse spin. Artru, X. Lyon-1 Univ., 69 - Villeurbanne (France). Inst. 
de Physique Nucleaire. Jun 1993. 6p. (CONF-930363-: 28. confer- 
ence on quantum chromodynamics and high energy hadronic 
interactions, Les Arcs (France), 13-27 Mar 1993). Order Number 
DE94619934. Source: OSTI; NTIS (US Sales Only); INIS. 

The transversity-dependent quark distribution and fragmentation 
functions are defined and their possible experimental probes are 
reviewed with a minimum number of formulas. The prototype of 
such probes is doubly polarized Drell-Yan reaction. Other probes 
are obtained from it using two ways of generalization: replacing the 
subprocess TqTq-bar—l*|—by different tq+Tq-bar or tq+Tq colli- 
sions, using crossing symmetry, convert one or both polarized 
initial baryons into final ones which become quark polarimeters; an 
example is e~+1p—-e-+TA+X. A recent idea for a mesonic quark 
polarimeter is mentioned. (author) 10 refs.; 4 figs. 


17025 (RAL—93-049) Fo(975), ao(980) as eye-witnesses of 
confinement. Close, F.E. (Rutherford Appleton Lab., Chilton 
(United Kingdom)); Dokshitzer, Yu.L.; Gribov, V.N.; Khoze, V.A.; 
Ryskin, M.G. Rutherford Appleton Lab., Chilton (United Kingdom). 
Nov 1993. 14p. (LU-TP-93-12.). Order Number DE94619935. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We investigate some phenomenological consequences of an 
idea that the f.(975) and a,(980) play a special role in the dynam- 
ics of quark confinement. (author). 


17026 (SLAC-PUB-6463) Hard diffraction. Bjorken, J.D. 
Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Mar 1994. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00515. (CONF-930767— 
3: 21. annual SLAC Summer Institute on particle physics: spin 
Structure in high-energy processes, Stanford, CA (United States), 
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26 Jul - 6 aug 1993). Order Number DE94009032. Source: OSTI; 
NTIS; INIS; GPO Dep. 

An introduction to the rapidly developing subject of diffractive 
processes containing jets is given, with emphasis on an s-channel 
picture of the dynamics. 


17027 (UCRL-JC—115918) The PHENIX experiment at RHIC. 
Tonse, S.R.; Thomas, J.H. Lawrence Livermore National Lab., CA 
(United States). 15 Dec 1993. 12p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9308181-3: Pre-equilibrium Parton dynamics, Berkeley, CA 
(United States), 23 Aug - 3 sep 1993). Order Number 
DE94008684. Source: OSTI; NTIS; INIS; GPO Dep. 

Later this decade the Relativistic Heavy lon Collider (RHIC) will 
be built at Brookhaven National Laboratory. Its goal will be to ac- 
celerate and collide Au beams at 100 GeV/c in an attempt to 
create a Quark Gluon Plasma (QGP). The PHENIX detector aims 
to detect the QGP through its leptonic and hadronic signatures. We 
describe here its physics capabilities and the details of the appara- 
tus designed to pick out rare leptonic signatures from among 
hadronic multiplicities of up to 1500 particles per unit of rapidity. 
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Refer also to citation(s) 16057, 16996, 16998, 17021, 17023, 
17124, 17126, 17131, 17244, 17274, 17281 


17028 (ANL/HEP/PR-92-34) The effects of detector descop- 
ing and neutral boson mixing on new gauge boson physics at 
the SSC. Hewett, J.L. (Argonne National Lab., IL (United States)); 
Rizzo, T.G. Argonne National Lab., IL (United States); lowa State 
Univ. of Science and Technology, Ames, IA (United States). Jun 
1992. 29p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38 ; W-7405-ENG-82. Order 
Number DE94009783. Source: OSTI; NTIS; INIS; GPO Dep. 

We examine how the abilities of an SDC-like detector to discover 
and identify the origin of a new neutral gauge boson are affected 
by Z; — Zp mixing and by variations in detector parameters such 
as lepton pair mass resolution, particle identification efficiency, and 
rapidity coverage. Also examined is the sensitivity of these results 
to variations in structure function uncertainties and uncertainties in 
the machine integrated luminosity. Such considerations are of im- 
portance when dealing with the issues of detector descoping and 
design. 


17029 (ANL-HEP-TR-94-17) Self tagging studies using 
semileptonic B decays. Wicklund, A.B.; Byrum, K. Argonne Na- 
tional Lab., IL (United States). 16 Mar 1994. 22p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. Order Number DE94009682. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This report discusses the expectations and results of self tagging 
studies using semileptonic B decays. 


17030 (BONN-HE-93-16) as(m?-) and a test for CP- 
violation in e*e-—7*7— from OPAL. Wermes, N. Bonn Univ. 
(Germany). Physikalisches Inst. May 1993. 10p. (CONF-9303274-: 
28. Rencontres de Moriond: Electroweak interactions and unified 
theories, Les Arcs (France), 13 Mar - 2 apr 1993). Order Number 
DE94756491. Source: OSTI; NTIS (US Sales Only); INIS. 

Two topics in ete —7*7— measured with the OPAL experiment 
at LEP are presented. The first is a measurement of a, obtained 
from R,, the ratio of hadronic to leptonic decay fractions, and its 
extrapolation to Q*=mz*. The method and associated errors are 
discussed and the result is compared to a, determinations using 
various techniques. Second, the same reaction is used to perform 
a test of CP-invariance in this neutral current process. The ob- 
tained null result is used to place an upper limit on the weak dipole 
moment of the 7 lepton. (orig.) 


17031 (BONN-HE-93-34) Direct photons and jet properties 
at LEP and SLC. Biebel, O. Bonn Univ. (Germany). Physikalisches 
Inst. Oct 1993. 4p. (CONF-930761-: international Europhysics 
conference on high-energy physics, Marseille (France), 22-28 Jul 
1993). Order Number DE94756195. Source: OSTI; NTIS (US 
Sales Only); INIS. 
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Results on recent measurements of photon production from 
quarks and comparisons with predictions of QOD shower models 
and matrix element calculations are shown. Also jet properties are 
reviewed with the emphasis on the flavour dependence of the 
strong coupling constant. For this, mass effects of the bottom 
quarks have to be considered. Direct measurements of the strong 
coupling constant of light quarks are presented for the first time. 
(orig.) 


17032 (BONN-HE-93-38) The Lorentz structure of the 
charged weak current in rdecays. Stahl, A. Bonn Univ. (Ger- 
many). Physikalisches Inst. Oct 1993. 7p. (CONF-9306276-: 3. 
international workshop on a tau-charm factory, Marbella (Spain), 1- 
6 Jun 1993). Order Number DE94756192. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The lorentz structure of the weak charged current in 7 decays is 
discussed and how it can be tested at a 7 charm factory. The ex- 
periment must proceed through several steps. For reach step it is 
explained how the measurement could be done and what would be 
learned from the result. (orig.) 


17033 (BONN-IR-93-52) Hard photoproduction: An analy- 
sis of the first ZEUS data. Feld, L.W. Bonn Univ. (Germany). 
Physikalisches Inst.; Bonn Univ. (Germany). Mathematisch- 
Naturwissenschaftliche Fakultaet. Oct 1993. 67p. (In German). 
Order Number DE94756093. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The electron-proton storage ring HERA gives the unique oppor- 
tunity to study photon-proton collisions at center of mass energies 
around 200 GeV. This analysis covers the extraction of hard photo- 
production events from the data taken by the ZEUS-detector in its 
first year of operation. It is shown, that these events are well de- 
scribed by the Monte Carlo generators PYTHIA and HERWIG. A 
jet analysis allows to measure the kinematics of the hard subpro- 
cess. Clear evidence for both direct and resolved photon 
processes is seen in the data. In detailed Monte Carlo studies dif- 
ferent photon structure functions are compared to the data. (orig.) 


17034 (CEA-CONF—11446) Measurement of the 
strangeness production in p-p reactions with a 47 detector at 
Saturne. Bruge, G. (CEA Centre d’Etudes de Saclay, 91 - Gif-sur- 
Yvette (France). Dept. d’Astrophysique, de la Physique des 
Particules, de la Physique Nucleaire et de I'instrumentation Asso- 
ciee); Catz, H.; Duarte, H.; Gosset, J.; L’'hote, D.; Terrien, Y.; 
Abegg, R.;.CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. d'Astrophysique, de la Physique des Particules, de 
la Physique Nucleaire et de I'instrumentation Associee. 1991. 3p. 
(CONF-911208—: International symposium on hypernuclear and 
strange particle physics - 20th international symposium of the Insti- 
tute for Nuclear Study (INS) of the University of Tokyo, Shimoda 
(Japan), 9-12 Dec 1991). Order Number DE94621619. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. PROTON-PROTON INTERACTIONS/gev 
range 01-10; PROTON-PROTON INTERACTIONS/strange parti- 
cles; STRANGE PARTICLES/particle production; STRANGE 
PARTICLES/radiation detection, DIFFERENTIAL CROSS SEC- 
TIONS; EXCLUSIVE INTERACTIONS; FOUR-P!| COUNTING; 
INCLUSIVE INTERACTIONS; PROTON REACTIONS; RADIATION 
DETECTORS; SATURNE II; TOTAL CROSS SECTIONS 


17035 (DESY-93-077) New results from the H1 experiment 
at HERA on photoproduction, deep inelastic scattering and 
searches for new particles. Erdmann, M. (Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany)); Kuester, H.; Levonian, 
S.; Sirois, Y. Deutsches Elektronen-Synchrotron (DESY), Hamburg 
(Germany). Jun 1993. 33p. (CONF-9303274-: 28. Rencontres de 
Moriond: Electroweak interactions and unified theories, Les Arcs 
(France), 13 Mar - 2 apr 1993). Order Number DE94756454. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Quasi-real photoproduction has been studied in the H1 detector, 
based on the low Q* ep-scattering at HERA. Results are presented 
on measurements of the total photoproduction cross section, elas- 
tic p° production yp — p°p and inclusive charged particle spectra 
in the central region from inelastic -p interactions. Although difficult 
to interpret theoretically, low and medium p, to photoproduction 
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processes nevertheless provide essential information for the under- 
standing and complete description of +p interactions at high 
energies. (orig.) 


17036 (DESY-93-087) Deep inelastic scattering at low-x - 
results from the H1 experiment. Roeck, A. de. H1 Collaboration. 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany). 
Jul 1993. 22p. (CONF-9303228—-: Workshop on HERA: the new 
frontier for QCD, Durham (United Kingdom), 21-26 Mar 1993). Or- 
der Number DE94756457. Source: OSTI; NTIS (US Sales Only); 
INIS. 

We present new results from the H1 experiment on deep inelas- 
tic ep scattering at HERA. The results are based on the complete 
data sample of 1992, corresponding to an integrated luminosity of 
23 nb—'. Particle energy flow, transverse momentum characteris- 
tics and jet rates have been measured for the hadronic final state. 
QCD based models with different assumptions concerning initial 
and final state parton emission have been compared with the data. 
The first measurement of the F2(x,Q*) structure function for 
Bjorken-x values down to x = 4.10-* and Q? > 10 GeV? is pre- 
sented. The preliminary results show a rather steep rise of the 
structure function at small x. (orig.) 


17037 (DESY—93-098} Rare supersymmetric top quark de- 
cays. Borzumati, F.M. (Hamburg Univ. (Germany). 2. Inst. fuer 
Theoretische Physik). Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany). Aug 1993. 9p. Sponsored by Bundesminis- 
terilum fuer Forschung und Technologie, Bonn (Germany). 
Foerderkennzeichen BMFT 055HH91P(8). (CONF-9304229-: 2. in- 
ternational workshop on physics and experiments at linear e*e~ 
colliders; European workshop at DESY, Waikoloa, HI (United 
States), 26 Apr - 3 may 1993). Order Number DE94756393. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Two supersymmetric decays of the top quark, t — H*b and t — 
u;x°, are discussed within the framework of the Minimal Super- 
symmetric Standard Model with radiatively induced breaking of 
SU(2) x U(1). The present possibility of detecting these decays, 
given the available bounds on supersymmetric parameters, is com- 
pared with the situation a Next ete~ Linear Collider would face if 
supersymmetric particles were still undiscovered after LEP Il. The 
indirect implications for t — H*b and t — u;x° of a possible detec- 
tion of the bottom quark decay b — sv at the Standard Model level 
are taken into account. (orig.) 


17038 (DESY-93-112) Physics at e*e~ linear colliders. Zer- 
was, P.M. Deutsches Elektronen-Synchrotron (DESY), Hamburg 
(Germany). Aug 1993. 46p. (CONF-9306176—-: Workshop on 
physics at current accelerators and the supercollider, Argonne, IL 
(United States), 2-5 Jun 1993). Order Number DE94756395. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The physics potential of e+e- linear colliders expected to oper- 
ate in a first phase between 300 and 500 GeV and later at about 2 
TeV, is briefly summarized in this report. These machines will en- 
able us to perform precision studies of the top quark and the 
electroweak gauge bosons. They are ideal instruments to search 
for Higgs particles and to explore their characteristic properties, in 
particular in the intermediate mass range. The machines also pro- 
vide unique opportunities for the investigation of supersymmetric 
particles. The physics programme of e*e7 linear colliders is largely 
complementary to the programme of pp colliders. (orig.) 


17039 (DESY-93-113) SUSY Higgs production at proton 
colliders. Spira, M. (Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany)); Zerwas, P.M.; Djouadi, A.; Graudenz, D. 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany). 
Sep 1993. 15p. (UdeM-LPN-TH-93-168; LBL-34598). Order Num- 
ber DE94756403. Source: OSTI; NTIS (US Sales Only); INIS. 

We present the QCD corrections to the gluon fusion processes 
of the scalar Higgs particles h, H and the pseudoscalar Higgs parti- 
cle A in the minimal supersymmetric extension of the Standard 
Model. These corrections are in general large and positive, in- 
creasing the production cross section up to factors of about 2. 
While they depend only weakly on the Higgs masses, they are 
strongly dependent on the parameter tg@. (orig.) 





17040 (DESY-—93-124) Structure functions and parton dis- 
tributions in deep inelastic lepton-hadron scattering at high 
energies. Bluemlein, J. Deutsches Elektronen-Synchrotron 
(DESY), Zeuthen (Germany). Inst. fuer Hochenergiephysik. Aug 
1993. 60p. (CONF-9301140-: St. Petersburg winter school on the- 
oretical high energy physics, Gatchina (Russian Federation), 25 
Jan - 5 feb 1993). Order Number DE94756434. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The possibilities to measure structure functions, to extract parton 
distributions, and to measure as and Agcp in current and future 
high energy deep inelastic scattering experiments are reviewed. A 
comparison is given for experiments at HERA, an ep option at LEP 
xLHC, and a high energy neutrino experiment. (orig.) 


17041 (DESY-93-132) QED and QCD corrections to lepto- 
quark production at e*e~ colliders. Biluemiein, J. Deutsches 
Elektronen-Synchrotron (DESY), Zeuthen (Germany). Inst. fuer 
Hochenergiephysik. Sep 1993. 6p. (CONF-9304229-: 2. interna- 
tional workshop on physics and experiments at linear e*te- 
colliders; European workshop at DESY, Waikoloa, HI (United 
States), 26 Apr - 3 may 1993). Order Number DE94756394. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Relevant QED and QCD radiative corrections are calculated for 
the pair production cross section of leptoquarks in e*e~ annihila- 
tion. The corrections for the production near threshold are found to 
be large. For G = 0.1 the QED corrections of -30 to -45% are ob- 
tained, while QCD corrections may reach O(+100%). (orig.) 


17042 (DESY-93-139) Dijet production at large rapidity in- 
tervals. Del Duca, V. (Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany)); Schmidt, C.R. Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Nov 1993. 23p. 
(SCIPP-93/35; HEP-PH-9311290). Order Number DE94756202. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We examine dijet production at large rapidity intervals at Teva- 
tron energies, by using the theory of Lipatov and collaborators 
which resums the leading powers of the rapidity interval. We ana- 
lyze the growth of the Mueller-navelet K-factor in this context and 
find it to be negligible. However, we do find a considerable 
enhancement of jet production at large transverse momenta. In ad- 
dition, we show that the correlation in transverse momentum and 
azimuthal angle of the tagging jets fades away as the rapidity inter- 
val is increased. (orig.) 


17043 (DESY—93-154) Model independent Z’ constraints at 
future ete colliders. Leike, A. Deutsches Elektronen- 
Synchrotron (DESY), Zeuthen (Germany). Inst. fuer 
Hochenergiephysik. Nov 1993. 12p. Order Number DE94756209. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Model independent constraints on the mass of extra neutral 
gauge bosons and their couplings to charged leptons are given for 
LEP Il and a 500 GeV e*e™ collider. Analytical exclusion limits are 
derived in the Born approximation. The Z’ limits obtained with ra- 
diative corrections are always worse than those calculated at the 
Born level. Polarized beams are only useful for degrees of polar- 
ization essentially larger than 50%. Known discovery limits on extra 
Z bosons predicted by popular Z’ models are reproduced as spe- 
cial cases. The Z’ constraints are compared to those predicted by 
four fermion contact interactions. (orig.) 


17044 


(DESY-93-156) The interest in studying beauty 
baryon in pN interactions at HERA. Albrecht, H. (Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany)); Fridman, 
A.; Mai, O.; Oest, T.; Schmidt-Parzefall, W.; Kinnunen, R. 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany). 


Nov 1993. 21p. (CONF-9309177-: International workshop on 
physics at hadron-electron ring accelerators with internal targets, 
Hamburg (Germany), 21-23 Sep 1993). Order Number 
DE94756203. Source: OSTI; NTIS (US Sales Only); INIS. 

We present some reasons for studying beauty baryons (N,) pro- 
duced in pN interactions. We also investigate the possibilities of 
using a suggested HERA experiment with an internal target in or- 
der to observe the beauty baryons. Their triggering process allows 
the study of N, decays having a J/Y in the final state. The esti- 
mates of the N, production rates and branching ratios give the 
possibility of analyzing A, — AdJ/¥ and Z — ZJ/¥ channels as 
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well as their charged conjugated processes. The measurements of 
the decay parameter and the polarization of N, have been consid- 
ered. It was also suggested to measure the A, — I-vp (b —u) 
and A, — I~ vA,* (b — c) channels in order to have a new esti- 
mate of the ratio of the CKM matrix elements vertical stroke V,,/ 
Vopvertical stroke . (orig.) 


17045 (DESY—93-157) Neutral current physics with the 
tlepton at LEP. Kirsch, S. Deutsches Elektronen-Synchrotron 
(DESY), Zeuthen (Germany). Inst. fuer Hochenergiephysik. Nov 
1993. 18p. (CONF-9305311-: 16. Kazimierz meeting on elemen- 
tary particle physics: new physics with new experiments, Kazimierz 
(Poland), 24-28 May 1993). Order Number DE94756208. Source: 
OSTI; NTIS (US Sales Only); INIS. 

During the operation of LEP, 138000 e+e- — 7*7- events have 
been collected up to the end of 1992. In the following, the mea- 
surements of the total cross section, ct, the forward-backward 
asymmetry, Aj, and the two polarization asymmetries, A,., and 
Af—poi, are reviewed. The partial width of the Z boson to 7 leptons 
is measured to be IT, = 83.28 + 0.49 MeV. The results for the 
asymmetries at ,/s = mz are: A7, = 0.0210 + 0.0034, A, = - 
0.142 + 0.017, Ap_p.; = -0.098 + 0.019. The process ete- — 
7t*+7— is the channel with the highest sensitivity to the neutral cur- 
rent couplings at LEP. The 7 couplings determined to be y, = 
0.0389 + 0.0037 and a, = 0.4999 + 0.0015. A model independent 
measurement of the helicity amplitudes was performed for the first 
time. All the measurements of the process ete~ — 7*7~- confirm 
the Standard Model. (orig.) 


17046 (DOE/CH/03000-T18) Determination of the strong 
coupling constant (as) and a test of perturbative QCD using W 
+ jets processes in the DO detector. Yu, Jaehoon. State Univ. of 
New York, Stony Brook, NY (United States). Aug 1993. 119p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03000. Order Number DE94008844. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The DO experiment has accumulated data for a study of inciu- 
sive W production corresponding to a total integrated luminosity of 
14.3 + 1.7 pb—' during the 1992-1993 Fermilab Tevatron collider 
run. The total number of W — e + v candidates is 9770. The ratio 
of the number of W + 1 jet events to that of W + 0 jet events has 
been measured as a function of jet minimum E;. Using this ratio 
the strong coupling constant, as at Q* = My* is measured to 
be as(Mw*) = 0.124 + 0.005(stat) + 0.006(MC) + 
0.008(theory) _o.922*°-°*8 (sys) or (_o.025*°-°*® combined) with a jet 
minimum Ey of 25 GeV. A quantitative test of perturbative QCD 
has been made by comparing the experimentally measured ratio 
with the theoretical predictions. The theoretical predictions of the 
ratio in both the leading order and next-to-leading order are in 
good agreement with the measured ratio. 


17047 (DOE/CH/03000-T20) A search for first generation 
scalar leptoquarks at ,/s = 1.8 TeV with the DO detector. Nor- 
man, D.M. Fermi National Accelerator Lab., Batavia, IL (United 
States). 1998. 162p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH03000. Order Number 
DE94008846. Source: OSTI; NTIS; INIS; GPO Dep. 

A search for first generation scalar leptoquarks was done at the 
DO detector at Fermi National Accelerator Laboratory from 15 
pb—1 of data taken during the 1992-1993 colder run. At Fermilab’s 
pp collider with a center-of-mass energy of 1.8 TeV, leptoquarks 
are produced mostly by the strong force in pairs. Leptoquarks carry 
fractional charge, color, and also lepton and baryon quantum num- 
bers. First generation leptoquarks couple exclusively to the 
electron, electron neutrino, and the u and d quarks; such a lepto- 
quark would decay into, for example, an electron plus a quark. 
Signatures for leptoquarks at pp colliders that have been investi- 
gated at DO are two electrons plus two jets and one electron plus 
missing energy (from an electron neutrino) plus two jets. 


17048 (DOE/CH/03000-T24) Electrons in the DO central 
calorimeter: A study of the systematic biases in the measure- 
ment of the W mass. Heuring, T.C. State Univ. of New York, 
Stony Brook, NY (United States). Aug 1993. 126p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH03000. Order Number DE94008850. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The DO detector at Fermilab is a general purpose collider detec- 
tor designed for the study of proton-antiproton collisions at a center 
of mass energy of 1.8 TeV. The detector consists of an inner track- 
ing volume, a hermetic uranium/liquid argon calorimeter, and an 
outer muon detection system. Since the detector lacks a central 
magnetic field, it relies on energy measurements from the 
calorimeter as opposed to momentum measurements using the 
tracking chambers. To provide the necessary understanding of the 
calorimeter, a testbeam was conducted at Fermilab during the sec- 
ond half of 1991 featuring detector modules from the central 
calorimeter. Detailed simulations of the detector apparatus were 
also written. This thesis will present the results of this testbeam 
and simulation effort and relate them to the measurement of the 
W= intermediate vector boson mass in the full DO detector. In the 
testbeam, an energy resolution that scaled as 14% divided by the 
square root of the beam energy was found. The uniformity of re- 
sponse of the detector as a function of angle of incidence was 
investigated. We found that the response increased by 4% over the 
range investigated. The results were compared to a simulation writ- 
ten using the CERN package GEANT. Although GEANT was able 
to reproduce the energy resolution, it was not able to reproduce 
the uniformity of response function. A second simulation utilizing 
the EGS4 package from SLAC was successful in reproducing the 
behavior of the detector as a function of angle. The biases induced 
by the discrepancies between the detector and GEANT response 
functions in the W+ mass measurement are studied. We find that 
using GEANT as a detector simulation will cause a bias of be- 
tween 460 and 680 MeV in the W= mass determination. 


17049 (DOE/CH/03000—-T25) A study of the ability of the DO 
detector to measure the single jet inclusive cross section. As- 
tur, R.V. Fermi National Accelerator Lab., Batavia, IL (United 
States). 1992. 15ip. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH03000. Order Number 
DE94008851. Source: OSTI; NTIS; INIS; GPO Dep. 

The DO experiment began accumulating data at the Fermilab 
Tevatron in May of 1992. Protons are collided with antiprotons at 
/s = 1.8 TeV and an expected peak luminosity of 5 x 10°° cm-? 
sec~'. The DO detector is an all-purpose detector that will have 
exceptional jet reconstruction capabilities derived from superior 
calorimetry and nearly 4x angular coverage. One of the many 
physics measurements that will be made at DO is the inclusive jet 
cross section. Comparison of this cross section with theoretical 
predictions allows us to test the accuracy of the standard model of 
Quantum Chromodynamics (QCD). This comparison is usually in 
the form of a measurement of the differential cross section with re- 
spect to the transverse energy of the jet. The extended angular 
coverage of the DO detector allows measurements of the differential 
cross section as a function of jet rapidity as well. Recently com- 
pleted calculations of the next-to-leading-order contribution to the 
inclusive cross section result in predictions with reduced theoretical 
errors. In addition, recent fits to data from deep inelastic scattering 
and single photon experiments further restrict the quark and gluon 
Structure functions of the proton which are necessary in the 
theoretical predictions of the cross section. It may be that an ex- 
perimental measurement of the inclusive cross section would favor 
some of these fits over others. We have studied extensive com- 
puter simulations of both the Tevatron and the DO detector in order 
to determine DO’s ability to reconstruct the inclusive cross section. 
We present a discussion of this analysis as presently understood. 


17050 (DOE/CH/03000-T26) A measurement of the e/x 
ratio difference between short (250 ns) and long (2.2 us) inte- 
gration times with the DO uranium-liquid argon central 
calorimeter. Pi, B. Fermi National Accelerator Lab., Batavia, IL 
(United States). 1992. 142p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH03000. Order Num- 
ber DE94008852. Source: OSTI; NTIS; INIS; GPO Dep. 

The difference of the ratios of the high energy electron and pion 
responses(@/7) in the DO Uranium-liquid Argon central calorimeter 
is measured using the DO calorimeter trigger readout (short inte- 
gration time: 250 ns) and precision readout (long integration time: 
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2.2 us). This measurement found a 5% difference in the e/z ratio 
between short and long integration times, with estimated uncer- 
tainty of 2.3%. 


17051 (DOE/ER/40150-255) Intermediate energy semilep- 
tonic probes of the hadronic neutral current. Musolf, MJ. 
(Massachusetts Inst. of Tech., Cambridge, MA (United States)); 
Donnelly, T.W.; Dubach, J. Southeastern Universities Research 
Association, Inc., Newport News, VA (United States). Continuous 
Electron Beam Accelerator Facility; Massachusetts Inst. of Tech., 
Cambridge, MA (United States); Massachusetts Univ., Amherst, 
MA (United States). Jun 1993. 238p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-84ER40150 
; AC02-76ER03069 ; FG02-88ER40415. Grant PHY91-15574. 
(CEBAF-TH—93-11). Order Number DE94010011. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The present status and future prospects of intermediate-energy 
semileptonic neutral current studies are reviewed. Possibilities for 
using parity-violating electron scattering from nucleons and nuclei 
to study hadron structure and nuclear dynamics are emphasized, 
with particular attention paid to probes of strangeness content in 
the nucleon. Connections are drawn between such studies and 
tests of the electroweak gauge theory using electron or neutrino 
scattering. Outstanding theoretical issues in the interpretation of 
semileptonic neutral current measurements are highlighted and the 
prospects for undertaking parity-violating electron or neutrino scat- 
tering experiments in the near future are surveyed. 


17052 (DOE/ER/40446-T1) Medium energy measurements 
of N-N parameters: Progress report, January 1, 1991- 
December 31, 1993. Ambrose, D.; Bachman, M.; Coffey, P.; 
Glass, G.; Jobst, B.; McNaughton, Kok Heong; Nguyen, Chau; Ri- 
ley, P.J. Texas Univ., Austin, TX (United States). Dept. of Physics. 
1 Oct 1993. 83p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FGO05-88ER40446. Order Number 
DE94008340. Source: OSTI; NTIS; INIS; GPO Dep. 

Most of the effort was devoted to the study of nucleon-nucleon 
interactions, specifically, spin transfer measurements in np elastic 
scattering at LAMPF, pp elastic differential cross section measure- 
ments at LAMPF, and single-pion production in np scattering. 
Differential cross sections and analyzing powers are shown for 
np—ppz~ interactions. A new search for rare K,° decays to pe, 
uu, and ee is being undertaken. Collaborative work has been be- 
gun on a very large, complex collider detector STAR (Solenoidal 
Tracker At RHIC). STAR is envisioned as a combination of a sili- 
con vertex tracker, a time projection chamber, a set of trigger 
scintillators, and time-of-flight counters. It would allow measure- 
ments of spin dependence at pr above 10 GeV/c. 


17053 (DOE/ER/40702-5) Z + + cross-section measure- 
ment, o*BR(Z + +), in the electron channel for pp collisions at 
/S = 1.8 TeV, and limits for the ZZ and Z77 anomalous cou- 
plings. Roach-Bellino, M. Tufts Univ., Medford, MA (United 
States). Feb 1994. 109p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-92ER40702. Order Number 
DE94008185. Source: OSTI; NTIS; INIS; GPO Dep. 

The Z + + cross-section x branching ratio in the electron channel 
has been measured using the inclusive Z data sample from the 
CDF 1988-1989 collider run, for which the total integrated luminos- 
ity was 4.05 + 0.28 pb—'. Two Z+ candidates are observed from 
central photon events with AR/. > 0.7 and E,7 > 5.0 GeV. From 
these events the o * BR(Z + +7) is measured and compared with SM 
predictions: c * BR(Z + y)e = 6.8_5.7*-’ (stat + syst)pb o * BR(Z + 
7)SM = 4.7_47*°-7(stat + syst)pb. From this ZZ, cross section 
measurement limits on the Z.., and couplings for three different 
choices of compositeness scale Az are obtained. The experimental 
sensitivity to the hgo*7/hyo7"7 couplings is in the range of Az ~ 
450-500 GeV and for the h4*7/hao*"? couplings Az ~ 300 GeV. 


17054 


(DOE/ER/40702-6) Measurement of the production 
cross section for W + + in the electron channel in \/s = 1.8 
TeV pp collisions. Benjamin, D.P. Tufts Univ., Medford, MA 
(United States). Nov 1993. 128p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG02-92ER40702. Order 
Number DE94008186. Source: OSTI; NTIS; INIS; GPO Dep. 





The production cross section times decay branching ratio for 
W,., in the electron decay channel in ,/s = 1.8 TeV p-p collisions 
has been measured using W — ey data sample obtained from the 
CDF 1988-1989 Tevatron collider run. For photons in the central 
region (\n+| < 1.1) of the CDF detector with transverse energies 
E,+7 5.0 GeV and lepton-photon angular separation AR,y > 0.7, 
eight electron W., candidates were observed. From these events, 
the production cross section times decay branching ratio for the 
electron sample was measured to be a o B(W.)exp = 


17.0_13.4*'>-5(stat. + syst.)pb. The W, cross section is sensitive to 
the anomalous couplings of the W boson. Using the W, cross sec- 
tion measurement, the absence of an excess of large E+ photons 
accompanying the production of a W boson enables one to obtain 
direct limits on anomalous WW., couplings. The experimental limits 
on the anomalous couplings was measured to be —7.2 < Ak < 
+7.7 (AX = 0) and —3.5 < 4» < +3.4 (An = 0) at 95% CL. These ex- 
perimental limits impose contraints on possible internal structure of 
the W boson with compositeness scale sensitivity Ay > 1 TeV for 
saturation of unitarity, corresponding to probing a distance scale of 
order Lw < 2.0 x 10-* fm. The experimental limits on anomalous 
WW., couplings place bounds on the higher-order electromagnetic 
moments of the W boson — the magnetic dipole and electric 
quadrupole moments and the W boson mean-squared charge ra- 
dius. The experimental results presented in this thesis are in good 
agreement with Standard Model expectations. 


17055 (DOE/ER/40728-T1) [Support of HadroProduction of 
bottom using the 800 GeV/c primary photon beam at the Fer- 
milab tevatron]: 1993 E771 status report. Prairie View A and M 
Univ., TX (United States). [1994]. 25p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG05-92ER40728. 
Order Number DE94009411. Source: OSTI; NTIS; GPO Dep. 

This report is a proposal from the group at Prairie View A&M 
University for an extension of their involvement with the E771 ex- 
periment at Fermilab. They describe their work on data analysis of 
this experiment, and effort involved in porting analysis codes from 


different work stations. This analysis is ongoing. They also propose 
to be a part of the extension of the E771 experiment (P867), which 
is proposed for the next fixed target run, in 1994/1995. 


17056 (FNAL/C—94/041-E) Exclusive vector meson produc- 
tion in muon-nucleus scattering. Fang, G.Y. (Harvard Univ., 
Cambridge, MA (United States). Dept. of Physics). E665 Collabora- 
tion. Fermi National Accelerator Lab., Batavia, IL (United States). 
Feb 1994. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH03000. (CONF-9308224—1: 23. 
international multi-particle dynamics symposium, Aspen, CO 
(United States), 13-17 Aug 1993). Order Number DE94008988. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Preliminary results on the cross section ratios of exclusive inco- 
herent p° and ¢ meson production off deuterium, carbon, calcium, 
and lead to that off hydrogen and coherent »° and ¢ meson pro- 
duction off calcium and lead to that off carbon in deep-inelastic 
muon-nucieon and muon-nucileus scattering are reported. The data 
were taken with the E665 spectrometer using the Fermilab Teva- 
tron muon beam. The mean beam energy was 470 GeV. Increases 
in the cross section ratios are seen in both the elastic and quasi- 
elastic production as the four-momentum squared of the virtual 
photon increases. The results support the idea of color trans- 
parency. 


17057 (FNAL/C—94/063-E) W charge asymmetry measure- 
ment and Z’ search at CDF. Maeshima, K. CDF Collaboration. 
Fermi National Accelerator Lab., Batavia, IL (United States). Mar 
1994. 8p. Sponsored by USDOE, Washington, DC (United 
States);National Science Foundation, Washington, DC (United 
States);Istituto Nazionale di Fisica Nucleare, Rome (\taly);Ministry 
of Education, Science and Culture (Japan);Natural Sciences and 
Engineering Research DOE Contract AC02-76CH03000. (CONF- 
9310247-22: 9. workshop on proton-antiproton collider physics, 
Tsukuba (Japan), 18-22 Oct 1993). Order Number DE94009616. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The charge asymmetry as a function of lepton rapidity, A(y,), has 
been measured at ,/s = 1.8 TeV for ly,| < 1.8, using the W decays 
to electrons and muons recorded by CDF during the 1992-93 run 
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of the Tevatron Collider. Compared to the previous 1988-89 run, 
the increase in luminosity and detector improvements have lead to 
a six fold increase in statistics making discrimination between sets 
of parton distributions possible. This data favors the most recent 
parton distributions and demonstrates the value of collider data in 
the measurement of the proton’s structure. The author also 
presents here a search for an additional neutral heavy boson, Z’, 
in the dielectron decay mode. The observed dielectron invariant 
mass spectrum is in good agreement with that expected from the 
decays of the standard Z and from the Drell-Yan process. Analysis 
obtains a 95% c.|. limit on the production cross section times the 
branching ratio for a Z’ decaying into electron pairs as a function 
of the dielectron invariant mass. It also sets a 95% confidence 
level lower bound on the mass of the Z’ to be 495 GeV/c* assum- 
ing standard coupling strengths. 


17058 (HD-PY—93/06) Top quark physics at a next ete 
linear collider: Experimental considerations. |go-Kemenes, P. 
Heidelberg Univ. (Germany). Physikalisches Inst. 1993. 29p. 
(CONF-9304229-: 2. international workshop on physics and exper- 
iments at linear ete~ colliders; European workshop at DESY, 
Waikoloa, HI (United States), 26 Apr - 3 may 1993). Order Number 
DE94756397. Source: OSTI; NTIS (US Sales Only); INIS. 

The prospects of an e*e~ Linear Collider with 500 GeV energy 
for precision measurements in the top quark sector are discussed. 
Measurements of the total cross section, the top quark momentum 
distribution and the forward-backward charge asymmetry in the 
vicinity of the t anti t production threshold yield a precise determi- 
nation of the top quark mass and the strong coupling constant, ag. 
The measurements are also sensitive to the decay width, and to 
the strength of the top quark/Higgs boson coupling. Above thresh- 
old, the top quark mass can be reconstructed from the t anti t final 
state. From a detailed helicity analysis, the form factors at the pro- 
duction and decay vertices can be extracted with high accuracy, 
and anomalous couplings can be searched for. Due to the high top 
quark mass, its decay offers a natural place to look for 
non-standard final states, in particular through decay channels pre- 
dicted by the minimal supersymmetric model. The detection of rare 
decays involving the t- anti t-H° vertex is of particular interest since 
it provides perhaps a unique opportunity to observe the top quark 
Yukawa coupling directly. In summary, the Next ete Linear Col- 
lider will provide us with a large variety of measurements of top 
quark properties. These will be compared to standard model pre- 
dictions and possible deviations interpreted in terms of new 
physics. (orig.) 


17059 (IFVE-NLT-OTF-91-85) Spin effects in elastic scat- 
tering of nucleons and new approach to problem of account 
for spin structure of hadrons. Babaev, Z.R.; Shchelkachev, A.V. 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov (Russian Federation). inst. Fiziki Vysokikh Ehn- 
ergij. 1991. 18p. (In Russian). Order Number DE94619953. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Prospects of decribing polarization effects within the framework 
of quark-parton models (QPM) using a density matrix in order to 
describe the parton spin states in hadrons are discussed. Such an 
approach allows one to get rid of contradictions occuring when 
describing the QPM of reactions of hadrons polarized in perpendic- 
ular to the scattering plane in case of applying spin distribution 
functions. Different model predictions for the observed one- and 
two-spin correlations in elastic nucleon-nucleon scattering are ana- 
lyzed. 12 refs., 2 tabs. 


17060 (INIS-mf—14170, pp. 127-130) The timelike electro- 
magnetic form factor of the proton. Doenges, H.C. (Inst. fuer 
Theoretische Physik, Giessen Univ. (Germany)); Mosel, U. 
Geselischaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many); Technische Hochschule Darmstadt (Germany). Inst. fuer 
Kernphysik; Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany). 1993. 352p. (CONF-9301141-: 21. international 
workshop: gross properties of nuclei and nuclear excitations, 
Hirschegg (Austria), 18-23 Jan 1993). In Gross properties of nuclei 
and nuclear excitations XXI: Proceedings. Order Number 
DE94758812. Source: OSTI; NTIS (US Sales Only); INIS. 

One possibility to test the vector-meson-dominance hypothesis 
for nucleons is the production of ete--pairs from protons. We 
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present a model for the pp--y-vertex that takes into account all 
necessary symmetries, i.e. current conservation and Lorentz- 
invariance. The vertex function will be constructed from an effective 
hadronic lagrangian within a loop expansion approach. Results for 
a subset of diagrams will be presented. (orig.) 


17061 (INIS-mf-14170, pp. 157-168) The experimental pro- 
gram at COSY. Machner, H. (inst. fuer Kernphysik, 
Forschungszentrum Juelich (Germany)). Gesellschaft fuer Schw- 
erionenforschung mbH, Darmstadt (Germany); Technische 
Hochschule Darmstadt (Germany). Inst. fuer Kernphysik; Bun- 
desministerium fuer Forschung und Technologie, Bonn (Germany). 
1993. 352p. (CONF-9301141—: 21. international workshop: gross 
properties of nuclei and nuclear excitations, Hirschegg (Austria), 
18-23 Jan 1993). In Gross properties of nuclei and nuclear excita- 
tions XXI: Proceedings. Order Number DE94758812. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The new accelerator COSY at Juelich is shortly described. Then 
the first approved experiments and their detectors will be 
presented. The experiments are measurements of elastic proton- 
proton scattering and two meson production in the proton-deuteron 
interactions with a SHe-recoil and in the proton proton interactions. 
Further experiments make use of a time of flight apparatus. These 
include production of photons, associated strangeness and n’s in 
proton-proton interactions. Experiments with a hybrid detector (Ge- 
wall plus magnet spectrometer) will search for pionic atoms in low 


lying states and neutral meson production in proton plus deuteron 
reactions. (orig.) 


17062 (INIS-mf—14170, pp. 224-229) Voids, clans and quark- 
gluon plasma. Csoergoe, T. (KFKI Research Inst. for Particle and 
Nuclear Physics, Hungarian Academy of Sciences, Budapest (Hun- 
gary)); Hegyi, S. Gesellschaft fuer Schwerionenforschung mbH, 
Darmstadt (Germany); Technische Hochschule Darmstadt (Ger- 
many). Inst. fuer Kernphysik; Bundesministerium fuer Forschung 
und Technologie, Bonn (Germany). 1993. 352p. (CONF-9301 141-: 
21. international workshop: gross properties of nuclei and nuclear 
excitations, Hirschegg (Austria), 18-23 Jan 1993). In Gross proper- 
ties of nuclei and nuclear excitations XXI: Proceedings. Order 
Number DE94758812. Source: OSTI; NTIS (US Sales Only); INIS. 

The intermittency effect is investigated using the assumption that 
the total events can be decomposed into randomly distributed self- 
similar clusters. It is shown that if the linked-pair approximation is 
valid and the second normalized factorial cumulant scales, the 
monofractal cluster structure cannot appear simultaneously with an 
average multiplicity which scales with the resolution. The scaling 
version of the Giovannini - van Hove clan model is extended to the 
case when the clusters are monofractals. (orig.) 


17063 (INP—1592/PH) A study of angular distribution of 
Act — pK-—2z* produced in the reaction «~Cu at 230 GeV/c. 
Jezabek, M.; Rybicki, K.; Rylko, R. Institute of Nuclear Physics, 
Cracow (Poland). Apr 1992. 9p. Grant 20-38-09101. Order Number 
DE94621633. Source: OSTI; NTIS (US Sales Only); INIS. 

We perform a model-independent analysis of the polarization in 
the hadroproduction and of symmetry variables for 121 A.* — 
pK~2x* decays. For high transverse momentum of A,* we observe 
a decay asymmetry, the kaon being preferentially emitted in the di- 
rection opposite to the normal to the production plane. For py(A.*) 
> 1.1 GeV/c a product of the asymmetry and of a A,* polarization 
is equal to -0.65 + 0.22. This result represents simultaneously the 
first observation of A,* polarization in hadroproduction. 2 figs., 2 
tabs., 14 refs. (author). 


17064 
the Ac* — pK—72* decay channel. Jezabek, M.; Rybicki, K.; 
Rylko, R. Institute of Nuclear Physics, Cracow (Poland). Apr 1992. 
12p. Grant 20-38-09101. Order Number DE94621634. Source: 
OST; NTIS (US Sales Only); INIS. 

We attempt to determine the spin of the charmed baryon A,* in- 
vestigating the angular distribution of the direction of the normal to 
the decay plane in the Jackson frame for the three-body weak de- 
cay A.* — pK-z*> The method is effective even for small 
number of events. This is demonstrated for a sample of 121 Ac* 
— pK—II* decays from NA32 experiment. The results are entirely 
consistent with J = 1/2 assignment for the A,*+. Spin formalism for 


(INP—1593/PH) A measurement of A,* spin using 
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a three-body weak decay of a baryon is extensively described. 1 
fig., 13 refs. (author). 


17065 (INS-959) Test of scalar meson structure in ¢ radia- 
tive decays. Kumano, S. (Mainz Univ. (Germany). Inst. fuer 
Kernphysik). Tokyo Univ., Tanashi (Japan). Inst. for Nuclear Study. 
Dec 1992. 11p. Order Number DE94753454. Source: OSTI; NTIS; 
INIS. 

We show that ¢ radiative decays into scalar mesons [fp(975), 
€9(980) = Sj can provide important clues on the internal structures 
of these mesons. Radiative decay widths vary widely: B.R. = 
10-4-10-© depending on the substructures (qq-bar, qqq-barq-bar, 
KK-bar, glueball). Hence, we could discriminate among various 
models by measuring these widths at future ¢ factories. The under- 
standing of these meson structures is valuable not only in hadron 
spectroscopy but also in nuclear physics in connection with the 
widely-used but little-understood « meson. We also find that the 
decay ¢—S.-—+K°K-bar®., is not strong enough to pose a signifi- 
cant background problem for studying CP violation via 
¢—K°K-bar® at the ¢ factories. (author). 


17066 (ITP-93-60) Study of the muclear-coulomb low- 
energy scattering parameters on the basis of the p-matrix 
approach. Babenko, V.A.; Petrov, N.M. AN Ukrainskoj SSR, Kiev 
(Ukraine). Inst. Teoreticheskoj Fiziki. 1993. 11p. Order Number 
DE94622811. Source: OSTI; NTIS (US Sales Only); INIS. 

The P-matrix approach application to the description of two 
charged strongly interacting particles nuclear-Coulomb scattering 
parameters is considered. The nuclear-Coulomb scattering length 
and effective range explicit expressions in terms of the P-matrix 
parameters are found. The nuclear-Coulomb low-energy parame- 
ters expansions in powers of small parameter G = R/ap, involving 
terms with big logarithms, are obtained. The nuclear-Coulomb scat- 
tering length and effective range for the square-well and the 
delta-shell short range potentials are found in an explicit form. (au- 
thor). 21 refs. 


17067 (JINR-D—1-93-36) Search for asymmetry in the de- 
cays of the charmed strange baryon =,*. Aleev, A.N. (Joint Inst. 
for Nuclear Research, Dubna (Russian Federation)); Balandin, 
V.P.; Chvyrov, A.S. EXCHARM Collaboration: Dubna-Alma-Ata- 
Bucharest- Minsk- Moscow-Plovdiv-Prague-Sofia-Tbilisi. Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). 1993. 14p. Or- 
der Number DE94622820. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Submitted to Zeitschrift fuer Physik. C, Particles and Fields. 

The decays =Eo*->Ks° p K-2* were registered by the BIS-2 
spectrometer in a neutron beam with a mean momentum ~ 40 
GeV/c at the Serpukhov accelerator. The asymmetry of K~ emis- 
sion by the =,* relative to the production plane is measured: A(K—) 
= 0.52 + 0.26(st.)_o.4;7°** (syst.). Such asymmetry has been 
measured for the first time and indicates a possible polarization of 
Ec* at the level of about 10% at 90% C.L. 35 refs.; 4 figs.; 2 tabs. 


17068 (JINR-E—4-93-87) Five-lepton decay modes of ,» and 
7 mesons. Arbuzov, A.B. (Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Theoretical Physics); Kuraev, E.A.; 
Makhaldiani, N.V.; Merenkov, N.P. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). Lab. of Theoretical Physics. 
1993. 18p. Order Number DE94621636. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Submitted to the journal ‘Pis'ma v Zhurnal Ehksperimental’noj i 
Teoreticheskoj Fiziki’. 

For the decays y, 7-+3l2v the widths differential on energy reac- 
tions of charged leptons were calculated. The case of 'soft pair’ 
production was also taken into account. An analysis of one-particle 
distributions is presented. Phones for a search for a neutrinoless 
decay y—-3e and for a muonium-antimuonium _ transition 
yu*e-—p-e* are estimated. On the ground of the results obtained, 
the estimation of the spectra in the logarithmic approximation of 
five-lepton + lepton decays are presented. 15 refs., 2 figs. 


17069 (JINR-E-4-93-376) On the role of K*K intermediate 
states in OZbrule violating reactions of antiproton annihilation. 
Buzatu, D.; Lev, F.M. Joint Inst. for Nuclear Research, Dubna 





(Russian Federation). Lab. of Nuclear Problems. 1993. 10p. Order 
Number DE94623895. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Physics Letters. B. 

We explicitly calculate in the on-shell approximation the contribu- 
tion of the triangle mechanism with K* and K mesons in the 
intermediate states to the branching ratios of the reactions antipro- 
ton n -> ¢@x~ , antiproton p -> ¢x° and antiproton p -> @y, the 
experimental values of which strongly disagree with the OZI-rule 
predictions. The calculated branching ratios for the first two reac- 
tions are in agreement with experimental data while even the 
upper bound for the branching ratio of the latter reaction is by the 
order of magnitude less than the experimental value. We also dis- 
cuss the contribution of the above mechanism to the reactions 
antiproton p -> on, antiproton p -> ¢p° and antiproton p -> dw. 
11 refs.; 2 figs.; 1 tab. 


17070 (JINR-R-1-93-375) Kinematical peculiarities of the 
baryonic structure with 3.52 GeV/c? mass and method of their 
observation. Karnaukhov, V.M. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of Computing Techniques and 
Automation. 1993. 10p. (in Russian). Order Number DE94622812. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Indication for the existence of 3.52 GeV/c* neutral baryon is ob- 
served in zp interactions at 16 GeV/c in the effective mass 
spectrum of the system K.° K* px~2—. Observed kinematical pe- 
culiarities of the baryonic structure and method of the peculiarities 
observation are shown. These peculiarities are apparently the addi- 
tional confirmation of the existence of 3.52 GeV/c* baryon. They 
are the reflection of its properties. A tool to discover the peculiari- 
ties is presented. (author). 4 refs.; 3 figs.; 2 tabs. 


17071 (KEK-PROC—93-2, pp. 1-12) Beyond O(a) corrections 
to ete— — f f-bar (f + e,t). Fujimoto, Junpei (National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan)). National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan). Apr 1993. (CONF- 
9212108-: Workshop on TRISTAN physics at high luminosities, 


Tsukuba (Japan), 15-16 Dec 1992). In Proceedings of the work- 


shop on TRISTAN physics at high luminosities. 
Number DE94737969. Source: OSTI; NTIS; INIS. 

An effective Born cross section is introduced so that the correc- 
tions beyond O(a) can be taken into account. We report a 
comparison of existing programs, the effects of beyond O(a) cor- 
rections in the TRISTAN energy region and a new program 
package QEDPS which is able to generate multi-photon emission 
similar to the parton shower model in QCD. (author). 


310p. Order 


17072 (KEK-PROC—93-2, pp. 13-19) Measurement of e*e— 
— pty and ete- — +*+— processes with the TOPAZ detec- 
tor. Howell, B.L. (Purdue Univ., Lafayette, IN (United States). Dept. 
of Physics). National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Apr 1993. (CONF-9212108—: Workshop on TRIS- 
TAN physics at high luminosities, Tsukuba (Japan), 15-16 Dec 
1992). In Proceedings of the workshop on TRISTAN physics at 
high luminosities. 310p. Order Number DE94737969. Source: 
OSTI; NTIS; INIS. 

An analysis of data collected by the TOPAZ detector up to July 
1992 results in the following cross section and forward-backward 
asymmetry measurements, at an average energy of ,/s = 57.9 
GeV, for ete — utp andete - yy: oy, = 25.6 + 1.2 pb, 
Aga = -31.24+25 + 1.1%, 4. =274 +09 + 1.2 pb; Aj, =- 
31.3 + 3.9 + 1.0 %. These measurements reflect no significant 
deviation from the Standard Model predictions, when statistical and 
systematic errors are combined. The present sensitivity of the 
asymmetry measurement at TRISTAN results in improved limits for 


Z’ boson masses and compositeness scale parameters for leptons. 
(author). 


17073 (KEK-PROC-—93-2, pp. 20-37) Total hadronic cross 
section measurement by the TOPAZ detector at ,/s = 58 GeV. 
Miyabayashi, Kenkichi (Nagoya Univ. (Japan). Dept. of Physics). 
National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). 
Apr 1993. (CONF-9212108-: Workshop on TRISTAN physics at 
high luminosities, Tsukuba (Japan), 15-16 Dec 1992). In Proceed- 
ings of the workshop on TRISTAN physics at high luminosities. 
310p. Order Number DE94737969. Source: OSTI; NTIS; INIS. 
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We have measured total hadronic cross section using 9647 multi 
hadron events taken by the TOPAZ detector. The luminosity mea- 
surement was improved by the Forward Calorimeter (FCL) which 
gives less systematic error. In this report, we present the measured 
hadronic cross section o-bar,, with only QED photonic correction is 
made, o-bar,, = 143.8 + 1.5(stat.) + 5.4(syst.)pb. This value should 
be compared with the Standard Model effective Born cross section, 
and direct comparison with the LEP measurement is possible. The 
value of the electromagnetic running coupling constant a-bar(58 
GeV) is determined from the obtained cross section. Other plans of 
physics studies based on this analysis are discussed. (author). 


17074 (KEK-PROC-—93-2, pp. 38-47) Analyses of EW pro- 
cesses in VENUS. Sumiyoshi, T. (National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan)). National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Apr 1993. (CONF-9212108—: 
Workshop on TRISTAN physics at high luminosities, Tsukuba 
(Japan), 15-16 Dec 1992). In Proceedings of the workshop on 
TRISTAN physics at high luminosities. 310p. Order Number 
DE94737969. Source: OSTI; NTIS; INIS. 

Present status of analyses for electro-weak processes by the 
VENUS collaboration is presented. Topics covered are; (1) leptonic 
processes that include Bhabha, y- and +-pair productions, (2) 
hadronic processes including total cross-section (Rpag) and charm 
and bottom quark productions, and (3) single photon events. All re- 
sults are very preliminary. (author). 


17075 (KEK-PROC—93-2, pp. 48-55) Study of systematic er- 
rors in the luminosity measurement. Arima, Tatsumi (Tsukuba 
Univ., Ibaraki (Japan). Inst. of Applied Physics). National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan). Apr 1993. (CONF- 
9212108-: Workshop on TRISTAN physics at high luminosities, 
Tsukuba (Japan), 15-16 Dec 1992). In Proceedings of the work- 
shop on TRISTAN physics at high luminosities. 310p. Order 
Number DE94737969. Source: OSTI; NTIS; INIS. 

The experimental systematic error in the barrel region was 
estimated to be 0.44 %. This value is derived considering the sys- 
tematic uncertainties from the dominant sources but does not 
include uncertainties which are being studied. In the end cap re- 
gion, the study of shower behavior and clustering effect is under 
way in order to determine the angular resolution at the low angle 
edge of the Liquid Argon Calorimeter. We also expect that the sys- 
tematic error in this region will be less than 1 %. The technical 
precision of theoretical uncertainty is better than 0.1 % comparing 
the Tobimatsu-Shimizu program and BABAMC modified by ALEPH. 
To estimate the physical uncertainty we will use the ALIBABA [9] 
which includes O(a*) QED correction in leading-log approximation. 
(J.P.N.). 


17076 (KEK-PROC-—93-2, pp. 56-62) Measurement of 
Rnadrons Rup, and R.,., at AMY. Kumita, T. (Rochester Univ., NY 
(United States). Dept. of Physics and Astronomy). National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan). Apr 1993. (CONF- 
9212108-: Workshop on TRISTAN physics at high luminosities, 
Tsukuba (Japan), 15-16 Dec 1992). in Proceedings of the work- 
shop on TRISTAN physics at high luminosities. 310p. Order 
Number DE94737969. Source: OSTI; NTIS; INIS. 

Recent measurement of Rhadrons Rup», and R+. at the AMY de- 
tector are reported. For Rnradgon, a new method for computing 
electroweak radiative corrections, higher order QCD corrections for 
massive quarks, and new physics search during the energy scan 
run are discussed. (author). 


17077 (KEK-PROC—93-2, pp. 63-72) A study of single pho- 
ton production at VENUS. Hosoda, Naoyasu (Tokyo Metropolitan 
Univ., Hachioji (Japan). Dept. of Physics). National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). Apr 1993. (CONF- 
9212108—-: Workshop on TRISTAN physics at high luminosities, 
Tsukuba (Japan), 15-16 Dec 1992). In Proceedings of the work- 
shop on TRISTAN physics at high luminosities. 310p. Order 
Number DE94737969. Source: OSTI; NTIS; INIS. 

We report on an anomalous single photon search performed at 
/s = 58 GeV with the VENUS detector. The single photon yield is 
consistent with the prediction by the standard model with three 
light neutrino species. No anomalous signal has been observed 
leading to an upper limit on the mass of supersymmetric particles 
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under the assumption of radiative pair production of photinos. For 
massless photinos the left- and right- handed scalar electrons in 
the mass degenerate case are excluded below 38.2 GeV at the 
90% CL. Combining this with published results of VENUS and 
other single photon experiments, the upper limit on the scalar elec- 
trons is 75.0 GeV at the 90% CL. (author). 


17078 (KEK-PROC-93-2, pp. 73-81) Z — Ikbar,, events 
and TRISTAN. Matsumoto, Seiji (National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan)). National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Apr 1993. (CONF-9212108-: 
Workshop on TRISTAN physics at high luminosities, Tsukuba 
(Japan), 15-16 Dec 1992). In Proceedings of the workshop on 
TRISTAN physics at high luminosities. 310p. Order Number 
DE94737969. Source: OSTI; NTIS; INIS. 

We report some considerations concerning the LEP Il-bar,, 
events, which seem to suggest the existence of a di-gamma reso- 
nance of mass around 60 GeV. The phenomenology of this 
unknown particle X, and its possible consequences at TRISTAN 
are considered. We find that it is difficult to obtain the desired Z 
decay branching fraction if the resonance is produced via its cou- 
pling to charged leptons. (author). 


17079 (KEK-PROC—93-2, pp. 82-99) Search for anomalous 
yy production at TRISTAN. Kurihara, Y. (National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan)); Sterner, K.L.; Abashian, 
A. National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). 
Apr 1993. (CONF-9212108-: Workshop on TRISTAN physics at 
high luminosities, Tsukuba (Japan), 15-16 Dec 1992). In Proceed- 
ings of the workshop on TRISTAN physics at high luminosities. 
310p. Order Number DE94737969. Source: OSTI; NTIS; INIS. 

We report on measurements of the total cross section for ete- 
— vy for center-of-mass energies between 57.4 and 59.5 GeV, 
using the AMY detector at the TRISTAN collider. We set new limits 
on the production of a possible new s-channel resonance decaying 
into photon pairs. (author). 


17080 (KEK-PROC-—93-2, pp. 100-103) Limits on spiniess 
bosons around 58 GeV by VENUS. Tsuboyama, Toru (National 
Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan)). National 
Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Apr 1993. 
(CONF-9212108-: Workshop on TRISTAN physics at high lumi- 
nosities, Tsukuba (Japan), 15-16 Dec 1992). In Proceedings of the 
workshop on TRISTAN physics at high luminosities. 310p. Order 
Number DE94737969. Source: OSTI; NTIS; INIS. 

Total cross sections of reactions ete — yy, e*te~ and qq-bar 
are measured to search for neutral scalar bosons. No anomaly is 
found in the energy dependence and limits on the partial-decay 
width of spiniess bosons into e*e~ are obtained as functions of the 
boson mass and its total decay width. (author). 


17081 (KEK-PROC-—93-2, pp. 104-110) Energy dependence 
of the +7 cross section at TOPAZ. Shimozawa, Kazuyuki 
(Nagoya Univ. (Japan). Dept. of Physics). National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). Apr 1993. (CONF- 
9212108-: Workshop on TRISTAN physics at high luminosities, 
Tsukuba (Japan), 15-16 Dec 1992). In Proceedings of the work- 
shop on TRISTAN physics at high luminosities. 310p. Order 
Number DE94737969. Source: OSTI; NTIS; INIS. 

We performed the energy scan between 58 and 60 GeV by the 
TRISTAN e*e~ collider to examine the possible new resonance 
suggested by the L3 experiment at LEP. The total cross sections 
are measured for -y-y productions at ten energy points covering this 
energy range almost uniformly. The results are in good agreement 
with the Standard Model predictions, and 95 % confidence level 
upper limits are set to Tee x BR(X — +-y) of the hypothetical scalar 
and tensor resonances. (author). 


17082 


(KEK-PROC—93-2, pp. 111-122) Charm productions 
in two photon processes. Uehara, Sadaharu (National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan)). National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan). Apr 1993. (CONF- 
9212108-: Workshop on TRISTAN physics at high luminosities, 
Tsukuba (Japan), 15-16 Dec 1992). In Proceedings of the work- 


shop on TRISTAN physics at high luminosities. 


310p. Order 
Number DE94737969. Source: OSTI; NTIS; INIS. 
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Experimental study for charm productions in the two photon pro- 
cesses has been made by the VENUS detector. The production of 
the charmed hadrons was measured by the electron inclusive 
method. The result was compared with the calculations based on 
the direct process and gluon-gamma fusion by resolved-photon. 
(author). 


17083 (KEK-PROC-93-2, pp. 123-147) A study of the 
hadron production in +7 collisions with the AMY detector. Kim, 
B.J. (Rochester Univ., NY (United States)); Tanaka, R.; Nozaki, T. 
National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). 
Apr 1993. (CONF-9212108—-: Workshop on TRISTAN physics at 
high luminosities, Tsukuba (Japan), 15-16 Dec 1992). In Proceed- 
ings of the workshop on TRISTAN physics at high luminosities. 
310p. Order Number DE94737969. Source: OSTI; NTIS; INIS. 

We present results of an experimental study of ete~ — ete + 
hadrons with a no-tag condition. The data sample corresponds to 
integrated luminosities of 27.5 pb-' at c.m. energies from 55 to 
61.4 GeV and 27.2 pb—' at 58 GeV. We observe more events 
than expected from the incoherent sum of Quark Parton and Vec- 
tor Meson Dominance models and give a quantitative explanation 
of the excess by including the hard scattering effects of the 
hadronic constituents of the photons calculated with QCD (resolved 
photon processes). In the resolved photon calculation we use dif- 
ferent models for the parton density in the photon, and compare 
with the experimental results. We also compare our results with re- 
cent results from HERA experiments from the point of view of the 
explored values of scaled parton momentum. (author). 


17084 (KEK-PROC—93-2, pp. 148-166) Measurements of the 
inclusive jets cross section in +7 interactions at TRISTAN 
(preliminary). Hayashii, Hisaki (Nara Women’s Univ. (Japan). 
Dept. of Physics). National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Apr 1993. (CONF-9212108-: Workshop on TRIS- 
TAN physics at high luminosities, Tsukuba (Japan), 15-16 Dec 
1992). In Proceedings of the workshop on TRISTAN physics at 
high luminosities. 310p. Order Number DE94737969. Source: 
OSTI; NTIS; INIS. 

Inclusive jet production in almost real + collisions has been 
measured at ,/s = 58 GeV in the TOPAZ detector at the TRISTAN 
ete- collider. Clear jets with transverse momentum Py” up to 8.0 
GeV has been observed in the hadronic final states in the two- 
photon reactions by using a jet-clustering method based on a 
jet-cone defined in the pseudorapidity and azimuthal angle (n-¢) 
plane. We present the P;’ dependence of the inclusive jet cross 
section after correcting the limited acceptance and finite resolution 
effects of the detector. The comparison with different model predic- 
tions based on the quark-parton model and QCD shows a clear 
evidence of the effects of resolved photon processes. Some limits 
for various available parton distributions in the photon are also 
given. (author). 


17085 (KEK-PROC-—93-2, pp. 167-171) Studies of inclusive 
particle productions in no-tag +7 events at TRISTAN. Enomoto, 
R. (National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan)). National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Apr 1993. (CONF-9212108-: Workshop on TRISTAN 
physics at high luminosities, Tsukuba (Japan), 15-16 Dec 1992). In 
Proceedings of the workshop on TRISTAN physics at high lumi- 
nosities. 310p. Order Number DE94737969. Source: OSTI; NTIS; 
INIS. 

The studies of the inclusive particle productions in the no-tag yy 
events at TRISTAN were carried out. These studies were based on 
the 58515-no-tag events obtained by the TOPAZ detector. The par- 
ticles such as x+°, p(p-bar), K*°, »°, K*®, @, A-bar, and D* were 
observed cleanly and with high statistics compared to the previous 
measurements. All results shown in this report are preliminary. (au- 
thor). 


17086 (KEK-PROC-—93-2, pp. 188-205) A test of perturbative 
QCD via hadronic correlations in e*e~ annihilation at \/s = 58 
GeV. National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Apr 1993. (CONF-9212108-: Workshop on TRISTAN 
physics at high luminosities, Tsukuba (Japan), 15-16 Dec 1992). In 





Proceedings of the workshop on TRISTAN physics at high lumi- 
nosities. 310p. Order Number DE94737969. Source: OSTI; NTIS; 
INIS. 

We study an effect of perturbative QCD in the observable flow of 
hadrons from ete annihilations at ,/s = 58 GeV. This was done 
by measuring a ratio of energy-multiplicity correlations. The 
observed correlation ratio shows the presence of destructive inter- 
ference between soft particles in the back-to-back azimuthal 
direction with respect to the energetic particle associated with a 
hard quark-antiquark system. Only the coherent parton shower 
(PS) describes well the observed distribution at the parton level. 
With the string fragmentation model, however, we can mimic the 
observed distribution whether or not the coherent PS is used. We 
can thus explain the observed phenomena in both perturbative and 
non-perturbative ways. (author). 


17087 (KEK-PROC-—93-2, pp. 224-233) A determination of 
as in ete~ annihilation at ,/s = 58 GeV. Sagawa, H. (National 
Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan)). National 
Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Apr 1993. 
(CONF-9212108-: Workshop on TRISTAN physics at high jumi- 
nosities, Tsukuba (Japan), 15-16 Dec 1992). In Proceedings of the 
workshop on TRISTAN physics at high luminosities. 310p. Order 
Number DE94737969. Source: OSTI; NTIS; INIS. 

We present a study of differential two jet ratio, EEC, AEEC, 
thrust and moment of inclusive momentum inside jets of multi- 
hadronic final states produced by e*e~ annihilation in the AMY 
detector at TRISTAN. From this analysis, QCD coupling strength 
as is determined from fits to the predictions of the Next-to-Leading 
Logarithm Parton-Shower (NLL PS) Monte Carlo and the O(as*) 
Matrix Element QCD models and the theoretical prediction in which 
leading and next-to-leading logarithms, resummed to all orders, 
with second order expressions. (author). 


17088 (KEK-PROC—93-2, pp. 234-249) Measurements of as 


in e*e~ annihilation. Ohnishi, Yukiyoshi (Nagoya Univ. (Japan). 


Dept. of Physics). National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Apr 1993. (CONF-9212108—: Workshop on TRIS- 
TAN physics at high luminosities, Tsukuba (Japan), 15-16 Dec 
1992). In Proceedings of the workshop on TRISTAN physics at 
high luminosities. 310p. Order Number DE94737969. Source: 
OSTI; NTIS; INIS. 

The strong coupling constant as is determined from analysis of 
thrust, heavy jet mass and differential 2 jet rate using ete~ 
hadronic events at ,/s = 58 GeV. NLLjet monte carlo and re- 
summed analytic formulas are used to evaluate as. We obtain as = 
0.125 + 0.007 from NLLjet and ag = 0.131 + 0.008 from re- 
summed analytic formulas. (author). 


17089 (KEK-PROC-—93-2, pp. 250-264) Forward-backward 
asymmetry of charm quark pair production in e*e~ annihila- 
tion at \/s = 58 GeV. Nakano, Eiichi (Nagoya Univ. (Japan). Dept. 
of Physics). National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Apr 1993. (CONF-9212108—: Workshop on TRIS- 
TAN physics at high luminosities, Tsukuba (Japan), 15-16 Dec 
1992). In Proceedings of the workshop on TRISTAN physics at 
high luminosities. 310p. Order Number DE94737969. Source: 
OSTI; NTIS; INIS. 

A measurement of the forward-backward asymmetry of charm 
quark was carried out with the TOPAZ detector at TRISTAN with 
12,969 hadronic events corresponding to the integrated luminosity 
of 124 pb—' at <,/s> = 58 GeV. Full- and semi-reconstruction of 
the D*+ — x,+D°(D-bar®) decay final states were analysed, and 
the D*= meson production rate to the hadronic events was mea- 
sured. Obtained values were Agp = -0.49+0.14 and op */ogq-bar = 
0.278*-°.048. They were in good agreement with the Standard 
Model prediction. (author). 


17090 (KEK-PROC—93-2, pp. 265-270) Measurement of cc- 
bar asymmetry in e*e~ annihilation at \/s = 58 GeV. Zheng 
Liyu (South Carolina Univ., Columbia, SC (United States). Dept. of 
Physics and Astronomy). National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Apr 1993. (CONF-9212108—: Workshop 
on TRISTAN physics at high luminosities, Tsukuba (Japan), 15-16 
Dec 1992). In Proceedings of the workshop on TRISTAN physics 
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at high luminosities. 
OSTI; NTIS; INIS. 

Measurement of the forward-backward asymmetry of charm 
quark production using the data collected by the AMY detector at 
the TRISTAN ete~ storage ring at \/s = 58 GeV are presented. 
Preliminary result of the asymmetry Agg is measured to be -0.67 + 
0.20. (statistical error only) (author). 


310p. Order Number DE94737969. Source: 


17091 (KEK-PROC—93-7, pp. 50-58) Recent results in B- 
Physics at e*e~ colliders. Alexander, J. (Cornell Univ., Ithaca, NY 
(United States). Dept. of Physics). National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Jun 1993. (CONF-9211172-: In- 
ternational workshop on B factories: accelerators and experiments, 
Tsukuba (Japan), 17-20 Nov 1992). In Proceedings of international 
workshop on B-factories: accelerators and experiments (BFWS92). 
435p. Order Number DE94737962. Source: OST; NTIS; INIS. 

New experimental results in B-Physics for 1992 are summarized 
and prospects for the near future are noted. Recent measurements 
include b — u, both inclusive and exclusive, b — s penguin de- 
cays, BB-bar mixing, and b lifetime determinations. (author). 


17092 (KEK-PROC—93-7, pp. 377-380) Preliminary results 
of B-meson production from Fermilab E789. Peng, J.C. (Los 
Alamos National Lab., NM (United States)); Boissevain, J.; Carey, 
T.A. National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Jun 1993. (CONF-9211172-: International workshop on B 
factories: accelerators and experiments, Tsukuba (Japan), 17-20 
Nov 1992). In Proceedings of international workshop on B- 
factories: accelerators and experiments (BFWS92). 435p. Order 
Number DE94737962. Source: OSTI; NTIS; INIS. 

Fermilab experiment 789 studies low-multiplicity decays of neu- 
tral D and B mesons in a high-rate fixed-target environment. 
Preliminary results from the 1991 run are presented. (author). 


17093 (KEK-PROC-93-7, pp. 386-389) Interference effects 
in B-decays to flavor-mixed neutral mesons clues to small 
amplitudes and CP-violation. Lipkin, H.J. (Weizmann Inst. of Sci- 
ence, Rehovoth (Israel). Dept. of Nuclear Physics). National Lab. 
for High Energy Physics, Tsukuba, Ibaraki (Japan). Jun 1993. 
(CONF-9211172-: International workshop on B factories: accelera- 
tors and experiments, Tsukuba (Japan), 17-20 Nov 1992). In 
Proceedings of international workshop on B-factories: accelerators 
and experiments (BFWS92). 435p. Order Number DE94737962. 
Source: OSTI; NTIS; INIS. 

CP violation can be observed in B decays when a given process 
depends upon interference between two weak amplitudes which 
have different CP-violating phases. Since most weak decay dia- 
grams have quark lines where each has a definite flavor label, 
neutral mesons which are flavor mixtures are particularly interest- 
ing. Different diagrams can contribute to the different flavor 
components of the meson, and the wave function itself provides in- 
terference. (author). 


17094 (KFKI-1993-18/A) Monte Carlo type radioactive cor- 
rections for neutron, muon and hyperon semileptonic decays. 
Glueck, F.; Joo, |. Hungarian Academy of Sciences, Budapest 
(Hungary). Central Research Inst. for Physics. Aug 1993. 23p. Or- 
der Number DE94622823. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A new method of order-a electromagnetic radiative correction cal- 
culation is presented for neutron, muon and hyperon semileptonic 
decays. Using the formulae described one can compute radiative 
corrections to any possible quantities or distributions of these de- 
cays. This method is especially suitable for experimental analyses, 
and is also very useful for event generation in off-line Monte-Carlo 
simulation programs. It is also applicable for hard photon 
bremsstrahlung calculations of any high energy processes contain- 
ing charged leptons among the final particles. (author) 24 refs. 


17095 (LA-12735-T) Time reversal invariance in polarized 
neutron decay. Wasserman, E.G. Los Alamos National Lab., NM 
(United States). Mar 1994. 239p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. Order 
Number DE94009225. Source: OSTI; NTIS; INIS; GPO Dep. 

Thesis submitted to the Harvard University, Department of 
Physics, Cambridge, Massachusetts. 
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An experiment to measure the time reversal invariance violating 
(T-violating) triple correlation (D) in the decay of free polarized 
neutrons has been developed. The detector design incorporates a 
detector geometry that provides a significant improvement in the 
sensitivity over that used in the most sensitive of previous experi- 
ments. A prototype detector was tested in measurements with a 
cold neutron beam. Data resulting from the tests are presented. A 
detailed calculation of systematic effects has been performed and 
new diagnostic techniques that allow these effects to be measured 
have been developed. As the result of this work, a new experiment 
is under way that will improve the sensitivity to D to 3 x 10~* or 
better. With higher neutron flux a statistical sensitivity of the order 
3 x 10-5 is ultimately expected. The decay of free polarized neu- 
trons (n — p + € + Ve) is used to search for T-violation by 
measuring the triple correlation of the neutron spin polarization, 
and the electron and proton momenta (on - Pp X Pe). This correla- 
tion changes sign under reversal of the motion. Since final state 
effects in neutron decay are small, a nonzero coefficient, D, of this 
correlation indicates the violation of time reversal invariance. D is 
measured by comparing the numbers of coincidences in electron 
and proton detectors arranged symmetrically about a longitudinally 
polarized neutron beam. Particular care must be taken to eliminate 
residual asymmetries in the detectors or beam as these can lead 
to significant false effects. The Standard Model predicts negligible 
T-violating effects in neutron decay. Extensions to the Standard 
Model include new interactions some of which include CP-violating 
components. Some of these make first order contributions to D. 


17096 (LAL-91-64) PWA of the ete- — atx xt reac- 
tion in the p’(1600) mass range. Bisello, D. (Padua Univ. (Italy). 
Ist. di Fisica); Busetto, G.; Castro, A.; Antonelli, A.; Baldini, R.; Bi- 
agini, M.E.; Augustin, J.E.; Cosme, G.; Couchot, F.; Fulda, F. DM2 
Collaboration. Paris-11 Univ., 91 Orsay (France). Lab. de 
l'Accelerateur Lineaire. Nov 1991. 10p. (CONF-910864—: 4. inter- 
national conference on hadron spectroscopy, College Park, MD 
(United States), 12-16 Aug 1991). Order Number DE94619949. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Analysis of the ete- — x*x—xtx~ and x+x—7°7° reactions for 
1350 < ,/s < 2400 MeV is presented. Partial Wave Analysis of 
the four charged mode shows a resonant pe signal at ~1560 MeV/ 
c* and an important a;(1260)x contribution. The residual 4x phase 
space production might include »'(1250)axm and/or p'(1450)x7 con- 
tributions. Data have been collected by the DM2 experiment and 
refer to a total 2 pb—' luminosity. (author) 7 refs.; 4 figs. 


17097 (LAL-91-65) Evidence of the ¢'(1680) in e*e~ anni- 
hilation. Bisello, D. (Padua Univ. (Italy). Ist. di Fisica); Busetto, G.; 
Castro, A.; Antonelli, A.; Baldini, R.; Biagini, M.E.; Augustin, J.E.; 
Cosme, G.; Couchot, F.; Fulda, F. DM2 Collaboration. Paris-11 
Univ., 91 - Orsay (France). Lab. de l’'Accelerateur Lineaire. Nov 
1991. 6p. (CONF-910864—-: 4. international conference on hadron 
spectroscopy, College Park, MD (United States), 12-16 Aug 1991). 
Order Number DE94619950. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A resonant isoscalar state is observed at +1650 MeV/c? in the 
ete~ — atx—xtx—x° and Ko°K*x-* channels. When compared 
with the x*x-2° and K*K~ channels evidence is found for the 
¢'(1680). Data have been collected with the DM2 detector at DCI 
in the 1350 < ,/s < 2400 MeV range and refer to a ~2 pb-" lu- 
minosity. (author) 8 refs.; 2 figs. 


17098 (LAL—92-18) Electroweak physics with LEP. Davier, 
M. (ed.). Paris-11 Univ., 91 - Orsay (France). Lab. de l’Accelerateur 
Lineaire. Mar 1992. 159p. (CONF-9106329-: Particles in the 90s, 
Les Houches (France), 30 Jun - 26 jul 1991). Order Number 
DE94621209. Source: OSTI; NTIS (US Sales Only); INIS. 

The present status of electroweak physics at LEP is presented. 
The LEP machine and the detectors are described. The decays of 
Z neutral bosons in both leptonic and hadronic channels are stud- 
ied. Neutral and charged sector are investigated, and a precise 
test of the Standard Model is given. Higgs boson searches and + 
decay measurements are also described as well as quark mixing 
and B°B-bar® oscillations. All the seven contributions are individu- 
ally indexed and abstracted for the INIS database. (K.A.) 100 refs. 
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17099 (LAL—92-18, pp. 5-22) Basic features. Davier, M. 
(Paris-11 Univ., 91 - Orsay (France). Lab. de l’Accelerateur Lin- 
eaire). Paris-11 Univ., 91 - Orsay (France). Lab. de |l’Accelerateur 
Lineaire. Mar 1992. (CONF-9106329-: Particles in the 90s, Les 
Houches (France), 30 Jun - 26 jul 1991). In Electroweak physics 
with LEP. 159p. Order Number DE94621209. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The basics of the physics at LEP energies is discussed, includ- 
ing e+e~physics, the Z° boson and the Standard Model coupling, 
the decay of the Z° boson, even in the case of polarized beams. 
Higher order terms are also introduced. (K.A.) 7 figs., 1 tab. 


17100 (LAL—92-18, pp. 45-70) The Z resonance. Davier, M. 
(Paris-11 Univ., 91 - Orsay (France). Lab. de |’Accelerateur Lin- 
eaire). Paris-11 Univ., 91 - Orsay (France). Lab. de l’Accelerateur 
Lineaire. Mar 1992. (CONF-9106329-: Particles in the 90s, Les 
Houches (France), 30 Jun - 26 jul 1991). In Electroweak physics 
with LEP. 159p. Order Number DE94621209. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Various cecays of Z neutral bosons in ete~ collision are dis- 
cussed in detail, at LEP energies. Z decays to hadrons and leptons 
and Z lineshape measurements are presented. Z partial widths into 
hadrons and leptons are given. The Z invisible width is also dis- 
cussed, from which estimations can be given to the number of 
neutrino types. (K.A.) 23 figs., 4 tabs. 


17101 (LAL—92-18, pp. 71-97) Electroweak neutral cou- 
plings. Davier, M. (Paris-11 Univ., 91 - Orsay (France). Lab. de 
l’Accelerateur Lineaire). Paris-11 Univ., 91 - Orsay (France). Lab. 
de l’Accelerateur Lineaire. Mar 1992. (CONF-9106329-: Particles 
in the 90s, Les Houches (France), 30 Jun - 26 jul 1991). In Elec- 
troweak physics with LEP. 159p. Order Number DE94621209. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The forward-backward (FB) asymmetry is investigated in the Z 
decays, and 7+ polarization measurements are analyzed to study 
leptonic electroweak couplings at LEP energies. Quark couplings 
are discussed and FB asymmetries are given for heavy quarks. 
Charge asymmetry in hadronic Z decays is also studied. The results 
are based on recent LEP measurements. (K.A.) 23 figs., 4 tabs. 


17102 (LAL—92-18, pp. 127-151) Some issues in the 
charged current sector. Davier, M. (Paris-11 Univ., 91 - Orsay 
(France). Lab. de l’Accelerateur Lineaire). Paris-11 Univ., 91 - 
Orsay (France). Lab. de l’Accelerateur Lineaire. Mar 1992. (CONF- 
9106329-: Particles in the 90s, Les Houches (France), 30 Jun - 26 
jul 1991). In Electroweak physics with LEP. 159p. Order Number 
DE94621209. Source: OSTI; NTIS (US Sales Only); INIS. 

Lepton universality is discussed and 7 decays, both the hadronic 
and leptonic channels are overviewed. An ALEPH overall analysis 
of + decays is presented. LEP results on 7 lifetime are given. K°K- 
bar° and B°B-bar® mixing are discussed and LEP results on 
B°B-bar® mixing are presented. (K.A.) 17 figs., 7 tabs. 


17103 (LAL—92-56) Searches for SUSY particles at LEP. 
Wormser, G. Paris-11 Univ., 91 - Orsay (France). Lab. de 
l'Accelerateur Lineaire. Oct 1992. 7p. (CONF-920837-: ICHEP-26: 
26th International Union of Pure and Applied Physics (IUPAP) con- 
ference on high energy physics, Dallas, TX (United States), 6-12 
Aug 1992). Order Number DE94621637. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The searches for new particles predicted by Supersymmetric 
models performed by the four LEP experiments up to the summer 
1992 are reported. The samples used in this report correspond to 
about 0.5 million hadronic Z° decays. No signal is observed in any 
of the channels: neutral Higgs bosons, charged Higgs bosons and 
neutralinos. The negative results on Higgs search are interpreted in 
the framework of a generic supersymmetric two-doublet model and 
then more specifically in the MSSM model, including the one-loop 
radiative correction effects. (author) 13 refs., 4 figs., 2 tabs. 


17104 (LAL—92-73) The optimal method for the measure- 
ment of tau polarization. Davier, M. (Paris-11 Univ., 91 - Orsay 
(France). Lab. de l’'Accelerateur Lineaire); Duflot, L.; Le Diberder, 
F.; Rouge, A. Paris-11 Univ., 91 - Orsay (France). Lab. de 
l'Accelerateur Lineaire. Dec 1992. 12p. Order Number 
DE94621620. Source: OSTI; NTIS (US Sales Only); INIS. 





Submitted to Physics Letters (NL). 

A variable is constructed for each + decay channel which carries 
all the available information on the 7 spin state. Its use allows a 
simple determination of the polarization with the maximal sensitivity 
for all final states. Further applications to the tr — a;v channel are 
discussed, and it is shown that a sizeable improvement of the 
measurement can be achieved. (author) 14 refs., 2 figs., 1 tab. 


17105 (LA-UR-94-912) The status of the solar neutrino 
problem and the Russian-American gallium experiment 
(SAGE). Bowles, T.J. Los Alamos National Lab., NM (United 
States). [1994]. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9401 76-1: 
ICNAPP ‘94: Indian Institute of Astrophysics workshop, Bangalore 
(india), 2-9 Jan 1994). Order Number DE94009355. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Perhaps the most outstanding discrepancy between prediction 
and measurements in current particle physics comes from the solar 
neutrino problem, in which a large deficit of high-energy solar neu- 
trinos is observed. Many Nonstandard Solar Models have been 
invoked to try to reduce the predicted flux, but all have run into 
problems in trying to reproduce other measured parameters (e.g., 
the luminosity) of the Sun. Other explanations involving new 
physics such as neutrino decay and neutrino oscillations, etc. have 
also been proffered. Again, most of these explanations have been 
ruled out by either laboratory or astrophysical measurements. It ap- 
pears that perhaps the most likely particle physics solution is that 
of matter enhanced neutrino oscillation, the Mikheyev-Smirnov- 
Wolfenstein (MSW) oscillations. Two new radiochemical gallium 
experiments, which have a low enough threshold to be sensitive to 
the dominant flux of low-energy p-p neutrinos, now also report a 
deficit and also favor a particle physics solution. 


17106 (LPNHE-93-03) Neutrino physics at LHC/SSC. Van- 
nucci, F. Paris-6 Univ., 75 (France). Lab. de Physique Nucleaire et 
de Hautes Energies. 1993. 14p. (CONF-9303160—: Workshop on 
neutrino telescopes, Venice (Italy), 2-4 Mar 1993). Order Number 
DE94621616. Source: OSTI; NTIS (US Sales Only); INIS. 

Neutrinos will be produced at LHC/SSC and in particular v- 
beams will become available. The possibilities to study the interac- 
tion properties of the », are studied, but also the exciting search 
for new heavy neutrinos which may be detected by their decays. 
Some personal ideas are described, rather than a comprehensive 
programme of neutrino physics at the future high-energy colliders, 
since no formal proposal exists yet. (author) 8 refs., 8 figs. 


17107 (LUNFD6-NFFL—7077-1993) Luminosity measure- 
ment at LEP using the very small angle tagger of DELPHI. 
Haakansson, A. Lund Univ. (Sweden). Dept. of Particle Physics. 
1993. 43p. Order Number DE94621612. Source: OSTI; NTIS; INIS. 

In this thesis, the analysis of the luminosity measurement from 
Bhabha scattering within the polar angular region (5 to 7 mrad) 
covered by the Very Small Angle Tagger (VSAT) in the DELPHI ex- 
periment at LEP, is presented. Both by analytical integration and 
using Monte Carlo simulation, it is shown that the acceptance cor- 
rections to the detector can be reliably calculated, obtaining a 
relative luminosity measurement at the precision level of 0.1%. The 
absolute experimental error on the luminosity measurement is esti- 
mated to be 0.8%. Furthermore, measurement of the beam spot 
using the VSAT detector are described. The application of the rela- 
tive luminosity measurement in the extraction of the hadronic 
lineshape parameters of the Z-particle is also presented. 


17108 (LYCEN-9353) Proposals for measuring transversity 
distributions in deep inelastic electron scattering and a model 
for E-704 asymmetries. Artru, X. Lyon-1 Univ., 69 - Villeurbanne 
(France). Inst. de Physique Nucleaire. Oct 1993. 5p. (CONF- 
9309323—: 5. international workshop on high energy spin physics, 
Protvino (Russian Federation), 20-24 Sep 1993). Order Number 
DE94621618. Source: OSTI; NTIS (US Sales Only); INIS. 

The principles of the measurement of the quark transversity dis- 
tributions in semi-inclusive deep inelastic electron scattering are 
presented, which form the basis of Hydrogen jet target in the LEP 
tunnel (HELP) and one of the European Laboratory For Electron 
(ELFE) proposals. A string model for Collins-type asymmetry in po- 
larized quark fragmentation function is proposed. A possible role of 
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the Collins effect in the single spin asymmetries observed by ex- 
periment E 704 at Fermilab is suggested. (author) 13 refs., 3 figs. 


17109 (MPI-PhE-—93-25) Precision electroweak heavy flavor 
results from LEP and SLC. Brown, D. ALEPH Collaboration. 
Max-Planck-Iinstitut fuer Physik, Muenchen (Germany). Werner- 
Heisenberg-institut. Nov 1993. 18p. (CONF-9306319-: 5. 
international symposium on heavy flavour physics, Montreal 
(Canada), 6-1 Jun 1993). Order Number DE94756235. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The traditional Electroweak measurements made at Z factories 
using undifferentiated hadronic and leptonic Z decays will soon be 
reaching their asymptotic limits in precision. Consequently, much 
attention has recently been focused on extracting electroweak pa- 
rameters from hadronic decays differentiated through heavy flavor 
tagging. This paper gives an overview of the various techniques 
used at LEP and SLC to tag heavy flavors. The measurements of 
the forward backward asymmetries and the partial widths for Z—b 
anti b and Z-—c anti c decays are briefly described. The most re- 
cent results for these are presented, and are interpreted within the 
framework of the Standard Model. The precision of the electroweak 
parameters extracted from these measurements is shown to be 
comparable to that from other techniques. Assembling all the LEP 
electroweak data, constraints on the top and Higgs masses are 
found. The heavy flavor results, and in particular the new, very ac- 
curate Z—b anti b partial width measurements, are shown to play 
a key role in these limits. (orig.) 


17110 (SLAC-PUB-6398) A measurement of R, = I(Z° — 
bb)/T(Z° — hadrons) at SLD. Neal, H.A. Jr. SLD Collaboration. 
Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Dec 1993. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00515. (CONF-930761— 
10: International Europhysics conference on high-energy physics, 
Marseille (France), 22-28 Jul 1993). Order Number DE94009833. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A measurement of the ratio R, = I(Z° — bb)/T(Z° — hadrons) 
is reported. This measurement is made using the CCD-based ver- 
tex detector of the SLD detector at the SLAC Linear Collider. 
Efficient tagging of the bb events is performed with an impact pa- 
rameter technique that takes advantage of the small and stable 
interaction point of the SLC and all charged tracks in Z° decays. in 
a sample of 27K Z° events collected in 1992 & 1993, a value R, = 
0.235 + 0.006 + 0.018 is obtained. 


17111 (SLAC-PUB-6401) Status of A, measurement at 
SLD. Ash, W.W. SLD Collaboration. Stanford Linear Accelerator 
Center, Menlo Park, CA (United States). Nov 1993. 3p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00515. (CONF-930761-9: International Europhysics 
conference on high-energy physics, Marseille (France), 22-28 Jul 
1993). Order Number DE94009019. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The SLD Collaboration is making a precision measurement of the 
left-right asymmetry (AiR) at the SLAC Linear Collider, exploiting 
the significantly irnproved luminosity and the high electron-beam 
polarization of over 60%. General features of the polarized source 
and polarimetry are described. The experimental method is briefly 
presented, together with the preliminary values of the raw asym- 
metry, which should lead to a precision in the measurement of 
sin?@w*" of +0.0008 + 0.0005. The collaboration is preparing a 
proposal for an extended run for one million Z°s with improved po- 
larimetry to reach an ultimate level of 6 sin? éw*" = +0.00025. 


17112 (SLAC-PUB-6434) CP violation and the top quark. 
Atwood, D. Stanford Linear Accelerator Center, Menlo Park, CA 
(United States). Feb 1994. 3p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC03-76SF00515. (CONF- 
9304229-1: 2. international workshop on physics and experiments 
at linear e*e- colliders; European workshop at DESY, Waikoloa, 
HI (United States), 26 Apr - 3 may 1993). Order Number 
DE94008930. Source: OSTI; NTIS; INIS; GPO Dep. 

We consider signals of CP violation in semi-leptonic decay of the 
top quark. We show that the transverse polarization asymmetries 
of the 7-lepton in the decay t — brv is extremely sensitive CP vio- 
lation. As an illustration we consider CP phases arising from the 
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charged Higgs exchange in the Weinberg three Higgs doublet 
model. Qualitatively, the polarization asymmetries are enhanced 
over rate or energy asymmetries by a factor of O(m/m,) = 100 
with a corresponding increase in sensitivity to CP violating parame- 
ters. We also examine 7 polarization in b decays via b — evr and 
find that may also be very effective in constraining CP violating ef- 
fects such as those that arise from an extended Higgs sector. 


17113 (SLAC-PUB-6437) Radiative B decays. Hewett, J.L. 
Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Jan 1994. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00515. (CONF- 
9309297-9: 23. international symposium on multiparticle dynamics, 
Aspen, CO (United States), 13-17 Sep 1993). Order Number 
DE94008931. Source: OSTI; NTIS; INIS; GPO Dep. 

We summarize the constraints placed on physics beyond the 
Standard Model from the recent CLEO observations of the exclu- 
sive decay B — K*-+ and bound on the inclusive model b — sy. 


17114 (SLAC-PUB-6438) CP violation in B decays. Quinn, 
H.R. Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Feb 1994. 16p. Sponsored by USDOE, Washington, DC 
(United States);National Science Foundation, Washington, DC 
(United States). DOE Contract AC03-76SF00515. Grant INT- 
9219437. (CONF-9311194—1: 3. KEK topical conference on CP 
violation: its implications to particle physics and cosmology, 
Tsukuba (Japan), 16-18 Nov 1993). Order Number DE94009026. 
Source: OSTI; NTIS; INIS; GPO Dep. 

She reviews how one can test the Standard Model predictions 
for CP violation. This test requires sufficient independent measure- 
ments to overconstrain the model parameters and thus be sensitive 
to possible beyond Standard Model contributions. She addresses 
the challenges for theory as well as for experiment to achieve such 
a test. 


17115 (SLAC-PUB-6439) Polarized lepton-nucleon scatter- 
ing. Hughes, E. Stanford Linear Accelerator Center, Menlo Park, 


CA (United States). Feb 1994. 56p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC03-76SF00515. 
(CONF-930767-2: 21. annual SLAC Summer Institute on particle 


physics: spin structure in high-energy processes, Stanford, CA 
(United States), 26 Jul - 6 aug 1993). Order Number DE94009027. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Deep inelastic polarized lepton-nucleon scattering is reviewed in 
three lectures. The first lecture covers the polarized deep inelastic 
scattering formalism and foundational theoretical work. The second 
lecture describes the nucleon spin structure function experiments 
that have been performed up through 1993. The third lecture dis- 
cusses implication of the results and future experiments aimed at 
high-precision measurements of the nucleon spin structure func- 
tions. 


17116 (SLAC-PUB-6444) e*e- collisions at the SLC: The 
left-right asymmetry. Shapiro, G. (Lawrence Berkeley Lab., CA 
(United States)). SLD Collaboration. Stanford Linear Accelerator 
Center, Menlo Park, CA (United States). Feb 1994. 13p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00515. (LBL-35168; CONF-9309323-3: 5. international 
workshop on high energy spin physics, Protvino (Russian Federa- 
tion), 20-24 Sep 1993). Order Number DE94009031. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Sanford Linear Collider has operated successfully to produce 
over 50,000 Z°’s with polarized electron beams. The asymmetry in 
the production of Z°’s with respect to left and right handed electron 
beams has been measured, and a preliminary result is presented. 


17117 (YITP/U-93-16) Contribution of hadronic intermedi- 
ate states in nonleptonic weak decays of K, charm and B 
mesons. Terasaki, K. Kyoto Univ., Uji (Japan). Uji Research Cen- 
ter of Yukawa Inst. for Theoretical Physics. Jun 1993. 32p. Order 
Number DE94753399. Source: OSTI; NTIS; INIS. 

We demonstrate that contributions of hadronic intermediate 
States are important in nonleptonic weak decays of K and charm 
mesons. Among various hadrons, exotic mesons can play an es- 
sential role in charm meson decays and also in the small violation 
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of the so-called —Al— = 1/2 rule in K — mx decays. The same 
technique is applied to B meson decays. (author). 
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Refer also to citation(s) 16323, 16961, 16989, 16994, 17020, 
17028, 17030, 17053, 17054, 17070, 17112, 17113, 17115, 17116 


17118 (ANL/HEP/PR-90-93) Higgs effects in the polariza- 
tion of top quarks. Sivers, D. Argonne National Lab., IL (United 
States). 9 Oct 1990. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Order Number 
DE94009781. Source: OSTI; NTIS; INIS; GPO Dep. 

Top quarks produced in high-energy collisions should exhibit a 
parity-conserving spin polarization normal to the production plane 
which can be measured by the asymmetry in their leptonic decays. 
A portion of this effect, which can be calculated in perturbation the- 
ory, is attributable to the quark’s QCD interactions. In addition, 
there is a component of the polarization due to the Yukawa cou- 
pling (gy = my7/(250 GeV)) of the top quark with the Higgs sector. 
We can demonstrate the interplay of QCD and Yukawa forces in 
the polarization for ete — 4 TT. Assuming M, > 2M, and that 
the Higgs particle is not discovered before the top quark, measure- 
ment of top quark polarization in ete~ or hadron-hadron collisions 


can be used to specify an approximate mass for the Higgs and 
guide direct searches. 


17119 (DOE/ER/40150-256) Qualitative and quantitative as- 
pects of the QCD theory of elastic form factors. Radyushkin, 
A.V. Southeastern Universities Research Association, Inc., Newport 
News, VA (United States). Continuous Electron Beam Accelerator 
Facility. [1993]. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-84ER40150. (CEBAF-TH-93-12). Or- 
der Number DE94010012. Source: OSTI; NTIS; INIS; GPO Dep. 

A long-standing controversy about the early applicability of per- 
turbative QCD to elastic form factors is reviewed with a particular 
emphasis on the qualitative and quantitative aspects of the modern 
QCD picture of hadronic structure. 


17120 (DOE/ER/40150-258) Elastic charge form factors for 
K mesons. Buck, W.W. (Hampton Univ., VA (United States). Dept. 
of Physics); Williams, R.A.; Ito, Hiroshi. Southeastern Universities 
Research Association, Inc., Newport News, VA (United States). 
Continuous Electron Beam Accelerator Facility. [1994]. 5p. Spon- 
sored by USDOE, Washington, DC (United States);National 
Science Foundation, Washington, DC (United States). DOE Con- 
tract AC05-84ER40150. Grant HRD91-54080. (CEBAF-TH-94-02). 
Order Number DE94010014. Source: OSTI; NTIS; INIS; GPO Dep. 

The elastic charge form factors for the charged K* and neutral 
K° are presented. The model employed makes use of solutions of 
the coupled Bethe-Salpeter and Schwinger-Dyson equations. This 
covariant model, which provides good predictions for the pion’s 
elastic charge and transition form factor, has been presented else- 
where and will be briefly outlined here. The results for the kaon are 
in good agreement with the available data and can serve as an 
eventual guide in the interpretation of the approved CEBAF experi- 
ment E-93-018. The Q* dependent K° results suggest a new area 
for experimental exploration. 


17121 (DOE/ER/40150-260) The proton magnetic form fac- 
tor in a vector meson dominance model. Theory group reprint 
series. Williams, R.A. (Southeastern Universities Research Associ- 
ation, Inc., Newport News, VA (United States). Continuous Electron 
Beam Accelerator Facility); Krewald, S. Southeastern Universities 
Research Association, Inc., Newport News, VA (United States). 
Continuous Electron Beam Accelerator Facility. [1994]. 12p. Spon- 
sored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-84ER40150. (CEBAF-TH-94-06). Order Number 
DE94010015. Source: OSTI; NTIS; INIS; GPO Dep. 

New precision data for the magnetic form factor of the proton in 
the time-like region is found to be well represented by a “dipole” 
vector meson dominance model for both space-like and time-like 
momentum transfers (for |qo| up to = 15 GeV*), if the first excited 
p-meson is taken into account. The authors’ result gives a counter 





example to the previous claim that the new data is only well de- 
scribed by perturbative QCD. 


17122 (DOE/ER/40561-115) Solar neutrino oscillations. 
Haxton, W.C. Washington Univ., Seattle, WA (United States). Inst. 
for Nuclear Theory. [1993]. 12p. Sponsored by USDOE, Washing- 
ton, DC (United States);National Aeronautics and Space 
Administration, Washington, DC (United States). DOE Contract 
FG06-90ER40561. Grant NAGW-2523. (CONF-9305293—4: _Inter- 
national symposium on nuclear structure physics today, Taiwan 
(China), 11-14 May 1993). Order Number DE94007265. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The special properties of solar neutrinos that render this flux so 
uniquely important in searches for neutrino masses and flavor 
mixing are reviewed. The effects of matter, including density fluctu- 
ations and turbulence, on solar neutrino oscillations are explained 
through analogies with more familiar atomic physics phenomena. 


17123 (DOE/ER/40561-124) Meson phase space density 
from interferometry. Bertsch, G.F. Washington Univ., Seattle, WA 
(United States). [1993]. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG06-90ER40561. Grant PHY- 
89-04035. Order Number DE94007274. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The interferometric analysis of meson correlations a measure of 
the average phase space density of the mesons in the final state. 
The quantity is a useful indicator of the statistical properties of the 
systems, and it can be extracted with a minimum of model assump- 
tions. Values obtained from recent measurements are consistent 
with the thermal value, but do not rule out superradiance effects. 


17124 (INIS-mf—14170, pp. 68-74) Effects of vector meson 
self interactions on meson properties. Friedrich, R. (Inst. fuer 
Theoretische Physik, Tuebingen Univ. (Germany)); Reinhardt, H. 
Geselischaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many); Technische Hochschule Darmstadt (Germany). Inst. fuer 
Kernphysik; Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany). 1993. 352p. (CONF-9301141—: 21. international 
workshop: gross properties of nuclei and nuclear excitations, 
Hirschegg (Austria), 18-23 Jan 1993). In Gross properties of nuclei 
and nuclear excitations XXI: Proceedings. Order Number 
DE94758812. Source: OSTI; NTIS (US Sales Only); INIS. 

In the gauged non-linear o-model with SU(2) isospin symmetry 
we investigate the effects of the self interaction of the p- and a,- 
meson, as well as their coupling to pions. The cubic and quartic 
self interaction of the vector mesons are treated in a nonperturba- 
tive manner using the field strength approach to Yang-Mills 
theories. This results in an effective theory for the field strength 
tensors for p and a,. This theory has the usual trivial vacuum 
solution but also a nontrivial one, representing a condensate of p- 
mesons quite analogous to the gluon condensate of QCD. in 
semiclassical approximation we calculate the propagators and the 
pmm-vertex in order to determine the masses and the universal 
vector coupling constant dressed with pion loops. (orig.) 


17125 (INS-961) Antiproton trapping in various helium 
media: report of the HELIUMTRAP experiment at LEAR. Wid- 
mann, E. (and others); Daniel, H.; Eades, J. Tokyo Univ., Tanashi 
(Japan). Inst. for Nuclear Study. Dec 1992. 11p. Order Number 
DE94753453. Source: OSTI; NTIS; INIS. 

HELIUMTRAP (PS205) investigates the recently discovered 
anomalously long-lived states of antiprotons in various helium me- 
dia. An overview is given of experiments stopping antiprotons in 
several phases of helium performed at LEAR in the last two years. 
(author). 


17126 (JINR-R-1-93-121) About existence of a baryon with 
the 3.52 GeV/c? mass. Karnaukhov, V.M. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Computing Techniques and Au- 
tomation); Moroz, V.I.; Koka, K.; Mihul, A. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of Computing Tech- 
niques and Automation. 1993. 15p. (In Russian). Order Number 
DE94621641. Source: OSTI; NTIS (US Sales Only); INIS. 
Submitted to the journal 'Yadernaya Fizika’. 
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A study of 16 GeV/c x~ p interactions shows a narrow peak in 
the effective mass spectrum of the system K,°K*px—2—. A kine- 
matical analysis finds an angular distributions peculiarity of the 
particles indicated system for the peak region. It is possible that 
this peculiarity is connected with the production and decay mecha- 
nism of a neutral baryon. A possible baryon with the (3521+3) 
MeV/c? mass and the (6_.¢**') MeV/c? width is produced in the 
central region of 27 p interactions with the (15+3) ub cross sec- 
tion. 14 refs., 7 figs., 2 tabs. 


17127 (KEK-PROC—93-7, pp. 381-385) Recent physics re- 
sults from BES. Yu Qiangzhong (Academia Sinica, Beijing, BT 
(China)). National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Jun 1993. (CONF-9211172-: International workshop on B 
factories: accelerators and experiments, Tsukuba (Japan), 17-20 
Nov 1992). In Proceedings of international workshop on B- 
factories: accelerators and experiments (BFWS92). 435p. Order 
Number DE94737962. Source: OSTI; NTIS; INIS. 

The BES has made a precision -~ mass measurement by careful 
ete energy scan near + pair production threshold. The mass 
value obtained from ey, ex and (uz, uy, x2) topologies combined 
together is M, = 1776.9 + 0.3 + 0.2 MeV. About 9 x 10° J/y 
events and 3.5pb—'D, data at \/s = 4.03 Gev have been accumu- 
lated. The preliminary results are presented and the careful physics 
analysis is underway. (author). 


17128 (KEK-PROC—93-7, pp. 390-392) Muon and tau polar- 
izations in B-—D‘*)lv to test the V-A coupling in (cb)-charged 
current. Wakaizumi, Seiichi (Tokushima Univ. (Japan). School of 
Medical Sciences). National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Jun 1993. (CONF-9211172-: Interna- 
tional workshop on B factories: accelerators and experiments, 


Tsukuba (Japan), 17-20 Nov 1992). In Proceedings of international 

workshop on B-factories: accelerators and experiments (BFWS92). 

435p. Order Number DE94737962. Source: OSTI; NTIS; INIS. 
Muon and tau polarization in B—D'*)lu are studied for testing 


the chirality of the (cb)-charged current. (author). 


17129 (LA-12698-C) Proceedings of the _ International 
Workshop on Low Energy Muon Science: LEMS’93. Leon, M. 
(comp.). Los Alamos National Lab., NM (United States). Jan 1994. 
552p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-36. (CONF-9304145-: International 
workshop on low energy muon science (LEMS ‘93), Santa Fe, NM 
(United States), 4-8 Apr 1993). Order Number DE94006495. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report contains papers on research with low energy muons. 
Topics cover fundamental electroweak physics; muonic atoms and 
molecules, and muon catalyzed fusion; muon spin research; and 
muon facilities. These papers have been indexed and cataloged 
separately. 


17130 (LAL—92-18, pp. 113-126) Direct search for Higgs 
bosons. Davier, M. (Paris-11 Univ., 91 - Orsay (France). Lab. de 
l'Accelerateur Lineaire). Paris-11 Univ., 91 - Orsay (France). Lab. 
de l’Accelerateur Lineaire. Mar 1992. (CONF-9106329-: Particles 
in the 90s, Les Houches (France), 30 Jun - 26 jul 1991). In Elec- 
troweak physics with LEP. 159p. Order Number DE94621209. 
Source: OSTI; NTIS (US Sales Only); INIS. 

LEP measurements dedicated to find the Minimal Standard 
Mode! Higgs boson, both in the low and the large mass regions, 
are presented. The measurements are based on the investigation 
of hadronic Z decays in e*e~ interactions at LEP energies. (K.A.) 
12 figs., 3 tabs. 


17131 (LA-UR-94-917) Neutrino mass. Bowles, T.J. Los 
Alamos National Lab., NM (United States). [1994]. 13p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-940176—-2: ICNAPP ‘94: Indian Institute of 
Astrophysics workshop, Bangalore (india), 2-9 Jan 1994). Order 
Number DE94009357. Source: OSTI; NTIS; GPO Dep. 

The existence of a finite neutrino mass would have important 
consequences in particle physics, astrophysics, and cosmology. 
Experimental sensitivities have continued to be pushed down with- 
out any confirmed evidence for a finite neutrino mass. Yet there 
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are several observations of discrepancies between theoretical pre- 
dictions and observations which might be possible indications of a 
finite neutrino mass. Thus, extensive theoretical and experimental 
work is underway to resolve these issues. 


17132 (LYCEN-9337) Pion dispersion relation in hot pion 
matter. Chanfray, G.; Davesne, D. Lyon-1 Univ., 69 - Villeurbanne 
(France). Inst. de Physique Nucleaire. Jul 1993. 33p. Order Num- 
ber DE94621643. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Zeitschrift fuer Physik. A, Atomic Nuciei (DE). 

The modification of the pion propagation properties is studied 
when it is embedded in hot pionic matter. The real part and the 
imaginary part of the pion self-energy is calculated in a scheme, 
analogous to the Brueckner-Hartree-Fock approximation used in 
nuclear physics, which allows to incorporate in a fully consistent 
way unitarity and Bose correlations at finite temperature. The 
consequences of the medium effects on the pion transverse mo- 
mentum spectrum measured in ultrarelativistic heavy ion collisions 
and the so-called soft pion puzzle are discussed. (author) 17 refs., 
7 figs. 


17133 (RAL—93-071) Determining the gluon distributions in 
the proton and photon from two-jet production at HERA. For- 
shaw, J.R.; Roberts, R.G. Rutherford Appieton Lab., Chilton 
(United Kingdom). Oct 1993. 10p. Order Number DE94619960. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Two-jet production from the direct photon contribution at Hadron- 
Elektron-Ring Anlage (HERA) is a sensitive measure of the small-x 
gluon in the proton. We propose measurements of ratios of the jet 
cross-sections which will clearly distinguish between gluons with or 
without singular behaviour at small x. Furthermore, we show that 
analogous ratio measurements for the resolved photon contribution 
provide a sensitive way of determining the gluon distribution in the 
photon. (author). 


17134 (RAL—93-074) Probing lepton number violation via 
Majorana neutrinos at hadron supercolliders. Datta, A. (Ja- 
davpur Univ., Calcutta (India). Dept. of Physics); Guchait, M.; 
Pilaftsis, A. Rutherford Appleton Lab., Chilton (United Kingdom). 
Oct 1993. 28p. Order Number DE94619967. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The possibility of discovering heavy Majorana neutrinos and lep- 
ton number violation via the like sign dilepton signal at hadron 
supercolliders is investigated. The cross-sections for the production 
of these neutrinos singly as well as in pairs are computed both in 
three and four generations scenarios within the framework of the 
gauge group SU(2), x U(1)y and the dominant processes are iden- 
tified. The suppression of the Standard model background by 
suitable kinematical cuts is also discussed. (author). 


17135 (RAL—93-077) MRS parton distributions. Martin, A.D. 
(Durham Univ. (United Kingdom). Dept. of Physics); Stirling, W.J.; 
Roberts, R.G. Rutherford Appleton Lab., Chilton (United Kingdom). 
Nov 1993. 16p. (DTP-—93/86.). Order Number DE94619961. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Based on talks presented by W.J. Stirling at the Workshop on 
quantum field theoretical aspects of high energy physics, 
Kyffhaeuser; and at the topical meeting on QCD at HERA, DESY. 

The MRS parton distribution analysis is described. The latest 
sets are shown to give an excellent description of a wide range of 
deep-inelastic and other hard scattering data. Two important theo- 
retical issues - the behaviour of the distributions at small x and the 
flavour structure of the quark sea - are discussed in detail. A com- 
parison with the new structure function data from the HERA storage 
ring is made, and the outlook for the future is discussed. (Author). 


17136 


(RAL—93-087) Weak decays of charged K-mesons 
and charm particles. Kalmus, G.E. Rutherford Appleton Lab., 


Chilton (United Kingdom). Nov 1993. 18p. Order 
DE94619965. Source: OSTI; NTIS (US Sales Only); INIS. 

In the first part of the paper the contribution of the bubble cham- 
ber in the early and mid 1960s to the understanding of the 
strangeness changing weak interaction is discussed by means of 
selected examples in charged K decay. In the second part of the 
paper the extension of the technique in the late 1970s and early 


Number 
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1980s needed to investigate charm particle properties is briefly dis- 
cussed. Selected results from bubble chamber experiments are 
compared with theoretical predictions and with the present experi- 
mental information. (author). 


17137 (SLAC—428-Vol.2) Proceedings of the 1992 work- 
shops on high-energy physics with colliding beams: Volume 
2, Studies of top quarks at colliding-beam facilities. Rogers, J. 
(ed.). Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). [1992]. 324p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00515. (CONF- 
9211287—Vol.2: Workshop on high energy physics: study of top 
quartz at colliding beam facilities; Workshop on high energy 
physics: search for new phenomenon at colliding beam facilities; 
Workshop on electro-weak symmetry breaking at colliding beam 
Order Number DE94008436. Source: OSTI; NTIS; INIS; GPO Dep. 

This report contains brief papers and viewgraphs on studies of 
top quarks. Topics on productions, decay, mass, symmetry viola- 
tion all related to top quarks are discussed in these papers. 


17138 (SLAC-PUB-6235) The NE11 experiment at SLAC 
and the neutron form factors. Stuart, L.M. (Univ. of California, 
Davis, CA (United States)); Lung, A.; Bosted, P.E. Stanford Linear 
Accelerator Center, Menlo Park, CA (United States); Lawrence Liv- 
ermore National Lab., CA (United States); Massachusetts Univ., 
Amherst, MA (United States); Rochester Univ., NY (United States); 
Washington Univ., Seattle, WA (United States). May 1993. 5p. 
Sponsored by USDOE, Washington, DC (United States);National 
Science Foundation, Washington, DC (United States);United 
States-lsrael Binational Science Foundation, Jerusalem (Israel). 
DOE Contract AC03-76SF00515 ; W-7405-ENG-48 ; FG02- 
88ER40415 ; AC02-76ER13065 ; FG06-90ER40537. Grants 
PHY-87-15050; PHY-89-18491; PHY-88-19259; PHY-86-58127. 
(CONF-9305241—4: 6. international workshop on perspectives in 
intermediate energy nuclear physics, Trieste (italy), 4-7 May 1993). 
Order Number DE94009834. Source: OSTI; NTIS; INIS; GPO Dep. 

The neutron electromagnetic form factors Ge, and Gy,, which 
reflect the charge and magnetization distributions within the neu- 
tron, are of fundamental importance for understanding nucleon 
structure, and are necessary for calculations of processes involving 
the electromagnetic interaction with complex nuclei. These quanti- 
ties are functions of Q*, the four-momentum transfer squared. 
SLAC experiment NE11 has measured these form factors out to a 
Q* of 4.0 (GeV/c)* with high precision, and the results have been 
recently published. This paper provides some additional details on 
the extraction of Gy, and Ge, from the NE11 measurements. Sev- 
eral formalisms have been developed over the years which attempt 
to understand the nucleon form factors using basic physical princi- 
ples. Vector Meson Dominance (VMD) models are based on 
superpositions of photon couplings to various vector mesons. 
These models generally involve free parameters which are fit to 
form factor data at low Q?, and are not expected to be valid at 
high Q?. For asymptotically large Q*, dimensional scaling methods 
and perturbative Quantum Chromodynamics (pQCD) predict form 
factor behavior at large Q*, but they do not make absolute magni- 
tude predictions. To describe the form factor behavior at 
intermediate values of Q?, a hybrid model by Gari and Kruempel- 
mann (GK) uses VMD constraints at low Q2 and pQCD constraints 
at high Q?. Free parameters in the model are adjusted to fit exist- 
ing form factor data. Other approaches include the use of QCD 
sum rules to make absolute predictions, diquark models, and rela- 
tivistic constituent quark models. 


17139 (SLAC-PUB-6393) Spin-structure function of the 
neutron (He): SLAC results. Meziani, Z.E. E-142 Collaboration. 
Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Nov 1993. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00515 ; FGO03- 
88ER40439. (CONF-9308164-8: 14. European conference on 
few-body problems in physics, Amsterdam (Netherlands), 22-27 
Aug 1993). Order Number DE94008927. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A first measurement of the longitudinal asymmetry of deep- 
inelastic scattering of polarized electrons from a polarized *He 
target at energies ranging from 19 to 26 GeV has been performed 
at SLAC. The spin-structure function of the neutron g," has been 





extracted from the measured asymmetries allowing for a test of the 
Ellis-Jaffe and Bjorken sum rules. The Quark Parton Model (QPM) 
interpretation of the nucleon spin-structure function is examined in 
light of the new results. 


17140 (SLAC-PUB—6433) Spin structure of the neutron 
(He) and the Bjoerken sum rule. Meziani, Z.E. (Stanford Univ., 
CA (United States). Dept. of Physics). E-142 Collaboration. Stan- 
ford Linear Accelerator Center, Menlo Park, CA (United States). 
Feb 1994. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00515. (CONF-930767-5: 21. 
annual SLAC Summer Institute on particle physics: spin structure 
in high-energy processes, Stanford, CA (United States), 26 Jul - 6 
aug 1993). Order Number DE94009463. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A first measurement of the longitudinal asymmetry of deepinelas- 
tic scattering of Polarized electrons from a Polarized °He target at 
energies ranging from 19 to 26 GeV ha, been performed at the 
Stanford Linear Accelerator Center (SLAC). The spin-Structure 
function of the neutron g," has been extracted from the measured 
asymmetries. The Quark Parton Model (QPM) interpretation of the 
nucleon spin-structure function is examined in light of the new re- 
sults. A test of the Ellis-Jaffe sum rule (E-J) on the neutron is 
performed at high momentum transfer and found to be satisfied. 
Furthermore, combining the proton results of European Muon Col- 
laboration (EMC) and the neutron results of E-142 the Bjoerken 
sum rule test is carried at high Q? where higher order Perturbative 
Quantum Chromodynamics (PQCD) corrections and higher-twist 
corrections are smaller. The sum rule saturated to within one stan- 
dard deviation. 


17141 (SSCL-SR-1225) Proceedings of the workshop on B 
physics at hadron accelerators. McBride, P. (Superconducting 
Super Collider Lab., Dallas, TX (United States)); Mishra, C.S. 
Fermi National Accelerator Lab., Batavia, IL (United States). 
[1993]. 765p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH03000. (CONF-9306258—: 
Workshop on B physics at hadron accelerators, Snowmass, CO 
(United States), 21 Jun - 2 jul 1993). Order Number DE94007961. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report contains papers on the following topics: Measure- 
ment of Angle a; Measurement of Angle 8; Measurement of Angle 
; Other B Physics; Theory of Heavy Flavors; Charged Particle 
Tracking and Vertexing; e and + Detection; Muon Detection; 
Hadron ID; Electronics, DAQ, and Computing; and Machine Detec- 
tor Interface. Selected papers have been indexed separately for 
inclusion the in Energy Science and Technology Database. 
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17142 (CONF-9309176-5) Many-Body Mean-Field Equa- 
tions: Parallel implementation. Vallieres, M. (Drexel Univ., 
Philadelphia, PA (United States). Physics & Atmospheric Science); 
Umar, S.; Chinn, C.; Strayer, M. Oak Ridge National Lab., TN 
(United States); Vanderbilt Univ., Nashville, TN (United States). 
Dept. of Physics and Astronomy. [1993]. 9p. Sponsored by US- 
DOE, Washington, DC (United States);National Science 
Foundation, Washington, DC (United States). DOE Contract AC05- 
840R21400 ; FGO5-87ER40376. From 2. international conference 
on computational physics; Beijing (China); 13-17 Sep 1993. Order 
Number DE94009165. Source: OSTI; NTIS; INIS; GPO Dep. 

We describe the implementation of Hartree-Fock Many-Body 
Mean-Field Equations on a Parallel Intel iPSC/860 hypercube. We 
first discuss the Nuclear Mean-Field approach in physical terms. 
Then we describe our parallel implementation of this approach on 
the Intel iPSC/860 hypercube. We discuss and compare the advan- 
tages and disadvantages of the domain partition versus the Hilbert 
space partition for this problem. We conclude by discussing some 
timing experiments on various computing platforms. 


17143 (DOE/ER/40361-T2) Nuclear spectroscopic studies: 
Progress report. Bingham, C.R.; Guidry, M.W.; Riedinger, L.L.; 
Sorensen, S.P. Tennessee Univ., Knoxville, TN (United States). 
Dept. of Physics and Astronomy. 18 Feb 1994. 128p. Sponsored 
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by USDOE, Washington, DC (United States). DOE Contract FG05- 
87ER40361. Order Number DE94009408. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Nuclear Physics group at UTK is involved in heavy-ion 
physics including both nuclear structure and reaction mechanisms. 
During the last year experimerital work has been in 3 broad areas: 
structure of nuciei at high angular momentum, structure of nuclei 
far from stability, and ultra-relativistic heavy-ion physics. Results in 
these areas are described in this document under: properties of 
high-spin states, study of low-energy levels of nuclei far from sta- 
bility, and high-energy heavy-ion physics (PHENIX, etc.). Another 
important component of the work is theoretical interpretation of ex- 
perimental results (Joint Institute for Heavy lon Research). 


17144 (INIS-GB-614) Manchester University: report: nu- 
clear physics, January 1992-December 1993. Manchester Univ. 
(United Kingdom). Schuster Lab. [1994]. 121p. Order Number 
DE94622835. Source: OSTI; NTIS (US Sales Only); INIS. 

This report describes the experimental research of the Manch- 
ester Nuclear Physics Group for the period January 1992 to 
January 1993. The chief areas are radioactive beams, improved 
techniques for analysis of multifold +-coincidence data, and the 
development of improved heavy-ion detection systems. We are de- 
signing and building systems for measuring the radioactive beams 
and have been making measurements of the backgrounds to be 
encountered with and without beam at the measuring sites. Con- 
struction of the heavy-ion spectrometer HIPS is nearly complete, 
and it is intended to use it in conjunction with the TESSA array to 
observe + rays in coincidence with deep-inelastic reaction products 
from the Jvaskyla cyclotron. Work is also proceeding on novel 
ways to use Ge detectors as +-ray polarimeters and as position- 
sensitive devices. (author). 


17145 (SINS—2124/A) Selected topics in nuclear- and 
astro-physics: Proceedings of the 22nd Masurian Lakes sum- 
mer school on nuclear physics, held in Piaski, Poland, August 
26 - September 5, 1991. Seminars. Sujkowski, Z. (Soltan Inst. for 
Nuclear Studies, Otwock-Swierk (Poland)); Szeflinska, G. Soltan 
Inst. for Nuclear Studies, Otwock-Swierk (Poland). Nov 1991. 120p. 
(CONF-9108244—: 22. Masurian Lakes summer school on nuclear 
physics, Piaski (Poland), 26 Aug - 5 sep 1991). Order Number 
DE94621336. Source: OSTI; NTIS (US Sales Only); INIS. 

The subjects cover the properties of hot and dense matter cre- 
ated in laboratory (the dynamics of the nucleus-nucleus collisions, 
the structure of hot and spinning nuclei), the properties of hot and 
dense stellar matter, the nuclear reactions of astrophysical interest 
(including the latest developments of the tools such as e.g. the ra- 
dioactive beams) and the nucleosynthesis (esp. R-processes). 
(author). 


6631 Nuclear Structure 


Refer also to citation(s) 16323, 
17243, 17318 


17146 (CRN-93-22, pp. 223-257) Recent studies of cluster- 
ing in nuclei. Clarke, N.M. (Birmingham Univ. (United Kingdom)). 
CHARISSA Collaboration. Strasbourg-1 Univ., 67 (France). Centre 
de Recherches Nucleaires. 1993. (CONF-9305336—-: Workshop on 
open problems in heavy ion reaction dynamics at VIVITRON ener- 
gies, Strasbourg (France), 5-7 May 1993). In Proceedings of the 
Workshop on open problems in heavy ion reaction dynamics at 
VIVITRON energies. 697p. Order Number DE94621184. Source: 
OSTI; NTIS (US Sales Only); INIS. 

After a brief history of clustering in light nuclei, recent theoretical 
models are presented. The 24Mg — '*C+1@C reaction is investi- 
gated, and the widths of states and the anguiar distributions are 
calculated. The results confirm the existence of a-chain states. The 
document consists of transparencies presented at the workshop, 
text is missing. (K.A.) 30 figs. 


17002, 17190, 17204, 17215, 


17147 (CRN-93-35) Al=4 bifurcation in a superdeformed 
band: Evidence for a C, symmetry. Flibotte, S. (Strasbourg-1 
Univ., 67 (France). Centre de Recherches Nucleaires); Beck, F.A.; 
Andrews, H.R.; Ball, G.C.; Beausang, C.W.; Hackman, G.; Lisle, 
J.C. EUROGAM Collaboration. Strasbourg-1 Univ., 67 (France). 
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Centre de Recherches Nucleaires. 1993. 16p. Order Number 
DE94623903. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Physical Review Letters (US). 

The moment of inertia of the yrast superdeformed band in '4°Gd 
exhibits an unexpected bifurcation at high rotational frequency. 
States differing by four units of angular momentum show an energy 
shift of about 60 eV. This indicates the remnant of a new quantum 
number associated with the fourfold rotational symmetry. (author) 
21 refs., 3 figs., 1 tab. 


17148 (CRN-93-36) Multi-particle excitations and identical 
bands in the superdeformed ‘°Gd nucleus. Fliibotte, S. 
(Strasbourg-1 Univ., 67 (France). Centre de Recherches Nucle- 
aires); Theisen, C.; Hackman, G.; Andrews, H.R.; Ball, G.C.; 
Beausang, C.W.; Bentley, M.A.; Fallon, P. EUROGAM Collabora- 
tion. Strasbourg-1 Univ., 67 (France). Centre de Recherches 
Nucleaires. 1993. 14p. Order Number DE94623904. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Submitted to Physical Review Letters (US). 

Eight superdeformed rotational bands have been observed in the 
149Gd nucleus. Several excited bands have partners in neighbour- 
ing nuclei which differ by up to four nucleons, with nearly identical 
dynamic moments of inertia and quantized y-ray phasing. These 
observations cannot be easily explained by theoretical models in- 
cluding an intrinsic scaling with mass of the moment of inertia. A 
paired backbend and an interaction due to an accidental degener- 
acy between two superdeformed levels have also been observed. 
(author) 30 refs., 3 figs. 


17149 (CRN-93-37) De-excitation from superdeformed 
bands in '5'Tb and neighbouring A ~ 150 nuclei. Curien, D. 
(Strasbourg-1 Univ., 67 (France). Centre de Recherches Nucle- 
aires); France, G. de; Beck, F.A.; Byrski, T.; Beausang, C.W.,; 
Clarke, S.; Dagnail, P.; Nyako, B.M.; Schueck, C.; Simpson, J. EU- 
ROGAM Collaboration. Strasbourg-1 Univ., 67 (France). Centre de 
Recherches Nucleaires. 3 Aug 1993. 17p. Order Number 
DE94623905. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Physical Review Letters (US). 

Relative intensities of the yrast and the first excited superde- 
formed bands in '5'Tb have been accurately measured, with the 
EUROGAM spectrometer. It is shown that the excited band depop- 
ulates at the same frequency and spin as its identical band in the 
isotone '5?Dy whereas the yrast band deexcites at higher rotational 
frequency and spin even though it is much lower in excitation en- 
ergy. A classification of superdeformed bands in the A ~ 150 mass 
region indicates that the decay-out mechanism is strongly affected 
by neutron pairing correlations and the occupancy of high-N in- 
truder orbitals. (author) 24 refs., 4 figs., 1 tab. 


17150 (DOE/ER/40286-7) Configuration space Faddeev 
calculations: Progress report, 1 November 1992-31 October 
1993. Payne, G.L.; Klink, W.H.; Polyzou, W.N. lowa Univ., lowa 
City, IA (United States). Dept. of Physics and Astronomy. Jan 
1994. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-86ER40286. Order Number 
DE94007606. Source: OSTI; NTIS; INIS; GPO Dep. 

The detailed study of few-body systems provides one of the 
most precise tools for studying the dynamics of nuclei and nucle- 
ons. This research program consists of a careful theoretical study 
of few-body systems and methods for modeling these systems. 
Brief summaries are given on several aspects of this program in- 
cluding the following: the use of configuration-space Faddeev 
equations to solve the proton-deuteron scattering problem with 
long-range Coulomb interactions; calculations of the triton binding 
energy; inclusion of dynamical vacuum structures in Hamiltonian 
light-front dynamics; constraints in Bethe-Salpeter models; signa- 
ture of quantum chaos; applications of point form relativistic 
quantum mechanics collective nuclear models and the symplectic 
group Sp (6,R); and anharmonic oscillators and quantum mechan- 
ics systems in nonconstant magnetic fields. 


17151 (DOE/ER/40328-T2) [Research in theoretical nuclear 
physics]: [Annual progress report, July 1992—June 1993]. Ka- 
pusta, J.|. Minnesota Univ., Minneapolis, MN (United States). Dept. 
of Physics and Astronomy. [1993]. 21p. Sponsored by USDOE, 
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Washington, DC (United States). DOE Contract FG02-87ER40328. 
Order Number DE94006341. Source: OSTI; NTIS; INIS; GPO Dep. 

The main subject of research was the physics of matter at en- 
ergy densities greater than 0.15 GeV/fm’. Theory encompasses 
the relativistic many-body/quantum field theory aspects of QCD 
and the electroweak interactions at these high energy densities, 
both in and out of thermal equilibrium. Applications range from 
neutron stars/pulsars to QCD and electroweak phase transitions in 
the early universe, from baryon number violation in cosmology to 
the description of nucleus-nucleus collisions at CERN and at 
Brookhaven. Recent activity to understand the properties of matter 
at energy densities where the electroweak W and Z boson degrees 
of freedom are important is reported. This problem has applications 
to cosmology and has the potential to explain the baryon asymme- 
try produced in the big bang at energies where the particle 
degrees of freedom will soon be experimentally, probed. This prob- 
lem is interesting for nuclear physics because of the techniques 
used in many-body, physics of nuclei and the quark-gluon plasma 
may be extended to this new problem. The was also interested in 
problems related to multiparticle production. This includes work on 
production of particles in heavy-ion collisions, the small x part, of 
the nuclear and hadron wave function, and multiparticle production 
induced by instantons in weakly coupled theories. These problems 
have applications in the heavy ion program at RHIC and the deep 
inelastic scattering experiments at HERA. 


17152 (FZR-93-26) Vibrations versus collisions and the it- 
erative structure of two-body dynamics. Pfitzner, A. 
(Forschungszentrum Rossendorf e.V. (FZR), Rossendorf bei Dres- 
den (Germany). Inst. fuer Kern- und Hadronenphysik); Cassing, 
W.; Peter, A. Forschungszentrum Rossendorf e.V. (FZR), 
Rossendorf bei Dresden (Germany). Nov 1993. 14p. Order Number 
DE94756210. Source: OSTI; NTIS (US Sales Only); INIS. 

The two-body correlation function is decomposed into two chan- 
nel correlation functions for the pp- and the ph-channel. The 
associated coupled equations describe the evolution in the respec- 


tive channels as well as their mixing. Integration of the ph-channel 
in terms of vibrational RPA-states yields a closed equation for the 
correlations in the pp-channel comprising phonon-particle coupling 
and a memory term. In the stationary limit the equation for a gen- 
eralised effective interaction is derived which iterates both the 
G-matrix (ladders) and the polarisation matrix (loops), thus account- 
ing nonperturbatively for the mixing of ladders and loops. (orig.) 


17153 (GANIL-P—92-02) Fluctuations, dynamical instabili- 
ties and clusterization processes. Burgio, G.F. (California Univ., 
Berkeley, CA (United States). Lawrence Berkeley Lab.); Chomaz, 
Ph.; Randrup, J. Grand Accelerateur National d’lons Lourds 
(GANIL), 14 - Caen (France). 1992. 12p. Contract DE-AC03- 
76SF00098. (CONF-920140—: 30. winter meeting on nuclear 
physics, Bormio (Italy), 27 Jan - 1 feb 1992). Order Number 
DE94622882. Source: OSTI; NTIS (US Sales Only); INIS. 

Recent progress with regard to the numerical simulation of fluc- 
tuations in nuclear dynamics is reported. Cluster formation in 
unstable nuclear matter is studied within the framework of a 
Boltzmann-Langevin equation developed to describe large ampii- 
tude fluctuations. Through the Fourier analysis of the fluctuating 
nuclear density in coordinate space, the onset of the clusterization 
is related to the dispersion relation of harmonic density oscillations. 
This detailed study on the simple two-dimensional case demon- 
strates the validity of the general approach. It is also shown, how 
the inclusion of fluctuations implies a description in terms of en- 
semble of trajectories and it is discussed why the presence of a 
stochastic term may cure the intrinsic unpredictability of determinis- 
tic theories (such as mean-field approximation) in presence of 
instabilities and/or chaos. (author) 8 refs., 3 figs. 


17154 (GANIL-P-92-03) Fluctuation in nuclear dynamics: A 
comparison of different methods. Chomaz, P.P. (Lawrence 
Berkeley Lab., CA (United States)); Burgio, G.F.; Chapelle, F.; 
Randrup, J. Grand Accelerateur National d’lons Lourds (GANIL), 
14 - Caen (France). 1992. 10p. Contract DE-ACO3-76SF000$98. 
(CONF-920113—: 8. winter workshop on nuclear dynamics, Jack- 
son Hole, WY (United States), 18-25 Jan 1992). Order Number 
DE94621677. Source: OSTI; NTIS (US Sales Only); INIS. 





A comparison of various methods recently proposed to 
incorporate fluctuations of the one-body density in the Boltzmann- 
Uehling-Uhlenbeck simulations of nuclear dynamics is presented. 
The evolution toward equilibrium of a periodic two-dimensional nu- 
cleon gas in a constant mean field is studied. The discussion is 
focused on the fluctuations and correlations of the momentum 
space occupancy predicted by three different methods: correlated 
pseudo-particle collisions proposed by Bauer, Bertsch, and Das 
Gupta; projection onto collective variables (specifically the local 
quadrupole moment of the momentum distribution) proposed by 
Ayik and Gregoire; and direct simulation on a lattice in phase 
space recently proposed by Burgio, Chomaz, and Randrup. (au- 
thor) 10 refs., 5 figs., 1 tab. 


17155 (GANIL-P-—93-19) Width and strength of the hot 
Giant Dipole Resonance: The role of the life time of the com- 
pound nucleus and the transition from order to chaos. 
Chomaz, Ph. Grand Accelerateur National d'lons Lourds (GANIL), 
14 - Caen (France). 1993. 13p. Order Number DE94623918. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The role of particle evaporation in the properties of the Giant 
Dipole Resonance built on excited states is investigated. Two phe- 
nomena are discussed. The first one is based on the idea that the 
finite lifetime of the compound nucleus gives a finite width for any 
of the compound nucleus levels. This leads to the prediction of a 
fast increase of the width of the observed GDR transitions which is 
compatible with the data and may partly explain the observed satu- 
ration of the photon yield. The second new physical effect is based 
on the fact that each individual particle emission induces a strong 
fluctuation of the dipole moment of the nucleus. When the time be- 
tween two particle emissions becomes comparable to the period of 
the harmonic oscillation, the transition between the order and the 
chaos is reached and the collective vibration is suppressed. From 
this simple argument a quenching factor can be deduced and com- 
pared with existing suppression factors. (K.A.) 19 refs., 7 figs. 


17156 (GANIL-P—93-25) Origin of intermittency in the frag- 
mentation models. Botet, R. (Paris-11 Univ., 91 - Orsay (France). 
Lab. de Physique des Solides); Ploszajczak, M. Grand Accelera- 
teur National d’lons Lourds (GANIL), 14 - Caen (France). 1993. 
18p. (CONF-9305334—: Cracow workshop on multiparticle produc- 
tion, Cracow (Poland), 3-8 May 1993). Order Number 
DE94621678. Source: OSTI; NTIS (US Sales Only); INIS. 

Intermittency has been much discussed for momentum distribu- 
tion of produced particles in ultrarelativistic collisions of leptons, 
hadrons and nuclei. More recently, scale invariant fluctuations has 
been found in the fragment-charge distribution following the decay 
of hot nuclear residuum. In this review the origin of intermittent 
fluctuations is discussed in cluster fragmentation models such as 
the percolation model and the fragmentation-inactivation binary 
cascading model. (author) 21 refs., 4 figs. 


17157 (GANIL-P-—93-28) Fingerprints of dynamical instabil- 
ties. Chomaz, Ph. (Grand Accelerateur National d’lons Lourds 
(GANIL), 14 - Caen (France)); Colonna, M.; Guarnera, A. Grand 
Accelerateur National d’lons Lourds (GANIL), 14 - Caen (France). 
1993. 18p. (CONF-9309278—: International workshop on dynamical 
features of nuclei and finite fermi systems, Barcelona (Spain), 13- 
17 Sep 1993). Order Number DE94621660. Source: OSTI; NTIS 
(US Sales Only); INIS. 

It is explained why any reduced descriptions, such as mean field 
approximation, are stochastic in nature. It is shown that the intro- 
duction of this stochastic dynamics leads to a predictive theory in a 
statistical sens whatever the individual trajectories are character- 
ized by the occurrence of bifurcations, instabilities or phase 
transitions. Concerning nuclear matter, the spinodal instability is 
discussed. In such a critical situation, the possibility to replace the 
stochastic part of the collision integral in the Boltzmann-Langevin 
model by the numerical noise associated with the finite number of 
test particles in ordinary BUU treatment is studied. It is shown that 
the fingerprints of these instabilities are kept during the evolution 
because of the relatively long recombination time compared with 
the typical time scales imposed by the Coulomb repulsion and the 
possible collective expansion. (author) 5 refs., 12 figs. 
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17158 (GSI-93-73(prepr.)) Properties of rho and eta 
mesons in nuclear matter. Herrmann, M. (Geselischaft fuer 
Schwerionenforschung mbH, Darmstadt (Germany)); Sauermann, 
C.; Friman, B.L.; Noerenberg, W. Gesellschaft fuer Schwerionen- 
forschung mbH, Darmstadt (Germany). Oct 1993. 13p. 
(CONF-9309351-—: international workshop on dynamical features of 
nuclei and finite Fermi systems, Sitges (Spain), 13-17 Sep 1993). 
Order Number DE94756390. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The properties of p- and n-mesons in nuclear matter are studied 
within the scope of hadronic models. Unknown model parameters 
are obtained from fits to scattering data. - The treatment of the p- 
meson includes the coupling to two pions which, in matter, are 
strongly mixed with delta-particle-nucleon-hole states. The p-meson 
self-energy is evaluated in a current conserving approximation with 
in-medium pion propagators and vertex corrections. While the posi- 
tion of the original peak in the spectral function remains almost 
unchanged, its width grows rapidly with increasing density. Conse- 
quently, the p-meson strength function is strongly dispersed at high 
densities. Due to vertex corrections a new peak at a mass around 
3m emerges with increasing density, while the spectral function 
around the two-pion threshold is found to be smooth at all 
densities. The 7-meson is strongly mixed with N*(1535)-particle- 
nucleon-hole states in nuclear matter. The corresponding 
dispersion relations with an upper and a lower branch look similar 
to those of the (x, AN—')-modes. However, since the N* is an S- 
wave resonance in the N-channel, the repulsion of the two 
branches survives at zero momentum. (orig.) 


17159 (INIS-BR-3289) Study of rotational bands in * Pr 


using on-line +-spectroscopy methodology. Emediato, L.G.R. 
Sao Paulo Univ., SP (Brazil). Inst. de Fisica. 1990. 87p. (in Por- 
tuguese). Order Number DE94622883. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The structure of the doubly odd nucleus ' Pr has been studied 
“ose of on-line -+-spectroscopy with the reactions 12 


O, 3 n) 196 Pr and 16 Te ('4 N, 4 n) '°© Pr populating high 
an states. The excitation functions were measured at four ener- 
gies, and +-+-7 coincidences and angular distributions at 69 M e V 
and 56 M e V, respectively, using high resolution HPGe detectors 
(2 K e V) and targets of enriched isotope of 12° Sb (9 9%) and 126 
Te (94%) with thicknesses of approximately 9 mg/cm“. (author). 


17160 (INIS-mf-14170) Gross properties of nuclei and nu- 
clear excitations XXI: Proceedings. Feldmeier, H. (ed.). 
Gesellschaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many); Technische Hochschule Darmstadt (Germany). Inst. fuer 
Kernphysik; Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany). 1993. 352p. (CONF-9301141—: 21. international 
workshop: gross properties of nuclei and nuclear excitations, 
Hirschegg (Austria), 18-23 Jan 1993). Order Number DE94758812. 
Source: OSTI; NTIS (US Sales Only); INIS. 

These proceedings contain the articles and contributed papers 
presented at the named workshop. They are concerned with highly 
excited nuclear matter and relativistic heavy ion reactions together 
with some related topics. See hints under the relevant topics. (HSI) 


17161 (INIS-mf-14170, pp. 75-79) Spectral functions in nu- 
clear matter at finite temperature. Henning, P.A. (inst. fuer 
Kernphysik, TH Darmstadt (Germany)). Geselischaft fuer Schwerio- 
nenforschung mbH, Darmstadt (Germany); Technische Hochschule 
Darmstadt (Germany). Inst. fuer Kernphysik; Bundesministerium 
fuer Forschung und Technologie, Bonn (Germany). 1993. 352p. 
(CONF-9301141-: 21. international workshop: gross properties of 
nuclei and nuclear excitations, Hirschegg (Austria), 18-23 Jan 
1993). In Gross properties of nuclei and nuclear excitations XXI: 
Proceedings. Order Number DE94758812. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication NUCLEAR MATTER/spectral func- 
tions; TEMPERATURE DEPENDENCE; DELTA-1232 BARYONS; 
PARTICLE-HOLE MODEL; NUCLEAR TEMPERATURE; PROPA- 
GATOR; QUANTUM FIELD THEORY; SIGMA MODEL; PIONS; 
OMEGA-783 MESONS; POLARIZATION; EFFECTIVE MASS 


17162 (INIS-mf-14170, pp. 83-89) Dynamical correlations in 
drip line nuclei. Lenske, H. (inst. fuer Theoretische Physik, 
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Giessen Univ. (Germany)). Gesellschaft fuer Schwerionen- 
forschung mbH, Darmstadt (Germany); Technische Hochschule 
Darmstadt (Germany). Inst. fuer Kernphysik; Bundesministerium 
fuer Forschung und Technologie, Bonn (Germany). 1993. 352p. 
(CONF-9301141-: 21. international workshop: gross properties of 
nuclei and nuclear excitations, Hirschegg (Austria), 18-23 Jan 
1993). In Gross properties of nuclei and nuclear excitations XXI: 
Proceedings. Order Number DE94758812. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Dynamical correlations in nuclei at the neutron drip line are 
studied with an extended pairing approach including bound and un- 
bound levels. Recent data on '°L and 'Be are well described. 
RPA and QRPA calculations for the dipole response function of 
"Li give large dipole strength at low excitation energy which, how- 
ever, is not of collective character. Coulomb dissociation data for 
low and high incident energy are well reproduced. Exploratory 
calculations for investigations of drip line nuclei with elastic z- 
scattering are discussed. (orig.) 


17163 (INIS-mf—14170, pp. 90-97) Continuum response of 
the Borromean nuclei °He and "Li. Danilin, B.V. (Kurchatov Inst. 
of Atomic Energy, Moscow (Russian Federation)); Zhukov, M.V.; 
Fedorov, D.V.; Gareev, F.A.; Vaagen, J.S.; Bang, J.M.; Thomp- 
son, l.J. Russian-Nordic-British Theory (RNBT) Collaboration. 
Geselischaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many); Technische Hochschule Darmstadt (Germany). Inst. fuer 
Kernphysik; Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany). 1993. 352p. (CONF-9301141-: 21. international 
workshop: gross properties of nuclei and nuclear excitations, 
Hirschegg (Austria), 18-23 Jan 1993). In Gross properties of nuclei 
and nuclear excitations XXI: Proceedings. Order Number 
DE94758812. Source: OSTI; NTIS (US Sales Only); INIS. 

Wave functions for the ground and scattering states of the halo 
nuclei He and ''Li are calculated in an core + n + n three-body 
model. These are used to predict the strengths of nuclear mono- 
pole and electric dipole excitations, and to look for resonances. 
Monopole and dipole strength concentrations at lower energies are 
found. Narrow resonances are found for 2+ in ®He, and for "Li 
only for one of the interaction potentials, and for one treatment of 
the Pauli Principle. (orig.) 


17164 (INIS-mf—14170, pp. 137-142) Equation of state in a 
relativistic many-body theory. Bentz, W. (Dept. of Physics, 
Faculty of Science, Tokyo Univ. (Japan)). Gesellschaft fuer Schw- 
erionenforschung mbH, Darmstadt (Germany); Technische 
Hochschule Darmstadt (Germany). Inst. fuer Kernphysik; Bun- 
desministerium fuer Forschung und Technologie, Bonn (Germany). 
1993. 352p. (CONF-9301141-: 21. international workshop: gross 
properties of nuclei and nuclear excitations, Hirschegg (Austria), 
18-23 Jan 1993). in Gross properties of nuclei and nuclear excita- 
tions XXI: Proceedings. Order Number DE94758812. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The equation of state (EOS) for cold nuclear and neutron matter 
is investigated in the framework of relativistic meson-nucleon the- 
ory employing the 1/N expansion scheme. (orig.) 


17165 (INIS-mf—14170, pp. 175-179) Scaling of the Nambu - 
Jona-Lasinio model at finite density: The coupling of quark 
and gluon condensates. Jaminon, M. (Liege Univ. (Belgium). Inst. 
de Physique B5). Gesellschaft fuer Schwerionenforschung mbH, 
Darmstadt (Germany); Technische Hochschule Darmstadt (Ger- 
many). Inst. fuer Kernphysik; Bundesministerium fuer Forschung 
und Technologie, Bonn (Germany). 1993. 352p. (CONF-9301141-: 
21. international workshop: gross properties of nuclei and nuclear 
excitations, Hirschegg (Austria), 18-23 Jan 1993). In Gross proper- 
ties of nuclei and nuclear excitations XXI: Proceedings. Order 
Number DE94758812. Source: OSTI; NTIS (US Sales Only); INIS. 

Four Lagrangians, which implement the QCD trace anomaly are 
used to study the coupling of quark and gluon condensates in 
dense baryonic matter. (orig.) 


17166 (INIS-mf-14170, pp. 210-214) Towards relativistic 
self-consistent in-medium nucleon self-energy in the Hartree- 
Fock approximation. Korpa, C.L. (Kernfysisch Versneller Inst., 
Groningen (Netherlands)). Gesellschaft fuer Schwerionenforschung 
mbH, Darmstadt (Germany); Technische Hochschule Darmstadt 
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(Germany). Inst. fuer Kernphysik; Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany). 1993. 352p. (CONF- 
9301141-: 21. international workshop: gross properties of nuclei 
and nuclear excitations, Hirschegg (Austria), 18-23 Jan 1993). In 
Gross properties of nuclei and nuclear excitations XXI: Proceed- 
ings. Order Number DE94758812. Source: OSTI; NTIS (US Sales 
Only); INIS. 

An iterative procedure is developed for solving the Schwinger- 
Dyson equations for nucleon and meson propagators in the 
Hartree-Fock approximation, i.e. when vertex corrections are ne- 
glected. The presence of ghost poles in the dressed propagators is 
avoided by using explicitly only the imaginary part of the propaga- 
tors, eliminating the real part through a dispersion relation. The 
result is a convenient system of equations for the renormalized 
spectral function, involving manifestly finite quantities. The high- 
three-momentum limit of the nucleon propagator for the case of 
undressed mesons is related to the (self-consistent) vacuum solu- 
tion and used as a starting point for an iterative procedure to find 
the complete solution. The effect of dressed nucleon on the pion 
self-energy, as well as that of dressed pion on the nucleon, are 
discussed. (orig.) 


17167 (INIS-mf-14170, pp. 256-262) Two-nucleon correla- 
tion function in a thermalized dense medium. Alm, T. (AG der 
MPG Theoretische Vielteiichensysteme, Fachbereich Physik, Ros- 
tock Univ. (Germany)); Roepke, G.; Schmidt, M. Gesellschaft fuer 
Schwerionenforschung mbH, Darmstadt (Germany); Technische 
Hochschule Darmstadt (Germany). Inst. fuer Kernphysik; Bun- 
desministerium fuer Forschung und Technologie, Bonn (Germany). 
1993. 352p. (CONF-9301141-: 21. international workshop: gross 
properties of nuclei and nuclear excitations, Hirschegg (Austria), 
18-23 Jan 1993). In Gross properties of nuclei and nuclear excita- 
tions XXI: Proceedings. Order Number DE94758812. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication NUCLEAR MATTER‘correlation functions; 
CORRELATIONS; TWO-BODY PROBLEM; THERMAL EQUILIB- 
RIUM; S MATRIX; NEUTRON-NEUTRON | INTERACTIONS; 
NUCLEON-NUCLEON POTENTIAL; NUCLEAR TEMPERATURE 


17168 (INIS-mf—14170, pp. 273-277) Correlations in nuclear 
systems at high densities. Heinz, E. (inst. fuer Theoretische 
Physik, Tuebingen Univ. (Germany)); Muether, H. Gesellschaft fuer 
Schwerionenforschung mbH, Darmstadt (Germany); Technische 
Hochschule Darmstadt (Germany). Inst. fuer Kernphysik; Bun- 
desministerium fuer Forschung und Technologie, Bonn (Germany). 
1993. 352p. (CONF-9301141—: 21. international workshop: gross 
properties of nuclei and nuclear excitations, Hirschegg (Austria), 
18-23 Jan 1993). In Gross properties of nuclei and nuclear excita- 
tions XXI: Proceedings. Order Number DE94758812. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In order to evaluate the properties of nuclear systems from a re- 
alistic nucleon-nucleon interaction, it is indispensable to account for 
the short-range correlations which are induced by the strong short- 
range components of a realistic nucleon-nucleon interaction. 
Including furthermore some relativistic features it seems to be pos- 
sible to calculate the saturation properties of nuclear matter in the 
so-called Dirac-Brueckner-Hartree-Fock approximation. The very 
same approach, however, fails to predict ground-state properties of 
finite nuclei. Therefore we explore the effects of surface excitation 
modes (long-range correlations) on the binding energy of light nu- 
clei. For that purpose a theory is developed which includes effects 
of particle-hole, particle-particle-hole-hole correlations and all 
couplings between these modes. It is essential to treat the single- 
particle Greensfunction in a way which is consistent with the 
residual interaction included in the collective modes. (orig.) 


17169 


(INIS-mf-14170, pp. 292-301) Fluctuations and dy- 
namical structure factor in hot nuclear matter. Morawetz, K. 


(Max-Planck-Gruppe, AG ‘Theoretische  Vielteilchensysteme’, 
Rostock Univ. (Germany)); Roepke, G. Gesellschaft fuer Schwerio- 
nenforschung mbH, Darmstadt (Germany); Technische Hochschule 
Darmstadt (Germany). Inst. fuer Kernphysik; Bundesministerium 
fuer Forschung und Technologie, Bonn (Germany). 1993. 352p. 
(CONF-9301141—: 21. international workshop: gross properties of 
nuclei and nuclear excitations, Hirschegg (Austria), 18-23 Jan 
1993). In Gross properties of nuclei and nuclear excitations XXI: 





Proceedings. Order Number DE94758812. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The density-density correlation function is investigated for hot 
dense matter. Using the method of real-time Green’s function the 
equations of motion for the nonequilibrium distribution function is 
derived in the form of Lennard-Baiescu equation. The density- 
fluctuations are determined by a nonequilibrium susceptibility. The 
medium-effect is approximated evaluating the dynamical structure 
factor within RPA-calculations. The excitation spectra of density 
fluctuations are discussed. Considerable modifications of the spec- 
trum are found due to the correlated environment. Special attention 
is kept to the behavior of the dispersion relation near the phase 
transition region. (orig.) 


17170 (INP—1617/PH) Evidence for a nuclear phase transi- 
tion in target nuclei after relativistic nuclear interactions. 
Dabrowska, A. (and others); Holynski, R.; Olszewski, A. KLM Col- 
laboration. Institute of Nuclear Physics, Cracow (Poland). Mar 
1993. 9p. Order Number DE94621661. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The degree of excitation of the emulsion target nuclei due to nu- 
clear interactions of oxygen and sulfur projectiles at 200 GeV/ 
nucleon incident energy has been investigated. Using the plausible 
assumption that the number N, of slow particles emitted from the 
struck target nucleus can be interpreted as a measure of the tem- 
perature T of the residual nucleus, we have found that there exists 
a critical temperature T. of the excited target nucleus. For Ag and 
Br target nuclei this temperature corresponds to (N,)~12 and it is 
attained when the impact parameters are less than about 4 fm. 6 
figs., 3 tabs., 18 refs. (author). 


17171 (INS—1004) Self-consistent velocity dependent effec- 
tive interactions: Field coupling method. Kubo, Takayuki; 
Sakamoto, Hideo; Kammuri, Tetsuo; Kishimoto, Teruo. Tokyo Univ., 
Tanashi (Japan). Inst. for Nuclear Study. Sep 1993. 36p. Order 
Number DE94753314. Source: OSTI; NTIS; INIS. 


The field coupling method is extended to a system with a velocity 
dependent mean potential. By means of this method, we can derive 
the effective interactions which are consistent with the mean poten- 
tial. The self-consistent velocity dependent effective interactions are 
applied to the microsco in analysis of the structures of giant dipole 


resonances (GDR) of '*8-'5+Sm, of the first excited 2+ states of Sn 
isotopes and of the first excited 3— states of Mo isotopes. It is clari- 
fied that the interactions play crucial roles in describing the splitting 
of the resonant structure of GDR peaks, in restoring the energy 
weighted sum rule values, and in reducing B (EA) values. (author) 


17172 (INS—1005) Self-consistent effective interactions in 
rotating nuclei: Field coupling method. Kubo, Takayuki; 
Sakamoto, Hideo; Kammuri, Tetsuo. Tokyo Univ., Tanashi (Japan). 
inst. for Nuclear Study. Sep 1993. 8p. Order Number DE94753313. 
Source: OSTI; NTIS; INIS. 

Self-consistent effective interactions in rotating nuclei are derived 
by using the field coupling method. By means of this method, in 
contrast with the Landau’s method, the operator form of the inter- 
actions are explicitly obtained. Simple applications on (i) the 
translation (spurious isoscalar dipole) mode and (ii) the giant reso- 
nance (isovector dipole) mode are discussed within the cranked 
harmonic oscillator model. (author). 


17173 (INS—1007) After chaos in fermion system. Kubo, 
Takayuki. Tokyo Univ., Tanashi (Japan). Inst. for Nuclear Study. 
Sep 1993. 14p. Order Number DE94753311. Source: OSTI; NTIS; 
INIS. 

We study a simple two level quantum system with an intermittent 
interaction by using the stationary phase approximation of the func- 
tional integral and the canonical mapping theory. It is found that 
the system displays a curious pattern in the phase portrait such as 
the transfiguration 'KAM tori -> chaotic layers -> localization’, with 
the variation of the nonlinear coupling parameter. This new type of 
motion after chaos in the semi-classical dynamics of the fermion 
system is analyzed in the strong coupling limit. The relation of 
these phenomena to the quantum many body problems (diabaticity, 
single particle level crossing) is also discussed. (author). 
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17174 (JINR-R-4-93-214) isoscalar dipole excitations and 
toroidal moments of atomic nuclei. Bal’butsev, E.B. (Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). Lab. of Theo- 
retical Physics); Listengarten, M.A.; Unzhakova, A.V. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Theoreti- 
cal Physics. 1993. 10p. (In Russian). Order Number DE94621662. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Energies and excitation probabilities of collective 1—-states are 
calculated with Skirme forces. The method of Wigner function mo- 
ments is used with octupole Fermi surface deformation. We go out 
of the frame of long wave approximation taking into account x? 
terms in parametrization of nucleon displacements. So the possibil- 
ity appeares to describe motion of the rotational and compressional 
types. 18 refs., 1 tab. 


17175 (KlYal-93-23) Rotational bands of deformed nuclei 
and S L(3,R) symmetry. Obikhod, T.V.; Ol’khovskij, V.S. AN 
Ukrainskoj SSR, Kiev (Ukraine). Inst. Yadernykh Issledovanij. 1993. 
17p. (in Russian). Order Number DE94622839. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The work is dedicated to the application of the noncompact 
group theory in nuclear spectroscopy. By the method of induced 
representations the principal series of representations of SL(3,R) 
group is constructed. The results obtained are applicated to the 
description of E 2-transition probabilities in even-even deformed nu- 
clei (with mass numbers 150 < A <194). (author). 9 refs., 1 tab. 


17176 (LA-UR-94-743) Life at the end of the periodic sys- 
tem of elements. Moeller, P. (Aizu Univ., Aizu-Wakamatsu, 
Fukushima (Japan). Center for Mathematical Sciences); Nix, J.R. 
Los Alamos National Lab., NM (United States). [1994]. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-940301—21: 207. spring national meeting 
of the American Chemical Society (ACS), San Diego, CA (United 
States), 13-18 Mar 1994). Order Number DE94009304. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report discusses: stable and radioactive nuclei; island of 
stable superheavy elements; nuclear shell models; shell correction; 
and spontaneous fission. 


17177 (LPN—S2-06) Time characteristics for the spinodal 
decomposition in nuclear matter. Idier, D.; Farine, M.; Benhas- 
sine, B.; Remaud, B.; Sebille, F. Nantes Univ., 44 (France). 1992. 
16p. Order Number DE94623906. Source: OST; NTIS (US Sales 
Only); INIS. 

Dynamics of the fluctuation growth are studied. Time characteris- 
tics are key quantities to determine the conditions under which 
spinodal decomposition could be observed. Dynamical instabilities 
arising from fluctuations in spinodal zone for nuclear matter are 
studied using Skyrme type interactions within a pseudo-particle 
model. Typical times for cluster formation are extracted. The nu- 
merical treatment is based on the Viasov phase space transport 
equation. (K.A.) 11 refs.; 7 figs. 


17178 (LPN-93-02) Time scales for spinodal decomposi- 
tion in nuclear matter with pseudo-particle model. Idier, D.; 
Benhassine, B.; Farine, M.; Remaud, B.; Sebille, F. Nantes Univ., 
44 (France). 1993. 19p. Order Number DE94623907. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to Physical Review, C (US). 

Dynamical instabilities arising from fluctuations in the spinodal 
zone for nuclear matter are studied using a large variety of zero 
range interactions in the frame of a pseudo-particle model. Scale 
times for spinodal decomposition are extracted and a possible link 
with decomposition in real heavy-ion collisions is discussed. (au- 
thor) 12 refs.; 6 figs.; 1 tab. 


17179 (LPN—93-03) Nuclear matter with pseudo-particle 
model: static bulk and surface properties. Idier, D.; Benhassine, 
B.; Farine, M.; Remaud, B.; Sebille, F. Nantes Univ., 44 (France). 
1993. 27p. Order Number DE94623908. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Direct calculations of cold and hot nuclear matter (bulk and 
surface properties) are carried out within the frame of a pseudo- 
particle model using a Gaussian decomposition of the distribution 
function. Comparisons with Hartree-Fock calculations, for a large 
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class of effective interactions, show that such a model Is reliable to 
reproduce accurately the equation of state of nuclear matter for 
large ranges of densities and temperatures. The number of Gauss- 
ian per nucleon and the Gaussian widths are critical parameters in 
that semi-classical model. (author) 13 refs.; 9 figs.; 2 tabs. 


17180 (SINS-2124/A, pp. 23-30) Clustering phenomena in 
(alpha, HI) reactions on '*C. Glowacka, L. (Soltan Inst. for Nu- 
clear Studies, Otwock-Swierk (Poland)); Turkiewicz, J.; Goryunov, 
O.Yu.; Mokhnach, A.V.; Ponkratenko, O.A.;  Rudchik, A.T.; 
Chernievsky, V.K.; Shvedov, A.A.; Koshchy, E.I.; Mashkarov, Yu.G. 
Soltan Inst. for Nuclear Studies, Otwock-Swierk (Poland). Nov 
1991. (CONF-9108244—: 22. Masurian Lakes summer school on 
nuclear physics, Piaski (Poland), 26 Aug - 5 sep 1991). In Selected 
topics in nuclear- and astro-physics: Proceedings of the 22nd Ma- 
surian Lakes summer school on nuclear physics, held in Piaski, 
Poland, August 26 - September 5, 1991. Seminars. 120p. Order 
Number DE94621336. Source: OSTI; NTIS (US Sales Only); INIS. 

The '2C(a, ®Li)'9B, 12C(a, 7Li)°B and 1C(a, 7Be)®Be reactions 
at 90 MeV have been applied to investigate the cluster structure of 
the 'C nucleus. The measured angular distributions have been 
analysed using the finite range DWBA formalism including both di- 
rect (pick-up) and exchange (heavy particle pick-up) processes. 
Absolute cross sections are satisfactorily reproduced with the clus- 
ter spectroscopic amplitudes calculated in the framework of the 
shell model. 4 figs., 1 tab., 8 refs. (author). 


17181 (SINS-2124/A, pp. 31-35) The algebraic generator 
coordinate method as a way to collective dynamics. An appli- 
cation to the interacting boson model. Bogusz, A. (Uniwersytet 
Marii Curie-Skiodowskiej, Lublin (Poland). Inst. Fizyki); Gozdz, A. 
Soltan Inst. for Nuclear Studies, Otwock-Swierk (Poland). Nov 
1991. Grant 2.1.1.P/04/399. (CONF-9108244—: 22. Masurian Lakes 
summer school on nuclear physics, Piaski (Poland), 26 Aug - 5 
sep 1991). in Selected topics in nuciear- and astro-physics: Pro- 
ceedings of the 22nd Masurian Lakes summer school on nuclear 
physics, held in Piaski, Poland, August 26 - September 5, 1991. 
Seminars. 120p. Order Number DE94621336. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The idea of the algebraic generator coordinate method approach 
and its application to the temperature dependent interacting boson 
model has been outlined. 2 figs., 4 refs. (author). 


17182 (SINS—2124/A, pp. 36-39) Statistical decay out of the 
super-deformed yrast bands?. Palacz, M. (Soltan Inst. for Nu- 
clear Studies, Otwock-Swierk (Poland)); Sujkowski, Z. Soltan Inst. 
for Nuclear Studies, Otwock-Swierk (Poland). Nov 1991. (CONF- 
9108244—: 22. Masurian Lakes summer school on nuclear physics, 
Piaski (Poland), 26 Aug - 5 sep 1991). In Selected topics in 
nuclear- and astro-physics: Proceedings of the 22nd Masurian 
Lakes summer school on nuclear physics, held in Piaski, Poland, 
August 26 - September 5, 1991. Seminars. 120p. Order Number 
DE94621336. Source: OSTI; NTIS (US Sales Only); INIS. 

The experimental data on super-deformed yrast bands in '2Ce, 
182Dy, '8*Hg are used to calculate the parameters of transmission 
coefficient through the potential energy barrier between states of 
two deformations. It is found that the simplest form of transmission 
coefficient, together with the standard expressions for transition 
strengths, allow to reproduce the experimental intensity of super- 
deformed bands reasonably well. 2 figs., 8 refs. (author). 


17183 (SINS—2140/8) Coupling of collective and single- 
particle degrees of freedom in atomic nuclei (commentary to 
thesis qualifying for assistant-professorship). Chlebowska, D. 
Soltan Inst. for Nuclear Studies, Otwock-Swierk (Poland). Nov 
1992. 50p. (in Polish). Order Number DE94621663. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The analysis of the spectroscopic properties of the spherical and 
transitional nuclei is performed from the point of view of the rela- 
tion between the single-particle and collective degrees of freedom 
on the ground of the core-particle coupling model with the total 
angular momentum conserved and without any unphysical parame- 
ters (such as the attenuation parameter). A new definition of the 
rotational alignment is given. The staggering effect is interpreted as 
a manifestation of the vibrational structure. The rotational depen- 
dence of the energy gap parameter is shown to have an influence 
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on the energy spectra of the transitional nuclei. The nuclei with A 
130 are shown to have a tendency to be rather rigid. The vibra- 
tional and rotational structures, and the magnitude of the 
rotation-particle coupling in the considered nuclei are determined. 
18 figs., 9 tabs., 66 refs. (author). 


6632 Radioactivity and Electromagnetic Transi- 
tions (Excluding Fission) 


Refer also to citation(s) 17316, 17327 


17184 (AEEW-R-2664) UK Chemical Nuclear Data Commit- 
tee progress report: data studies during 1990. Nichols, A.L. 
(ed.). AEA Reactor Services, Winfrith (United Kingdom). Feb 1991. 
17p. (INDC(UK)—-047LN; NEANDC(E)—245L.). Order Number 
DE94619986. Source: OSTI; NTIS (US Sales Only); INIS. 

Basic nuclear data requirements for commercial and industrial 
application are monitored by the UK Chemical Nuclear Data Com- 
mittee (UKCNDC), including half-lives, decay data and fission 
yields. Summary reports of the work undertaken within this techni- 
cal area are included in this document for information. (author). 


17185 (ANV/EP/CP-—81426) The fitting of radioactive decay 
data by covariance methods. Smith, D.L. (Argonne National Lab.., 
IL (United States)); Osadebe, F.A.N. Argonne National Lab., IL 
(United States). [1994]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
940507—1: International conference on nuclear data for science 
and technology, Gatlinburg, TN (United States), 9-13 May 1994). 
Order Number DE94009676. Source: OSTI; NTIS; INIS; GPO Dep. 

The fitting of radioactive decay data is examined when radiations 
from two or more processes are indistinguishable. The model is a 
nonlinear sum of exponentials which cannot be linearized by trans- 
formations. Simple and generalized least-squares procedures 
utilizing covariance matrices are applied. The validity of the mid- 
point approximation is demonstrated. Guidelines for acquiring 
adequate radioactive decay data are suggested. The relevance to 
activation cross section determination is discussed. 


17186 § (CRN-93-09) Beta decay of *'*2Na and °'Mg: Study 
of the N = 20 shell closure. Klotz, G. (Strasbourg-1 Univ., 67 
(France). Centre de Recherches Nucleaires); Baumann, P.; Bouna- 
jma, M.; Huck, A.; Knipper, A.; Walter, G.; Marguier, G.; 
Richard-Serre, C.; Poves, A.; Retamosa, J. Strasbourg-1 Univ., 67 
(France). Centre de Recherches Nucleaires. 1993. 50p. Order 
Number DE94623920. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Physical Review, C (Nuclear Physics) (US). 

31.32Nja and 5'Mg beta decays were studied at the CERN on-line 
mass separator ISOLDE by gamma, gamma-gamma and neutron- 
gamma measurements. In the °'Na decay, the assignment of 
previously reported -y transitions and the observation of a new level 
at 3760 keV lead to a revised decay scheme. In the °'Mg — °‘Al 
decay, a new decay scheme involves ten 6 branches and three 
states are reported for the first time. New spectroscopic results 
have been obtained in the °*Na 6- decay. A previously non- 
interpreted 1436 keV + ray is now assigned in the 9*Mg scheme. 
(author) 33 refs., 16 figs., 12 tabs. 


17187 (CRN-93-23) Evidence for a new radioactivity and 
consequence for nuclear architecture. Pape, A.; Debeauvais, M. 
Strasbourg-1 Univ., 67 (France). Centre de Recherches Nucleaires. 
1993. 11p. Order Number DE94621691. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Fossil traces (mainly) provide evidence for the symmetrical 
break-up of sulfur and other isomers that could be indicative of pri- 
mordial two-core nuclei. The dwarf halos are discussed, and a 
possible explanation for them is given. (K.A.) 15 refs., 1 tab. 


17188 (ITF-93-32) O-O-Transitions in nonspherical de- 
formed nuclei under inelastic electron scattering. Babich, L.M.; 
Tartakove’kij, V.K. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Teo- 
reticheskoj Fiziki. 1993. 7p. (In Ukrainian). Order Number 
DE94623925. Source: OSTI; NTIS (US Sales Only); INIS. 

The collective model with longitudinal nuclei oscillations is ap- 
plied to calculate the electro perturbation formfactor of nuclei 
Si?®0* state with energy about 5 MeV. As to the formfactor value it 





can be sequenced with the experimental one for 0+ —0* transi- 
tions only in modified Davydov-Chaban model. (author). 11 refs. 


17189 (ITP-93-53) The connection between cluster and 
collective quadrupole channels in ” Ne and E 2-transition 
probabilities between the bound and continuous spectrum 
states. Bystrenko, A.V.; Okhrimenko, |.P. AN Ukrainskoj SSR, Kiev 
(Ukraine). Inst. Teoreticheskoj Fiziki. 1993. 19p. Order Number 
DE94622900. Source: OSTI; NTIS (US Sales Only); INIS. 

The E 2-transition probabilities between the discrete and continu- 
ous spectrum states in ®° Ne are investigated using the 
two-channel version (making allowance for the connection between 
cluster and quadrupole channels) of the consistent microscopic ap- 
proach,an algebraic version of the resonating-group method. The 
correctness of the approximation of the continuous spectrum by the 
discrete states, which is usual in collective models, the quadrupole 
sum rule and the giant quadrupole resonance phenomenon are 
considered. (author). 2 tab., 12 figs. 


17190 (JINR-E—4-93-365) Muon capture by '°-'' B nuclei: 
sensibility to the nuclear model choice. Kuz'min, V.A.; Ovchin- 
nikova, A.A.; Tetereva, T.V. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Theoretical Physics. 1993. 16p. Order 
Number DE94622889. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Yadernaya Fizika. 

The partial rates for the capture of muons from certain hyperfine 
splitting levels of 1°: B mesic atoms are calculated for several 
variants of the nuclear shell model. The uncertainty caused by the 
choice of a model for describing the nuclear wave functions is 
analysed. It is shown that this uncertainty is minimal if the nuclear 
wave functions of the initial and final states contain manifest lead- 
ing components. In this case the ratio At/A~ does not practically 
change, when transition from one nuclear model to another occurs, 
and is very sensitive to the value of the induced pseudoscalar in- 
teraction constant gp simultaneously. Therefore it is possible to 
extract the gp value with sufficient accuracy from this ratio mea- 
sured in the reactions u~ + '° B(8g.s.*) -> v + 1° Be(22*) and u- 
+ ' B((8/2)g.s.-) -> v + ' Be((1/2),—-). 13 refs.; 3 figs.; 7 tabs. 


17191 (KlYal-93-2) On possibility to search for 26-decay 
of 8 Gd with GSO scintillators. Burachas, S.F.; Danevich, F.A.; 
Zdesenko, Yu.G.; Ryzhikov, V.D.; Tretyak, V.I. AN Ukrainskoj SSR, 
Kiev (Ukraine). Inst. Yadernykh Issledovanij. 1993. 11p. (In Rus- 
sian). Order Number DE94622890. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The low background measurements of GSO (Tb) and GSO (Oe) 
scintillators were carried out. Bounds of contents of #° K, © Co,9 
Sr,187 Cs,147 Sm,226 Ra, 232 Th,235 U.238 U were determined for 
these crystals. For the first time were obtained half-life limits for 
26-processes in 160 Gd for transitions to a ground and first excited 
state of © Dy, in particular for 0*—+O*:T, ,2(2v24)>1,3-10"7 y 
(CL=99%), Ty ;2(0v28)>2,2-10"® y (CL=68%), T;;2(0vM 28)>2,7- 
10'” y (CL=99%). Possibilities to increase the sensitivity of experi- 
ments for T,/2(0v28) up to 10% y were discussed. (author). 16 
refs., 2 tab., 5 figs. 


17192 (SINS—2124/A, pp. 55-60) Second forbidden unique 
6* decay and cosmic ray half-life of Mn. Wolanska, A. (War- 
saw Univ. (Poland). Inst. Fizyki Doswiadezainej); Batsch, T.; Janas, 
Z.; Kurcewicz, W.; Seweryniak, D.; Szweryn, B. Soltan Inst. for 
Nuclear Studies, Otwock-Swierk (Poland). Nov 1991. (CONF- 
9108244-: 22. Masurian Lakes summer school on nuclear physics, 
Piaski (Poland), 26 Aug - 5 sep 1991). in Selected topics in 
nuclear- and astro-physics: Proceedings of the 22nd Masurian 
Lakes summer school on nuclear physics, held in Piaski, Poland, 
August 26 - September 5, 1991. Seminars. 120p. Order Number 
DE94621336. Source: OSTI; NTIS (US Sales Only); INIS. 

The second forbidden unique 6* decay of 54Mn has been inves- 
tigated. An upper limit of 1.4 x 10-7 for the8* branching ratio was 
achieved. This corresponds to the lower limit of 6.1 x 10° years for 
the partial half-life and value of 12.8 for the lower limit of logft of 
this second forbidden unique transition. 3 figs., 6 refs. (author). 


17193 (SINS—2124/A, pp. 96-100) Internal conversion in 
highly stripped Kr ions. Copnell, J. (Manchester Univ. (United 
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Kingdom). Dept. of Physics); Phillips, W.R.; Barnett, A.R.; Rehm, 
K.E.; Ahmad, |.; Glagola, B.G.; Kutscherra, W.; Pardo, R.C.; Schif- 
fer, J.P. Soltan Inst. for Nuclear Studies, Otwock-Swierk (Poland). 
Nov 1991. (CONF-9108244—: 22. Masurian Lakes summer school 
on nuclear physics, Piaski (Poland), 26 Aug - 5 sep 1991). In Se- 
lected topics in nuclear- and astro-physics: Proceedings of the 
22nd Masurian Lakes summer school on nuclear physics, held in 
Piaski, Poland, August 26 - September 5, 1991. Seminars. 120p. 
Order Number DE94621336. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The L-conversion coefficients of the 9.4 keV transition between 
the first excited state of J* = 7/2+ and the 9/2+ ground state of 
83Kr have been measured in ions of ionicity q from 28 to 33. These 
coefficients are sensitive to changes in L-shell wave functions as 
electrons are successively removed. Preliminary results are a, (q) 
= 14.7(10), 14.8(10), 14.1(8), 14.7(10), 15.1(22) and 19.4(80) for 
q=28, 29, 30, 31,32 and 33 respectively. 2 figs., 1 tab., 4 refs. (au- 
thor). 


17194 (UCRL-JC—115361) Observation of enhanced nu- 
clear stability near the 162 neutron shell. Lougheed, R.W. 
(Lawrence Livermore National Lab., CA (United States)); Moody, 
K.J.; Wild, J.F.; Hulet, E.K.; McQuaid, J.H.; Lazarev, Yu.A.; 
Lobanov, Yu.V.; Oganessian, Yu.Ts.; Utyonkov, V.K.; Abdullin, 
F.Sh.; Buklanov, G.V.; Gikal, B.N.; lliev, S.; MezentsLawrence Liv- 
ermore National Lab., CA (United States). 22 Sep 1993. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-930905-24: Actinides ‘93, 
Santa Fe, NM (United States), 19-24 Sep 1993). Order Number 
DE94009292. Source: OSTI; NTIS; INIS; GPO Dep. 

in bombardments of *48Cm with @Ne the authors discovered two 
new isotopes, ©5106 and 26106, by establishing genetic links be- 
tween a decays of the 106 nuclides and SF or a decays of the 
daughter (grand-daughter) nuclides. For 76106 they measured 
E,=8.62+0.06 MeV followed by the SF decay of 72104 for which 
they measured a half-life value of 1.2*'-°_»s5 s. For 7106 they 
measured E,.=8.82+0.06 MeV. They estimated a half-lives of 10- 
30 s for 266106 and 2-30 s for ©5106 with SF branches of ~50% 
or less. The decay properties of 7©°106 indicate a large enhance- 
ment in the SF stability of this N=160 nuclide and confirm the 
existence of the predicted neutron-deformed shell N=162. 


17195 (VAEC-A-022) Test of nonexponential deviations 
from decay curve of 52V using continuous kinetic function 
method. Tran Dai Nghiep (inst. of Nuclear Science and Technol- 
ogy, Hanoi (Viet Nam)); Vu Hoang Lam; Vo Tuong Hanh; Do 
Nguyet Minh; Nguyen Ngoc Son. Viet Nam National Atomic Energy 
Commission, Ha Noi (Viet Nam). 15 Dec 1993. 14p. Order Number 
DE94619988. Source: OSTI; NTIS (US Sales Only); INIS. 

Preprint. 

The present work is aimed at a formulation of an experimental 
approach to search the proposed description of an attempt to test 
them in case of 5*V. Some theoretical description of decay pro- 
cesses are formulated in clarified forms. The continuous kinetic 
function (CKF) method is used for analysis of experimental data 
and CKF for purely exponential case is considered as a standard 
for comparison between theoretical and experimental data. The de- 
gree of agreement is defined by the factor of goodness. Typical 
deviations of oscillation behavior of 5*V decay were observed in a 
wide range of time. The proposed deviation related to interaction 
between decay products and environment is research. A complex 
type of decay is discussed. (author). 10 refs, 2 tabs, 5 figs. 
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17196 (CRN-93-22, pp. 365-396) Microscopic description 
of absorption near the Coulomb barrier. Bilwes, B. (Strasbourg- 
1 Univ., 67 (France). Centre de Recherches Nucleaires). 
Strasbourg-1 Univ., 67 (France). Centre de Recherches Nucleaires. 
1993. (CONF-9305336-: Workshop on open problems in heavy ion 
reaction dynamics at VIVITRON energies, Strasbourg (France), 5-7 
May 1993). In Proceedings of the Workshop on open problems in 
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heavy ion reaction dynamics at VIVITRON energies. 697p. Order 
Number DE94621184. Source: OSTI; NTIS (US Sales Only); INIS. 

In the framework of the mean-field model, a phenomenological 
and a microscopic description of heavy ion collisions is given. Ap- 
plications for spherical and for deformed nuclei are presented. 
Simultaneous description of elastic scattering and near-barrier fu- 
sion is given. The document consists of transparencies presented 
at the workshop, text is missing. (K.A.) 30 figs. 


17197 (CRN-93-22, pp. 427-445) Diabatic approach to 
dissipative dynamics. Noerenberg, W. (Gesellschaft fuer Schweri- 
onenforschung mbH, Darmstadt (Germany)). Strasbourg-1 Univ., 
67 (France). Centre de Recherches Nucleaires. 1993. (CONF- 
9305336—-: Workshop on open problems in heavy ion reaction 
dynamics at VIVITRON energies, Strasbourg (France), 5-7 May 
1993). In Proceedings of the Workshop on open problems in heavy 
ion reaction dynamics at VIVITRON energies. 697p. Order Num- 
ber DE94621184. Source: OSTI; NTIS (US Sales Only); INIS. 

The elastoplasticity of nuclei is described in the diabatic ap- 
proach. By time averaging the collective quantities in the time 
dependent shell model, a non-Markovian transport theory is de- 
rived. Experimental results from heavy ion reactions are presented 
to support the result. The document consists of transparencies pre- 
sented at the workshop, text is missing. (K.A.) 6 refs., 14 figs. 


17198 (CRN-93-22, pp. 447-461) Structure effects on the 
mechanism of damping collisions. Rudolf, G. (Strasbourg-1 
Univ., 67 (France). Centre de Recherches Nucleaires). Strasbourg- 
1 Univ., 67 (France). Centre de Recherches Nucleaires. 1993. 
(CONF-9305336-: Workshop on open problems in heavy ion reac- 
tion dynamics at VIVITRON energies, Strasbourg (France), 5-7 
May 1993). In Proceedings of the Workshop on open problems in 
heavy ion reaction dynamics at VIVITRON energies. 697p. Order 
Number DE94621184. Source: OSTI; NTIS (US Sales Only); INIS. 
Complete measurements are performed to show that the liquid 
drop model which does not consider the structure of the nuclei does 
not describe accurately the mechanism of damping collisions, but it 
gives only the first approximation. Mass and change drift measure- 
ments, excitation energy partition measurements in heavy ion 
reactions are discussed. The document consists of transparencies 
presented at the workshop, text is missing. (K.A.) 19 figs., 1 tab. 


17199 (CRN-93-22, pp. 463-486) Statistical direct multistep 
reactions and dissipative processes. Lenske, H. (Muenchen 
Univ. (Germany)). Strasbourg-1 Univ., 67 (France). Centre de 
Recherches Nucleaires. 1993. (CONF-9305336—-: Workshop on 
open problems in heavy ion reaction dynamics at VIVITRON ener- 
gies, Strasbourg (France), 5-7 May 1993). In Proceedings of the 
Workshop on open problems in heavy ion reaction dynamics at 
VIVITRON energies. 697p. Order Number DE94621184. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Quantum mechanical theory of the dissipative (pre-equilibrium) 
reactions are given on the basis of nuclear many-body theory. The 
importance of collectivity and coherence is stressed. A quantitative 
description of pre-equilibrium spectra of inelastic scattering, trans- 
fer reactions and charge exchanges are given. Experimental 
results on heavy ion reactions are presented. The document con- 
sists of transparencies presented at the workshop, text is missing. 
(K.A.) 28 figs. 


17200 


(CRN-93-22, pp. 487-523) Langevin description of 
the competition of fission, light particle and +-emission in 


fusion-fission reactions. Froebrich, P. (Hahn-Meitner-institut 
Berlin GmbH (Germany)). Strasbourg-1 Univ., 67 (France). Centre 
de Recherches Nucleaires. 1993. (CONF-9305336-: Workshop on 
open problems in heavy ion reaction dynamics at VIVITRON ener- 
gies, Strasbourg (France), 5-7 May 1993). In Proceedings of the 
Workshop on open problems in heavy ion reaction dynamics at 
VIVITRON energies. 697p. Order Number DE94621184. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Fusion-fission reactions are described by the one- and the multi- 
dimensional Langevin approach, using Monte Carlo method. 
Fusion cross sections, spin distributions, total kinetic energy distri- 
butions at fission fragments are investigated and compared with 
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experimental results. Emitted particle and gamma spectra are pre- 
sented. The document consists of transparencies presented at the 
workshop, text is missing. (K.A.) 33 figs., 1 tab. 


17201 (CRN-93-22, pp. 599-623) Interplay between statisti- 
cal and dynamical features in hot nuclei decay. Nebbia, G. 
(Istituto Nazionale di Fisica Nucleare, Legnaro (Italy)). Strasbourg-1 
Univ., 67 (France). Centre de Recherches Nucleaires. 1993. 
(CONF-9305336—: Workshop on open problems in heavy ion reac- 
tion dynamics at VIVITRON energies, Strasbourg (France), 5-7 
May 1993). In Proceedings of the Workshop on open problems in 
heavy ion reaction dynamics at VIVITRON energies. 697p. Order 
Number DE94621184. Source: OSTI; NTIS (US Sales Only); INIS. 

The decay features of deformed hot nuclei are investigated. Dif- 
ferent models, such as standard ‘cascade’ calculation, adjusted 
yrast line calculation and statistical models are compared. The nu- 
clear level densities and the nuclear temperature are studied. 
Experimental results for heavy ion reactions are presented. The 
document consists of transparencies presented at the workshop, 
text is missing. (K.A.) 28 figs. 


17202 (CRN-93-22, pp. 625-660) Feeding of SD bands in 
superdeformed nuclei: A probe for competition between fis- 
sion and particle evaporation. Vivien, J.P. (Strasbourg-1 Univ., 
67 (France). Centre de Recherches Nucleaires). Strasbourg-1 
Univ., 67 (France). Centre de Recherches Nucleaires. 1993. 
(CONF-9305336—: Workshop on open problems in heavy ion reac- 
tion dynamics at VIVITRON energies, Strasbourg (France), 5-7 
May 1993). In Proceedings of the Workshop on open problems in 
heavy ion reaction dynamics at VIVITRON energies. 697p. Order 
Number DE94621184. Source: OSTI; NTIS (US Sales Only); INIS. 

The population characteristics of the superdeformed (SD) bands 
are studied. The SD feeding characteristics and the entrance chan- 
nel effects in SD population are investigated. A statistical model 
calculation of SD feeding, including nuclear dissipation is pre- 
sented. The document consists of transparencies presented at the 
workshop, text is missing. (K.A.) 26 figs., 2 tabs. 


17203 (DOE/ER/40561-—128) Coulomb reacceleration as a 
clock for nuclear reactions — Il. Bertulani, C.A. (Gesellschaft fuer 
Schwerionenforschung mbH, Darmstadt (Germany)); Bertsch, G.F. 
Washington Univ., Seattle, WA (United States). [1994]. 14p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG06-90ER40561. Order Number DE94007277. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Reacceleration effects in the Coulomb breakup of nuclei are 
modeled with the two-dimensional time-dependent Schroedinger 
equation, extending a previous one-dimensional study. The present 
model better describes the individual contributions of longitudinal 
and transverse forces to the breakup and reacceleration. Reaccel- 
eration effects are found to preserve a strong memory of the 
pre-breakup phase of the reaction, as was concluded with the one- 
dimensional model. 


17204 (DOE/ER/40785-1) Research in theoretical nuclear 
physics: Progress report, November 1, 1992—October 31, 1993. 
Udagawa, T. Texas Univ., Austin, TX (United States). Nov 1993. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG03-93ER40785. Order Number DE94008350. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report describes the accomplishments in basic research in 
nuclear physics carried out by the theoretical nuclear physics group 
in the Department of Physics at the University of Texas at Austin, 
during the period of November 1, 1992 to October 31, 1993. The 
work done covers three separate areas, low-energy nuclear reac- 
tions, intermediate energy physics, and nuclear structure studies. 
Although the subjects are thus spread among different areas, they 
are based on two techniques developed in previous years. These 
techniques are a powerful method for continuum-random-phase- 
approximation (CRPA) calculations of nuclear response and the 
breakup-fusion (BF) approach to incomplete fusion reactions, which 
calculation on a single footing of various incomplete fusion reaction 
cross sections within the framework of direct reaction theories. The 
approach was developed as a part of a more general program for 
establishing an approach to describing all different types of nuclear 





reactions, i.e., complete fusion, incomplete fusion and direct reac- 
tions, in a systematic way based on single theoretical framework. 


17205 (GANIL-P—93-17) Universal properties of ~ and 7 
spectra in nuclear collisions. Gudima, K.K. (Grand Accelerateur 
National d’lons Lourds (GANIL), 14 - Caen (France)); Ploszajezak, 
M.; Toneev, V.D. Grand Accelerateur National d’lons Lourds 
(GANIL), 14 - Caen (France). 1993. 13p. Order Number 
DE94621695. Source: OSTI; NTIS (US Sales Only); INIS. 

The universal properties of the invariant transverse mass spectra 
of produced pions and etas in proton-nucleus and nucleus-nucleus 
collisions at bombarding energies E/A > 1GeV are discussed using 
the Quark Gluon String Model. A unique mechanism of building-up 
the transverse mass of produced mesons is suggested. The exist- 
ing data for the transverse mass distribution of produced particles 
in nuclear collisions at E/A = 1 and 1.5 GeV are well reproduced 
by the model calculations. (author) 12 refs., 3 figs. 


17206 (ITF-93-40) Elastic charge-particie scattering from 
the two-centred target consisted of Coulomb with short- 
ranged and short-ranged potentials. Sitenko, A.G.; Gerasimov, 
O.|.; Khudyntzev, N.N. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. 
Teoreticheskoj Fiziki. 1994. 20p. (In Russian). Order Number 
DE94622911. Source: OSTI; NTIS (US Sales Only); INIS. 

With help of an exactly soluble model for elastic charge-particie 
scattering from the multicentred adiabatic potential, consisted on 
Coulomb plus N short-ranged potentials the parametrization of the 
experimental data’s for p-d scattering in terms of an effective pa- 
rameters which depends on proton-neutron and proton-proton 
scattering lengths,relative effective radiuses, and from the radius of 
deuteron-was done. (author). 27 refs. 


17207 (ITF-93-41) Elastic particle scattering from the two- 
centred short-range potential. Sitenko, A.G.; Gerasimov, O.1. AN 
Ukrainskoj SSR, Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 1994. 
19p. (In Russian). Order Number DE94623926. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The amplitude and phase-function for isotropic contribution on 
elastic particle scattering from the bounded state of the pair of par- 
ticles, within the model of adiabatic two-centred short-ranged 
potential for the doublet and quartet spin-channels (in add option of 
spines for all scattered particles are equal to 1/2) are investigated. 
Within the rigorous model results which was obtained, with help of 
method of an effective range expansion the parametrization of the 
experimental data’s for elastic neutron-deuteron s-wave scattering 
are realized. (author). 26 refs., 2 figs. 


17208 (ITP-93-26E) Parametrization of the anti-pp and pp 
diffraction cone. Lendel, A. AN Ukrainskoj SSR, Kiev (Ukraine). 
Inst. Teoreticheskoj Fiziki. 1993. 8p. Order Number DE94619996. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Within a Regge-pole model, a fairly general parametrisation for 
the elastic scattering amplitude is suggested and fitted to the pp 
and anti-pp scattering date in the domain of 0.03 < | < 0.60 (Ge 
V /c)* and for s.c.m. energy 9 - 1800 Ge V. The relative role of 
non-linear Po meron trajectory and non-exponential residue is 
examined. The resulting parametrization may be used for the de- 
termination of the real part of the scattering amplitude in the 
Coulomb interference region. (author). 13 refs., 3 tabs. 


17209 (ITP-93-50) Coupled-channel approach to the prob- 
lem of scattering on a target with continuum spectrum of 
excitations. Kuzmichev, V.E. AN Ukrainskoj SSR, Kiev (Ukraine). 
inst. Teoreticheskoj Fiziki. 1993. 29p. Order Number DE94622912. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The coupled-channel approach to the problem of scattering of a 
particle on a two-body target with discrete and continuum spectra 
of excitations is proposed. The generalized set of equations is ob- 
tained which contains the interaction potentials determined by 
quadratures from the effective potential of the transition into the 
continuum. An auxiliary equation for the effective potential of the 
transition into the continuum is reduced to the Faddeev-type equa- 
tions. The convergence of the Watson-type and Born series for the 
effective potential of the transition into the continuum is demon- 
strated. A new representation of the break-up amplitude is given in 
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terms of amplitude of the transition into the continuum. The proper- 
ties of the total wave function, effective interaction potential in the 
initial channel and transition 2 — 2 or 3 amplitudes are discussed. 
(author). 22 refs. 


17210 (ITP-93-51) Semi-perturbation scattering theory. 
Kuzmichev, V.E. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Teo- 
reticheskoj Fiziki. 1993. 7p. Order Number DE94622913. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In this note we pay attention to the possibility to construct practi- 
cal scattering theory in which the scattering amplitude in initial 
channel is determined by the direct integration of a simple well 
defined L S equation with an effective potential which can be cal- 
culated by the perturbation method from given many dimensional 
equation with non-compact integral kernel in a pair interaction 
model for many-body system. (author). 7 refs. 


17211 (JINR-E—1-93-405) Measurement of polarization 
transfer and the tensor analyzing power in polarized deuteron 
break-up with deuteron momenta up to 9 GeV/c. Nomofilov, 
A.A. (Joint Inst. for Nuclear Research, Dubna (Russian Federa- 
tion)); Perelygin, V.V.; Peresedov, V.F. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). 1993. 8p. Order Number 
DE94622914. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Physics Letters. B. 

New experimental results for polarization transfer, k, and the 
analyzing power, T29, in '* C(d, p)X at 0° are presented. The mea- 
surements have been performed at the Dubna polarized deuteron 
facility. At high intrinsic momenta of proton in deuteron (k> 300 
MeV/c) the behavior of these observables is in disagreement with 
the impulse approximation predictions based on the realistic N N- 
potentials. The data are compared with calculations of some other 
models predicting the high k behavior of k and Tao. (author). 13 
refs.; 3 figs. 


17212 (KFTI-93-29) Investigation of light nuclei structure 
on the beams of polarized protons and deuterons at KhFTI. 
Slabospitskij, R.P. AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko- 
Tekhnicheskij Inst. 1993. 26p. (In Russian). Order Number 
DE94622915. Source: OSTI; NTIS (US Sales Only); INIS. 

In the frames of light nuclei structure and nuclear reaction mech- 
anism investigations on accelerated polarized ion beams, all 
publications performed in the Kharkov Institute of Physics and 
Technology in this direction are collected and a brief analysis of the 
investigations during 30 years is made. Participation of main scien- 
tists in this research is reflected. Some new prospects of further 
research are pointed out. 


17213 (KlYal-93-20) Relaxation time of nonequilibrium nu- 
clear system. Bogila, E.A.; Kolomiets, V.M.; Sanzhur, A.l. AN 
Ukrainskoj SSR, Kiev (Ukraine). Inst. Yadernykh Issledovanij. 1993. 
8p. (in Russian). Order Number DE94622916. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In the framework of the exciton model an expression for the re- 
laxation time of nonequilibrium nuclear system has been obtained. 
It was demonstrated that one can determine this time by the val- 
ues of transition rates at equilibrium. (author). 9 refs., 2 figs. 


17214 (KlYal-93-27) Energy dependence of transition rates 
in exciton model. Bogila, E.A.; Kolomiets, V.M.; Sanzhur, A.|. AN 
Ukrainskoj SSR, Kiev (Ukraine). Inst. Yadernykh Issledovanij. 1993. 
18p. (In Russian). Order Number DE94622917. Source: OST]; 
NTIS (US Sales Only); INIS. 

Using perturbation theory analytical expressions have been de- 
rived for the intermediate-state transition rates in exciton model. 
Calculations are performed on the single-particle basis of the infinite 
square well potential for the 6-function form of the residual two- 
body interaction. The applicability of obtained formulas is analysed. 
Based on the rates calculated the relaxation time of nonequilibrium 
nuclear system is discussed. (author). 21 refs.,6 figs. 


17215 (SINS—2124/A, pp. 40-44) The astrophysical relevant 
reaction '°F(p, a)'®O at sub-Coulomb energies. Ambacher, S. 
(Stuttgart Univ. (Germany). Inst. fuer Strahlenphysik); Denker, A.; 
Hammer, J.W.; Atzrott, U.; Abele, H.; Neu, R.; Staudt, G.; Herndl, 
H.; Oberhummer, H. Soltan Inst. for Nuclear Studies, Otwock- 
Swierk (Poland). Nov 1991. Contract Ha 962/10. (CONF-9108244—: 
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22. Masurian Lakes summer school on nuclear physics, Piaski 
(Poland), 26 Aug - 5 sep 1991). In Selected topics in nuclear- and 
astro-physics: Proceedings of the 22nd Masurian Lakes summer 
school on nuclear physics, held in Piaski, Poland, August 26 - 
September 5, 1991. Seminars. 120p. Order Number DE94621336. 
Source: OSTI; NTIS (US Sales Only); INIS. 

New results are given for the reaction '9F(p, a)'®O. A DWBA 
analysis for '°F(p, ao)'®O has been carried out using a double 
folding a optical potential. Excitation functions of 1F(p, az3.4)'®O* 
have been measured at 12 angles at energies between Ecm = 175 
keV and 1 MeV. 4 figs., 8 refs. (author). 


17216 (SINS—2139/6) Uniformity measure for power-law 
mass spectrum in nuclear fragmentation. Wislicki, W. Soltan 
Inst. for Nuclear Studies, Otwock-Swierk (Poland). Nov 1992. 21p. 
Order Number DE94621696. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Description is given in terms of the Renyi entropy and the unifor- 
mity for the canonical ensemble, the grand canonical ensemble 
and the power-law probability measures. The study is presented of 
the power-law spectra of cluster masses observed in nuclear inter- 
actions in the vicinity of the liquid-gas transition point. 6 figs., 1 
tab., 15 refs. (author). 
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Refer also to citation(s) 14625, 14659, 14665, 16279, 16280, 
16308, 17007, 17034, 17061, 17132, 17139, 17140, 17150, 17158, 
17160, 17162, 17184, 17194, 17200, 17525 


17217 (ANL/PHY/CP-—82153) Radioactive beam experiments 
using the Fragment Mass Analyzer. Davids, C.N. Argonne Na- 
tional Lab., IL (United States). [1994]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-940261-1: ISAC workshop, Lake Louise (Canada), 17-21 
Feb 1994). Order Number DE94007685. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Fragment Mass Analyzer (FMA) is a recoil mass spectrome- 
ter that has many potential applications in experiments with 
radioactive beams. The FMA can be used for spectroscopic studies 
of nuclei produced in reactions with radioactive beams. The FMA is 
also an ideal tool for studying radiative capture reactions of astro- 
physical interest, using inverse kinematics. The FMA has both 
mass and energy dispersion, which can be used to efficiently sepa- 
rate the reaction recoils from the primary beam. When used with 
radioactive beams, the FMA allows the recoils from radiative cap- 
ture reactions to be detected in a low-background environment. 


17218 (ANL/PHY/CP-—82223) Observation of the one- to six- 
neutron transfer reactions at sub- barrier energies. Jiang, C.L.; 
Rehm, K.E.; Gehring, J.; Glagola, B.; Kutschera, W.; Rhein, M.; 
Wuosmaa, A.H. Argonne National Lab., IL (United States). [1994]. 
13p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-940509-1: Conference on 
nucleus-nucleus collisions, Catania (Italy), 30 May - 4 jun 1994). 
Order Number DE94009681. Source: OSTI; NTIS; INIS; GPO Dep. 

An unambiguous determination of the cross sections for the one- 
to six neutron transfer reactions has been made in the system 5®Ni 
+ '°Mo. The cross sections for multi-neutron transfer processes 
show an exponential falloff in agreement with recent theoretical cal- 
culations. Upper limits for the absolute yields to the ground states 
have been extracted which are smaller by a factor of ten as com- 
pared to theoretical predictions. 


17219 


(ANL/PHY/CP-—82231) Fission dynamics studied by 
neutron and GDR gamma emission. Back, B.B. (Argonne Na- 
tional Lab., IL (United States)); Hofman, D.J.; Paul, P. Argonne 
Nationa! Lab., IL (United States). [1994]. 8p. Sponsored by US- 


DOE, Washington, DC (United States);National Science 
Foundation, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. (CONF-940169—1: 10. winter workshop on nuclear 
dynamics, Snowbird, UT (United States), 15-21 Jan 1994). Order 
Number DE94008465. Source: OSTI; NTIS; INIS; GPO Dep. 

The authors analyze recent data on the multiplicity of pre- 
scission --rays and neutrons to study the time-scale for fission of 
hot nuclei formed in heavy ion reactions. At the highest excitation 
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energies measured, the data are well accounted for by the full one- 
body dissipation mechanism, but at lower excitation energies the 
dissipation appears to be absent. A disparity in the excitation en- 
ergy dependence of the dissipation seen in neutron and y-ray 
experiments is observed. 


17220 (ANL/PHY/CP-82232) The ATLAS Positron Experi- 
ment — APEX. Ahmad, |. (Argonne National Lab., IL (United 
States). Physics Div.); Back, B.B.; Betts, R.R.; Dunford, R.; 
Kutschera, W.; Rhein, M.D.; Schiffer, J.P.; Wilt, P.; Wuosmaa, A.; 
Austin, S.M.; Kashy, E.; Winfield, J.S.; Yurkon, J.E.; Bazin, D.; 
Calaprice, F.P.;Argonne National Lab., iL (United States). Physics 
Div. [1994]. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-940169-3: 10. 
winter workshop on nuclear dynamics, Snowbird, UT (United 
States), 15-21 Jan 1994). Order Number DE94008466. Source: 
OSTI; NTIS; INIS; GPO Dep. 

APEX — the ATLAS Positron Experiment — is designed to mea- 
sure electrons and positrons emitted in heavy-ion collisions. Its 
scientific goal is to gain insight into the puzzling positron-line phe- 
nomena observed at the GSI Darmstadt. It is in operation at the 
ATLAS accelerator at Argonne National Lab. The assembly of the 
apparatus is finished and beginning 1993 the first positrons pro- 
duced in heavy-ion collisions were observed. The first full scale 
experiment was carried out in December 1993, and the data are 
currently being analyzed. In this paper, the principles of operation 
are explained and a status report on the experiment is given. 


17221 (BNL-52401) Topical report on a preconceptual de- 
sign for the Spallation-Induced Lithium Conversion (SILC) 
target for the accelerator production of tritium (APT). Van 
Tuyle, G.J.; Cokinos, D.M.; Czajkowski, C.; Franz, E.M.; Kroeger, 
P.; Todosow, M.; Youngblood, R.; Zucker, M. Brookhaven National 
Lab., Upton, NY (United States). 30 Sep 1993. 283p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. Order Number DE94008932. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The preconceptual design of the APT Li-Al target system, also 
referred to as the Spallation-induced Lithium Conversion (SILC), 
target system, is summarized in this report. The system has been 
designed to produce a “3/8 Goal” quantity of tritium using the 200- 
mA, 1.0 GeV proton beam emerging from the LANL-designed 
LINAC. The SILC target system consists of a beam expander, a 
heavy-water-cooled lead spallation neutron source assembly sur- 
rounded by light-water-cooled Li-Al blankets, a target window, heat 
removal systems, and related safety systems. The preconceptual 
design of each of these major components is described. Descrip- 
tions are also provided for the target fabrication, tritium extraction, 
and waste-steam processes. Performance characteristics are pre- 
sented and discussed. 


17222 (CNIC—00707) Fission product yields of 75U and 
238 induced by monoenergetic neutrons. Zheng Chunkai (Bei- 
jing Univ., BJ (China). Dept. of Technical Physics); Wang Houji. 
China Nuclear Information Centre, Beijing, BJ (China). Jan 1993. 
10p. (In Chinese). (PU-—0005.). Order Number DE94621766. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Using 5-Gauss semi-empirical formula for fragment mass distribu- 
tion, the pre-neutron fragment yields of 5U and 298U induced by 
monoenergetic neutrons are calculated. The yields of neutron emit- 
ted from fragments are obtained by fitting with seven points and 
linear interpolation formula. Then, the pre-neutron fragment yield is 
converted to post-neutron product yield with the method i given by 
Terrell. The variation of product yield of 49°°Zr, s53'“*Ce and 
6o'4”Nd are calculated and compared with experimental results. 


17223 (CONF-930999-9) String-parton model description 
of relativistic heavy-ion collisions. Umar, A.S. (Vanderbilt Univ., 
Nashville, TN (United States). Dept. of Physics and Astronomy); 
Dean, DwJ.; Strayer, M.R. Martin Marietta Energy Systems, Inc., 
Oak Ridge, TN (United States); Vanderbilt Univ., Nashville, TN 
(United States). Dept. of Physics and Astronomy. [1993]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400 ; FG05-87ER40376. From NATO Aa- 
vanced Study Institute on hot and dense nuclear matter; Bodrum 





(Turkey); 26 Sep - 9 oct 1993. Order Number DE94009164. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Various models have been developed to address the ordinary 
hadronic physics that occurs in relativistic heavy-ion collisions. 
These include string-based fragmentation models such as the 
LUND model, and its extensions in FRITIOF, which assume that 
excited hadrons behave as a chain of color dipoles that move like 
one-dimensional relativistic strings. Interactions are introduced via 
multiple small momentum exchanges between the color dipoles of 
two overlapping strings. Other nondynamical models are the dual- 
parton model, in which the strings are formed by soft gluon 
exchange between the valence partons of the colliding hadrons. 
The quark-giluon string model, also based on the dual parton 
model, has been developed to study soft parton collisions, and in- 
cludes rescattering. The strings in the above models are in fact 
one-dimensional constructions in momentum space, and string evo- 
lution is carried out in this space. We have developed a real-time 
dynamical model for studying the inclusive properties of hadronic 
collisions in three-dimensions. The model is based on the Nambu- 
Goto string description of hadrons supplemented by extensions to 
incorporate the basic features of the parton model, together with a 
hadronization mechanism. The advantage of having a fully dynami- 
cal model is the possibility to explore the detailed time evolution of 
the hadronic matter. Furthermore, since the model is fully three di- 
mensional, all of the transverse degrees of freedom are available 
to the evolving system. The model has been successfully applied 
to the study of high-energy e*e~, pp, wp, and pA collisions. These 
calculations have been used to fix all of the parameters present in 
the model. For all of the calculations presented here, the model 
parameters have been held fixed at their predetermined values. 


17224 (CRN-93-22) Proceedings of the Workshop on open 
problems in heavy ion reaction dynamics at VIVITRON ener- 
gies. Beck, F.A. Strasbourg-1 Univ., 67 (France). Centre de 
Recherches Nucleaires. 1993. 697p. (CONF-9305336-: Workshop 
on open problems in heavy ion reaction dynamics at VIVITRON 
energies, Strasbourg (France), 5-7 May 1993). Order Number 
DE94621184. Source: OSTI; NTIS (US Sales Only); INIS. 

Some problems of heavy ion reaction dynamics at the VIVITRON 
tandem accelerator and the experimental facilities are discussed at 
the meeting. Topics include light dinuclear systems, collision dy- 
namics at low energies, fission evaporation and fusion of heavy 
nuclei and others. Most documents consist of transparencies pre- 
sented at the workshop, texts of papers are missing. All items are 
indexed and abstracted for the INIS database. (K.A.). 


17225 
particle array. Watson, D.L. (York Univ. (United Kingdom)). 
CHARISSA Collaboration. Strasbourg-1 Univ., 67 (France). Centre 
de Recherches Nucleaires. 1993. (CONF-9305336-: Workshop on 
open problems in heavy ion reaction dynamics at VIVITRON ener- 
gies, Strasbourg (France), 5-7 May 1993). In Proceedings of the 
Workshop on open problems in heavy ion reaction dynamics at 
VIVITRON energies. 697p. Order Number DE94621184. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The CHARISSA collaboration carries out experiments on 
breakup reactions to study large-scale clustering in light nuclei. 
Two arrays of detectors (being under development) are described: 
a set of Hybrid Gas-silicon detectors and an array of 40 hybrid 
gas-silicon Csl detectors. The specifications of the detectors are 
given. The document consists of transparencies presented at the 
workshop, text is missing. (K.A.) 28 figs. 


(CRN-93-22, pp. 53-82) CHARISSA, a UK charged 


17226 (CRN-93-22, pp. 83-101) Binary reactions between 
heavy ions using a kinematical coincidence set-up. Wilpert, M. 
(Hahn-Meitner-Institut Berlin GmbH (Germany)). Strasbourg-1 
Univ., 67 (France). Centre de Recherches Nucleaires. 1993. 
(CONF-9305336—: Workshop on open problems in heavy ion reac- 
tion dynamics at VIVITRON energies, Strasbourg (France), 5-7 
May 1993). In Proceedings of the Workshop on open problems in 
heavy ion reaction dynamics at VIVITRON energies. 697p. Order 
Number DE94621184. Source: OSTI; NTIS (US Sales Only); INIS. 

Binary reactions are investigated in light systems of Cl+Ca and 
in medium heavy systems of Kr+Fe and Se+Fe. The specifications 
of the technical setup and the measured cross sections are given. 
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The document consists of transparencies presented at the work- 
shop, text is missing. (K.A.) 18 figs., 1 tab. 


17227 (CRN-93-22, pp. 139-159) Damped reaction yields in 
light nuclear systems: Fusion-fission, heavy-ion resonances, 
and orbiting. Sanders, S.J. (Kansas State Univ., Manhattan, KS 
(United States)). Strasbourg-1 Univ., 67 (France). Centre de 
Recherches Nucleaires. 1993. (CONF-9305336—-: Workshop on 
open problems in heavy ion reaction dynamics at VIVITRON ener- 
gies, Strasbourg (France), 5-7 May 1993). In Proceedings of the 
Workshop on open problems in heavy ion reaction dynamics at 
VIVITRON energies. 697p. Order Number DE94621184. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The reaction kinetics of light nuclear systems such as ®Si+°8Si; 
26% 24Mg+*4Mg; %°Ar+'*C are discussed. The case of 
heavy ion fusion followed by binary fission and the orbiting di- 
nucleus complexes are studied. The role of heavy-ion resonances 
is also investigated. The document consists of transparencies pre- 
sented at the workshop, text is missing. (K.A.) 22 figs. 


17228 (CRN-93-22, pp. 161-200) Interplay between reaction 
dynamics and nuclear structure in light dinuclear systems. 
Beck, C. (Strasbourg-1 Univ., 67 (France). Centre de Recherches 
Nucleaires). Strasbourg-1 Univ., 67 (France). Centre de 
Recherches Nucleaires. 1993. (CONF-9305336-: Workshop on 
open probiems in heavy ion reaction dynamics at VIVITRON ener- 
gies, Strasbourg (France), 5-7 May 1993). In Proceedings of the 
Workshop on open problems in heavy ion reaction dynamics at 
VIVITRON energies. 697p. Order Number DE94621184. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The asymmetric fission of 4’V is studied: the entrance channel 
dependence, shell effects and the fusion limit are discussed. The 
deformation of 5°Cu is also discussed, based on the °°Ci+*4Mg re- 
action. The document consists of transparencies presented at the 
workshop, text is missing. (K.A.) 40 figs. 


17229 (CRN-93-22, pp. 201-222) Fission decay of very 
light nuclear systems. Szanto de Toledo, A. (Sao Paulo Univ., SP 
(Brazil)). Strasbourg-1 Univ., 67 (France). Centre de Recherches 
Nucleaires. 1993. (CONF-9305336—: Workshop on open problems 
in heavy ion reaction dynamics at VIVITRON energies, Strasbourg 
(France), 5-7 May 1993). In Proceedings of the Workshop on open 
problems in heavy ion reaction dynamics at VIVITRON energies. 
697p. Order Number DE94621184. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Fusion barriers in very light systems are investigated. Evidences 
of fusion-fission processes are given, based on '6-17-18Q,10.11B 
and '°Fe+°Be reactions. Strongly damped binary decays and inde- 
pendence on entrance channels has been found. The document 
consists of transparencies presented at the workshop, text is miss- 
ing. (K.A.) 18 figs. 


17230 (CRN-93-22, pp. 259-277) Quasi-molecular states of 
24Mg excited in the '°O + '2C interaction. Vinciguerra, D. (Cata- 
nia Univ. (Italy)). Strasbourg-1 Univ., 67 (France). Centre de 
Recherches Nucleaires. 1993. (CONF-9305336—: Workshop on 
open problems in heavy ion reaction dynamics at VIVITRON ener- 
gies, Strasbourg (France), 5-7 May 1993). In Proceedings of the 
Workshop on open problems in heavy ion reaction dynamics at 
VIVITRON energies. 697p. Order Number DE94621184. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The 1€0+1*C — 12C+12C+a reaction mechanism is investigated. 
The spin-state of the quasi-molecular excited state of the °*Mg is 
discussed. The case of ciuster transfer in the reaction is studied. 
The document consists of transparencies presented at the work- 
shop, text is missing. (K.A.) 18 figs. 


17231 (CRN-93-22, pp. 279-314) Coherent effects in dissi- 
pative heavy ion binary collisions. Papa, M. (istituto Nazionale 
di Fisica Nucleare, Catania (Italy)). Strasbourg-1 Univ., 67 
(France). Centre de Recherches Nucleaires. 1998. (CONF- 
9305336-: Workshop on open problems in heavy ion reaction 
dynamics at VIVITRON energies, Strasbourg (France), 5-7 May 
1993). In Proceedings of the Workshop on open problems in heavy 
ion reaction dynamics at VIVITRON energies. 697p. Order Num- 
ber DE94621184. Source: OSTI; NTIS (US Sales Only); INIS. 
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Fluctuations in the excitation function in dissipative heavy ion bi- 
nary collisions are analyzed, and coherent effects were found. 
Rotational effects, widths of wave packets and dissipation phenom- 
ena are studied via energy — time analysis. One final channel 
case and large number of final channels case are discussed. For- 
mation of nuclear quasi-molecules is also studied. The document 
consists of transparencies presented at the workshop, text is miss- 
ing. (K.A.) 16 figs. 


17232 (CRN-93-22, pp. 315-364) Reactions near the 
Coulomb barrier. Lilley, JS. (Daresbury Lab. (United Kingdom)). 
Strasbourg-1 Univ., 67 (France). Centre de Recherches Nucleaires. 
1993. (CONF-9305336—: Workshop on open problems in heavy ion 
reaction dynamics at VIVITRON energies, Strasbourg (France), 5-7 
May 1993). In Proceedings of the Workshop on open problems in 
heavy ion reaction dynamics at VIVITRON energies. 697p. Order 
Number DE94621184. Source: OSTI; NTIS (US Sales Only); INIS. 
Heavy ion collisions near the Coulomb barrier are studied. 
Threshold anomalies and coupled-reaction channels are discussed. 
New resulis on 1©O+58.60.62.64nj- 164 208Pb and ©-7Li+2°8Pb reac- 
tions are presented. The energy dependence of the transition 
potentials are given. The document consists of transparencies pre- 
sented at the workshop, text is missing. (K.A.) 44 figs., 3 tabs. 


17233 (CRN-93-22, pp. 397-425) Calculations of near- 
barrier fusion: the Good, the Bad and the Ugly. Rowley, N. 
(Daresbury Lab. (United Kingdom)). Strasbourg-1 Univ., 67 
(France). Centre de Recherches Nucleaires. 1993. (CONF- 
9305336-: Workshop on open problems in heavy ion reaction 
dynamics at VIVITRON energies, Strasbourg (France), 5-7 May 
1993). In Proceedings of the Workshop on open problems in heavy 
ion reaction dynamics at VIVITRON energies. 697p. Order Num- 
ber DE94621184. Source: OSTI; NTIS (US Sales Only); INIS. 

Near barrier fusion is investigated on the basis of new experi- 
mental data of '€O, '44-154Sm, ©Ca and different Ni reactions. 
Experimental barrier distributions are derived. The case of de- 
formed nuclei is discussed. Results on the transfer of neutrons and 
neutron pairs, and spin observables are also presented. The docu- 
ment consists of transparencies presented at the workshop, text is 
missing. (K.A.) 28 figs. 


17234 (CRN-93-22, pp. 525-546) Classical (Langevin) and 
quantum (Schroedinger) approaches to fission dynamics. Car- 
jan, N. (Bordeaux-1 Univ., 33 - Gradignan (France). Centre 
d’Etudes Nucleaires). Strasbourg-1 Univ., 67 (France). Centre de 
Recherches Nucleaires. 1998. (CONF-9305336-: Workshop on 
open problems in heavy ion reaction dynamics at VIVITRON ener- 
gies, Strasbourg (France), 5-7 May 1993). In Proceedings of the 
Workshop on open problems in heavy ion reaction dynamics at 
VIVITRON energies. 697p. Order Number DE94621184. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Hot fission is described on the basis of the Langevin equation. 
Time dependence of the fission rate, pre-scission light particle mul- 
tiplicities and total kinetic energy distribution are calculated. 
Sub-barrier fission is described by the Schroedinger equation. Time 
evolution of the quasi-stationary vibrational states and the energy 
dependence of the transient behavior are studied. The document 


mainly consists of transparencies presented at the workshop, with 
minimal text. (K.A.) 11 figs., 5 tabs. 


17235 


(CRN-93-22, pp. 549-572) Theoretical investigation 
of the neutron emission accompanying to the fission process 


of compound nuclei. Pomorski, K. (Lublin Univ. (Poland)). 
Strasbourg-Munich-Lublin Collaboration. Strasbourg-1 Univ., 67 
(France). Centre de Recherches Nucleaires. 1993. (CONF- 
9305336-: Workshop on open problems in heavy ion reaction 
dynamics at VIVITRON energies, Strasbourg (France), 5-7 May 
1993). In Proceedings of the Workshop on open problems in heavy 
ion reaction dynamics at VIVITRON energies. 697p. Order Num- 
ber DE94621184. Source: OSTI; NTIS (US Sales Only); INIS. 
Light particle evaporation and fission of hot rotating nuclei is 
studied in the framework of transport theory. It is shown that the 
multiplicities of the emitted particles depend strongly on the angular 
momentum of the compound nucleus. The theory of heavy ion col- 
lisions is described within Dissipative Dynamics. Calculations and 
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experimental results are presented for the fusion cross sections. 
(K.A.) 19 figs. 


17236 (CRN-93-22, pp. 573-598) Large y-ray anisotropy 
observed in the Cf spontaneous fission process. Bacelar, J. 
(Rijksuniversiteit Groningen (Netherlands). Kernfysisch Versneller 
inst.). Strasbourg-1 Univ., 67 (France). Centre de Recherches Nu- 
cleaires. 1993. (CONF-9305336-: Workshop on open problems in 
heavy ion reaction dynamics at VIVITRON energies, Strasbourg 
(France), 5-7 May 1993). In Proceedings of the Workshop on open 
problems in heavy ion reaction dynamics at VIVITRON energies. 
697p. Order Number DE94621184. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Experimental investigations of the fission of °5*Cf are presented. 
The gamma-ray strength function and the angular dependence of 
the gamma radiation is studied. The mass dependence of the 
gamma spectrum is also discussed. The document consists of 
transparencies presented at the workshop, text is missing. (K.A.) 
21 figs. 


17237 (CRN—93-22, pp. 661-677) Fusion barrier lowering in- 
duced by ellipsoidal deformations. Royer, G. (Nantes Univ., 44 
(France)). Strasbourg-1 Univ., 67 (France). Centre de Recherches 
Nucleaires. 1993. (CONF-9305336—: Workshop on open problems 
in heavy ion reaction dynamics at VIVITRON energies, Strasbourg 
(France), 5-7 May 1993). In Proceedings of the Workshop on open 
problems in heavy ion reaction dynamics at VIVITRON energies. 
697p. Order Number DE94621184. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The changes in the fusion barrier due to deformation of nuclei is 
studied on the basis of the liquid drop model. A comparison is 
given between theoretical and experimental excitation functions. 
The enhancement of the sub-barrier fusion cross-sections is ex- 
plained by a progressive release of the deformation degree of 
freedom with decreasing kinetic energy of the projectile. The docu- 
ment consists of transparencies presented at the workshop, text is 
missing. (K.A.) 17 figs., 3 tabs. 


17238 (CRN-93-22, pp. 679-684) Heavy ion reaction dy- 
namics at the VIVITRON: Interplay between dynamics and 
structure. Haas, F. (Strasbourg-1 Univ., 67 (France). Centre de 
Recherches Nucleaires). Strasbourg-1 Univ., 67 (France). Centre 
de Recherches Nucleaires. 1993. (CONF-9305336—: Workshop on 
open problems in heavy ion reaction dynamics at VIVITRON ener- 
gies, Strasbourg (France), 5-7 May 1993). In Proceedings of the 
Workshop on open problems in heavy ion reaction dynamics at 
VIVITRON energies. 697p. Order Number DE94621184. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Some aspects of heavy ion reactions and their dynamics are dis- 
cussed, including light dinuclear systems, deformed nuclei, gamma 
decays of cluster states, exotic structures, orbiting. The document 
is a hand-written, difficult to reed summary of conclusions of the 
workshop. (K.A.). 


17239 (CRN-93-22, pp. 685-690) Dynamics at low energies. 
Richert, J. (Strasbourg-1 Univ., 67 (France). Centre de Recherches 
Nucleaires). Strasbourg-1 Univ., 67 (France). Centre de 
Recherches Nucleaires. 1993. (CONF-9305336—: Workshop on 
open problems in heavy ion reaction dynamics at VIVITRON ener- 
gies, Strasbourg (France), 5-7 May 1993). In Proceedings of the 
Workshop on open problems in heavy ion reaction dynamics at 
VIVITRON energies. 697p. Order Number DE94621184. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Some features of heavy ion reactions at low energies are sum- 
marized: near barrier fusion, deformed nuclei, elastic transfer, 
Diabatic Dissipative Dynamics 'statistical’ approaches, and fission. 
The document is a hand-written summary conclusion, emphasizing 
main results of thirteen papers presented at the workshop. (K.A.). 


17240 (CRN-93-31) Entropy production in the Au+Au reac- 
tion between 150 and 800 A MeV. Kuhn, C. (Strasbourg-1 Univ., 
67 (France). Centre de Recherches Nucleaires); Buta, A.; 
Kecskemeti, J.; Alard, J.P.; Fan, Z.G. Strasbourg-1 Univ., 67 
(France). Centre de Recherches Nucleaires. 1993. 43p. Order 
Number DE94621736. Source: OSTI; NTIS (US Sales Only); INIS. 
Submitted to Physical Review, C (Nuclear Physics) (US). 





The entropy per nucleon (S/A) has been extracted for the Au 
(150-800 A MeV)+Au reaction by using the Phase | set-up of the 
47-Facility (FOPI) at GSI, Darmstadt. The entropy has been ob- 
tained from the comparison of various observables characterizing 
the dM/dZ fragment multiplicity distributions, extending up to Z = 
15, with those calculated with the Quantum Statistical Model. It is 
the first time that S/A values are determined by considering the full 
ensemble of charged products detected in the reaction. Consistent 
values of S/A are found from different methods. These entropy val- 
ues are shown to be fairly independent of the volume of the 
‘participant’ region considered. They are somewhat lower than 
those extracted in earlier works but are in good agreement with hy- 
drodynamic calculations and suggest a low viscosity for the hot 
and dense nuclear matter. (author) 67 refs., 12 figs., 1 tab. 


17241 (CRN-93-32) Correction of measured multiplicity 
distributions by the simulated annealing method. Hafidouni, M. 
Strasbourg-1 Univ., 67 (France). Centre de Recherches Nucleaires. 
1993. 8p. Order Number DE94621737. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Simulated annealing is a method used to solve combinatorial 
optimization problems. It is used here for the correction of the ob- 
served multiplicity distribution from S-Pb collisions at 200 GeV/c 
per nucleon. (author) 11 refs., 2 figs. 


17242 (DOE/ER/40150—-257) Momentum transfer depen- 
dence of medium effects in the (e,e’) longitudinal response. 
Theory group reprint series. Frank, M.R. (Hampton Univ., VA 
(United States). Dept. of Physics). Southeastern Universities Re- 
search Association, Inc., Newport News, VA (United States). 
Continuous Electron Beam Accelerator Facility. [1994]. 5p. Spon- 
sored by USDOE, Washington, DC (United States);National 
Science Foundation, Washington, DC (United States). DOE Con- 
tract AC05-84ER40150. (CEBAF-TH—-93-13). Order Number 


DE94010013. Source: OSTI; NTIS; INIS; GPO Dep. 
Recent *Fe(e,e’) data at momentum transfer \q| = 1.14 GeV 


displays behavior which is qualitatively different from that of lower 
momentum transfers. An explanation of this difference is offered 
based on an analysis of the longitudinal response in nuclear mat- 
ter. An ansatz is made for the momentum dependence of the 
nucleon self-energy functions in the nuclear medium which sup- 
presses medium effects for momenta above the nucleon mass 
scale. This suppression is shown to improve the agreement with 
the high momentum transfer region between 0.5 and 1.0 GeV. 


17243 (DOE/ER/40256-8) [Cyclotron based nuclear sci- 
ence]: Progress in research, April 1, 1992—March 31, 1993. 
Texas A and M Univ., College Station, TX (United States). Cy- 
clotron Inst. Jul 1993. 181p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG05-86ER40256. Order Num- 
ber DE94008302. Source: OST!; NTIS; INIS; GPO Dep. 

The period 1 April 1992-31 March 1993 saw the initial runs of 
three new spectrometers, which constitute a major portion of the 
new detection capabilities developed for this facility. These devices 
are the Proton Spectrometer (PSP) (data from which are shown on 
the cover of this document), the Mass Achroniat Recoil Mass 
Spectrometer (MARS), and the Multipole Dipole Multipole (MDM) 
Particle Spectrometer. The ECR-K500 cyclotron combination oper- 
ated 5,849 hours. The beam was on target 39% of this time. 
Studies of nuclear dynamics and nuclear thermodynamics using 
the neutron ball have come to fruition. A critical re-evaluation of the 
available data on the giant monopole resonance indicated that the 
incompressibility is not specified to a range smaller than 200-350 
MeV by those data. New systematic experiments using the MDM 
spectrometer are now underway. The MEGA collaboration obtained 
the first data on the » — ey decay rate and determination of the 
Michel parameter in normal » decay. Experiments appear to con- 
firm the existence of monoenergetic pair peaks even for relatively 
low Zorojectite — Ztarget COMbinations. Studies of the (a,2a) knockout 
reaction indicate that this reaction may prove to be a valuable tool 
for determination of reaction rates of astrophysical interest. Theo- 
retical work reported in this document ranges from nuclear 
structure calculations using the IBM-2 model to calculations of 
kaon production and the in-medium properties of the rho and phi 
mesons. Nuclear dynamics and exotic shapes and fragmentation 
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modes of hot nuclei are also addressed. New measurements of x- 
ray emission from highly ionized ions, of molecular dissociation and 
of surface interactions are reported. The research is presented in 
nearly 50 brief summaries usually including data and references. 


17244 (DOE/ER/40269-15) [Studies in intermediate energy 
nuclear physics]: Technical progress report, [October 1, 1992- 
September 30, 1993]. Peterson, R.J. Colorado Univ., Boulder, CO 
(United States). Nuclear Physics Lab. 1 Oct 1993. 76p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG02- 
86ER40269. Order Number DE94007602. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report summarizes work carried out between October 1, 
1992 and September 30, 1993 at the Nuclear Physics Laboratory 
of the University of Colorado, Boulder. The experimental program 
in intermediate-energy nuclear physics is very broadly based; it in- 
cludes pion-nucleon and pion-nucleus studies at LAMPF and 
TRIUMF, kaon-nucleus scattering at the AGS, and equipment de- 


velopment for experiments at the next generation of accelerator 
facilities. 


17245 (DOE/ER/40561-123) Scalar and vector meson pro- 
duction in (K~,K*) reactions on nuclei. Gobbi, C. (Washington 
Univ., Seattle, WA (United States). Inst. for Nuclear Theory); 
Dover, C.B.; Gal, A. Brookhaven National Lab., Upton, NY (United 
States); Washington Univ., Seattle, WA (United States). Inst. for 
Nuclear Theory. Dec 1993. 34p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG06-90ER40561 
AC02-76CH00016. Order Number DE94007273. Source: 
NTIS; INIS; GPO Dep. 

An analysis of the observed double-strangeness-exchange (K-, 
K*) inclusive cross sections at 1.65 GeV/c on nuclear targets is 
presented. The Kt momentum spectrum displays a low momentum 
peak centered around 600 MeV/c, which we interpret as due to the 
first order K7p — $A, apA and Joa processes, followed by ¢, ao, 


fo — K * K~decays. This hypothesis is shown to be consistent 
with the shape of the K* spectrum, its integrated cross section, 
and the A® dependence observed for the (K~ K*) cross section on 
targets of mass number A. We predict a rapid energy dependence 
for the nuclear (K~, K*) process in the momentum region 1.4-1.8 
GeV/c near the two-body thresholds for producing scalar (apo, fo) 
and vector mesons in K~p collisions. 


’ 


OSTI; 


17246 (DOE/ER/40712-T1) Experimental heavy ion physics 
at high energies: Progress report, September 1992—-November 
1993. Vanderbilt Univ., Nashville, TN (United States). Dept. of 
Physics and Astronomy. [1993]. 57p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG05-92ER40712. 
Order Number DE94009474. Source: OSTI; NTIS; INIS; GPO Dep. 

This report summarizes the research activities of the experimen- 
tal high energy heavy ion physics group at Vanderbilt University 
carried out under Grant No. DE-FG05092ER40712 with the Depart- 
ment of Energy during the period Oct 1, 1992 to Nov 30, 1993. 
This research encompasses four areas of related inquiry in rela- 
tivistic and high energy nuclear reactions. The preparation of the 
PHENIX experiment which has been approved as one of the two 
major experiments at RHIC to start in 1998. The RD10/RD45 Muon 
Identifier experiment which will provide essential input for the de- 
sign of the Muon Endcap arm detector sub-system in PHENIX. The 
E855 Soft Photon Experiment at the AGS designed to clarify the 
status of a possible quark-gluon-plasma signature with presently 
available heavy-ion collisions. The construction Csi Ball detector 
project at Texas A&M which is designed as part of a comprehen- 
sive detector system which will probe the nuclear equation of state 
in the 50 MeV/nucleon domain. 


17247 (FZR-93-23(prepr.)) Transverse momentum de- 
pendence of dileptons from parton matter produced 
in ultrarelativistic heavy-ion collisions. Kaempfer, B. 
(Forschungszentrum Rossendorf e.V. (FZR), Rossendorf bei Dres- 
den (Germany). Inst. fuer Kern- und Hadronenphysik); Pavienko, 
O.P. Forschungszentrum Rossendorf e.V. (FZR), Rossendorf bei 
Dresden (Germany). Oct 1993. 14p. Order Number DE94756211. 
Source: OSTI; NTIS (US Sales Only); INIS. 
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The M, to scaling property of the dilepton spectrum from early 
parton matter in ultrarelativistic heavy collisions is analyzed for 
various mechanisms of initial parton production. If there is no es- 
sentially additional scale in the parton distribution we find even for 
strong off-equilibrium parton matter appproximate scaling, while 
such scales as low-momentum cut-off or parton mass cause strong 
scaling violations. (orig.) 


17248 (GANIL-P—92-01) A stochastic approach to fission. 
Boilley, D. (Grand Accelerateur National d’lons Lourds (GANIL), 14 
- Caen (France)); Suraud, E.; Abe, Yasuhisa; Ayik, S. Grand Accel- 
erateur National d’lons Lourds (GANIL), 14 - Caen (France). 1992. 
10p. Grant DE-FGO5-89ER40530. (CONF-920140—: 30. winter 
meeting on nuclear physics, Bormio (Italy), 27 Jan - 1 feb 1992). 
Order Number DE94621767. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A microscopically derived Langevin equation is applied to ther- 
mally induced nuclear fission. An important memory effect is 
pointed out. A strong friction coefficient, calculated from microscopic 
quantities, tends to decrease the stationary limit of the fission rate 
and to increase the transient time. Fission was described as a dif- 
fusion over a barrier of a collective variable, and a Langevin 
Equation (LE) was used to study the phenomenon. A study of the 
stationary flow over the saddle point with a Fokker-Planck Equation 
(FPE), equivalent to the LE was used to give formula for the sta- 
tionary fission rate (or reaction rate for the chemistry applications). 
More recently, a complete study of the fission process was per- 
formed numerically with both FPE and LE. A long transient time, 
that could allow more pre-scission neutrons to evaporate, was 
pointed out. The derivation of this new LE is recalled, followed by 
the description of the memory dependence and by the effect of a 
large friction coefficient on the fission rate. (author) 6 refs., 3 figs. 


17249 (GANIL-P—93-20) Formation of light particles in 
nucleus-nucleus collisions: Experimental regularities, theoreti- 
cal models, future experiments. Zagrebaev, V. (Chuvashskij 
Gosudarstvennyj Univ., Cheboksary (Russian Federation)); Pe- 
nionzhkevich, Yu. Grand Accelerateur National d’lons Lourds 
(GANIL), 14 Caen (France). 1993. 97p. Order Number 
DE94621738. Source: OSTI; NTIS (US Sales Only); INIS. 

The principal experimental results on the yield of the light 
charged particles in nucleus-nucleus collisions at the low and inter- 
mediate energies are reviewed. Inclusive spectra of light particles 
and their coincidences with the characteristic KX-rays, y-rays, neu- 
trons, projectile-like fragments, other light particles, fission 
fragments, and evaporation residues are analyzed. The main theo- 
retical models used for the description of the light particle formation 
are briefly outlined together with their merits and shortcomings. 
The unsolved probiems of fast light particle formation, in particular, 
and of nucleus-nucleus interaction dynamics, on the whole, are 
discussed with the outlooks of new experiments able to clear up 
some of these problems. (author) 144 refs., 40 figs., 2 tabs. 


17250 (GANIL-P-93-21) Very energetic photons from 
heavy-ion collisions. Matulewicz, T. TAPS Collaboration. Grand 
Accelerateur Nationa! d’lons Lourds (GANIL), 14 - Caen (France). 
1993. 7p. (CONF-9308199-: 23. Mazurian Lakes summer school 
on nuclear physics: Frontier topics in nuclear, astronuclear and as- 
troparticle physics, Piaski (Poland), 18-28 Aug 1993). Order 
Number DE94621739. Source: OSTI; NTIS (US Sales Only); INIS. 

Single photons with energies up to 6 times the beam energy 
have been measured in a heavy-ion reaction for the first time. The 
reaction studied was Kr+Ni at 60 AMeV. In the nucleon-nucleon 
center of mass system the spectra exhibit an exponential shape 
with an inverse slope parameter E>=20 MeV. Bremsstrahlung in in- 
dividual NN collisions is the origin of the highest energy photons, 
as for the lower energy ones. (author) 7 refs., 3 figs. 


17251 (GANIL-P—93-27) Dynamics and instabilities in nu- 
clear fragmentation. Colonna, M. (Istituto Nazionale di Fisica 
Nucleare, Catania (Italy)); Guarnera, A.; Di Toro, M.; Latora, V.; 
Smerzi, A. Grand Accelerateur National d'lons Lourds (GANIL), 14 
- Caen (France). 1993. 9p. (CONF-9309278—: International work- 
shop on dynamical features of nuclei and finite fermi systems, 


Barcelona (Spain), 13-17 Sep 1993). Order Number DE94621740. 
Source: OSTI; NTIS (US Sales Only); INIS. 
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A general procedure to identify instability regions which lead to 
multifragmentation events is presented. The method covers all 
possible sources of dynamical instabilities. Informations on the in- 
stability point, like the time when the nuclear system enters the 
critical region, the most unstable modes and the time constant of 
the exponential growing of the relative variances, are deduced 
without any numerical bias. Important memory effects in the 
fragmentation pattern are revealed. Some hints towards a fully dy- 
namical picture of fragmentation processes are finally suggested. 
(author) 7 refs., 3 figs. 


17252 (GSI-93-64(prepr.)) Relativistic mean-field three-fluid 
model for intermediate-energy heavy-ion collisions: Simula- 
tion of kinetic results. Ivanov, Y.B. (Gesellschaft fuer 
Schwerionenforschung mbH, Darmstadt (Germany)); Russkikh, 
V.N.; Schoenhofen, M.; Cubero, M.; Friman, B.L. Gesellschaft fuer 
Schwerionenforschung mbH, Darmstadt (Germany). Aug 1993. 
38p. Order Number DE94756458. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A three-fluid model with mean o- and w-fields is formulated for 
heavy-ion collisions at incident energies around 1 GeV/u. It is de- 
veloped as a natural extension of a similar two-fluid model 
proposed in a previous paper and is intended to give a better ap- 
proximation to the complete relativistic mean-field kinetic theory. 
The collisional coupling between the fluids is formulated in terms of 
effective hadron-hadron cross-sections in nuclear medium (taking 
into account the Pauli blocking). The relativistic mean-field three- 
fluid model (RMF-3FM) is tested for the case of thermalization for 
counter-streaming nuclear fluids. The comparison with the results 
of the relativistic Landau-Vlasov equation and the similar two-fluid 
model (RMF-2FM) shows that the RMF-3FM reproduces gross 
properties of the equilibration process better than the RMF-2FM. 
(orig.) 


17253 (GSI-93-76(prepr.)) Multifragmentation in peripheral 
nucleus-nucleus collisions. Trautmann, W. (Gesellschaft fuer 
Schwerionenforschung mbH, Darmstadt (Germany)); Adloff, J.C.; 
Begemann-Biaich, M.; Bouissou, P.; Hubele, J. Gesellschaft fuer 
Schwerionenforschung mbH, Darmstadt (Germany). Oct 1993. 30p. 
(CONF-9308199-—: 23. Mazurian Lakes summer school on nuclear 
physics: Frontier topics in nuclear, astronuclear and astroparticle 
physics, Piaski (Poland), 18-28 Aug 1993). Order Number 
DE94756184. Source: OSTI; NTIS (US Sales Only); INIS. 

The complete fragmentation of highly excited nuclear systems 
into fragments of intermediate mass is observed in heavy-ion reac- 
tions at relativistic bombarding energies in the range of several 
hundreds of MeV per nucleon. Similar features are found for periph- 
eral collisions between heavy nuclei and for more central collisions 
between a heavy and a light nucleus. The partition space explored 
in multifragment decays is well described by the statistical multi- 
fragmentation models. The expansion before breakup is confirmed 
by the analysis of the measured fragment energies of ternary 
events in their own rest frame. Collective radial flow is confined to 
rather small values in these peripheral-type reactions. Many con- 
ceptually different models seem to be capable of reproducing the 
charge correlations measured for the multifragment decays. (orig.) 


17254 (GSI-93-78(prepr.)) Fermionic molecular dynamics 
for colliding and decaying nuclei. Feldmeier, H.; Schnack, J. 
Gesellschaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many). Nov 1993. 15p. (CONF-9309351-: International workshop 
on dynamical features of nuclei and finite Fermi systems, Sitges 
(Spain), 13-17 Sep 1993). Order Number DE94756196. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Fermionic Molecular Dynamics models a system of fermions by 
means of a trial many-body state composed of an antisymmetrized 
product of single-particle states which are localized gaussians in 
coordinate and momentum space. The parameters specifying them 
are the analogue to the variables in classical molecular dynamics. 
The time-dependent variational principle yields the equations of 
motion which are solved for collisions of '*C+'*C and deexcitations 
of 12C. The collisions show a great variety of phenomena including 
explosion, sequential fragmentation and multifragmentation. The 
deexcitation for nuclei with E*/A ~ 5MeV is dominated by particle 
evaporation on time scales of the order of 10—2° s or longer. (orig.) 





17255 (GSI-93-79(prepr.)) The astrophysical reactions 
12C(a,7)'*O and 7Be(p,7)®B and Coulomb dissociation experi- 
ments. Bertulani, C.A. Gesellschaft fuer Schwerionenforschung 
mbH, Darmstadt (Germany). Nov 1993. 20p. Order Number 
DE94756232. Source: OSTI; NTIS (US Sales Only); INIS. 

The use of the Coulomb dissociation method to obtain the cross 
sections for the radiative capture reactions '*C(a, +)'®O and 
7Be(p, -)®B is investigated. The contribution of the nuclear interac- 
tion to the breakup is included. Due to the low binding of the proton 
in §B the second reaction is dominated by Coulomb breakup. The 
effects of Coulomb reacceleration of the fragments and of the exci- 
tation of states in the fragments is also studied. Ideal kinematical 
conditions for the experiments are investigated. (orig.) 


17256 (GSI-93-80(prepr.)) Photon-induced processes in ul- 
trarelativistic heavy-ion collisions. Soff, G. (Gesellschaft fuer 
Schwerionenforschung mbH, Darmstadt (Germany)); Vidovic, M.; 
Greiner, M.; Schneider, S.M.; Hilberg, D. Gesellschaft fuer Schwer- 
onenforschung mbH, Darmstadt (Germany). Dec 1993. 12p. Order 
Number DE94756233. Source: OSTI; NTIS (US Sales Only); INIS. 

After a brief introduction we examine the electromagnetic disso- 
ciation of Au nuclei at RHIC energies of Ej, = 100 GeV/u. The 
next section deals with the electromagnetic creation of mesons. in 
particular, we present the rapidity distribution of generated boson 
pairs. Then we turn the discussion to central ultrarelativistic heavy- 
ion collisions. After introducing the general working scheme for the 
evaluation of particle yields we concentrate ou our considerations 
on the Z°-boson production. (orig.) 


17257 (INIS-BR-3287) Nuclear fragmentation with sec- 
ondary decay in the context of conventional percolation model. 
Santiago, A.J. Centro Brasileiro de Pesquisas Fisicas (CBPF), Rio 
de Janeiro, RJ (Brazil). Sep 1989. 101p. (in Portuguese). Order 
Number DE94622931. Source: OSTI; NTIS (US Sales Only); INIS. 

Mass and energy spectra arising from proton-nucleus collisions 
at energies between 80 and 350 GeV were studied, using the con- 


ventional percolation model coupled with secondary decay of the 
clusters. (L.C.J.A.). 


17258 (INIS-BR-3288) Nuclear fission of 1°” Au, "*t Pb and 
209 Bi induced by monochromatic and polarized photons in 
the quasi-deuteron region. Vieira, J.L. Centro Brasileiro de 
Pesquisas Fisicas (CBPF), Rio de Janeiro, RJ (Brazil). Oct 1989. 
98p. (In Portuguese). Order Number DE94622956. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The probability of 18” Au, "t Pb and 2°° Bi nuclei fission induced 
by monoenergetic and polarized photons with 60 and 64 MeV av- 
erage energies is investigated. (L.C.J.A.). 


17259 (INIS-BR-3291) Simulation of heavy ions deep in- 
elastic reactions using Langevin equations. Oliveira, E.C. de. 
Centro Brasileiro de Pesquisas Fisicas (CBPF), Rio de Janeiro, RJ 
(Brazil). Aug 1990. 122p. (in Portuguese). Order Number 
DE94622939. Source: OSTI; NTIS (US Sales Only); INIS. 

The use of a classical path model together with the Langevin 
equations simulation is proposed for interpretation of the deep in- 
elastic reactions statistical aspects. (L.C.J.A.). 


17260 (INIS-mf—14170, pp. 1-10) Mesons from compressed 
hadronic matter. Grosse, E. (GSI, Darmstadt (Germany)). 
Gesellschaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many); Technische Hochschule Darmstadt (Germany). Inst. fuer 
Kernphysik; Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany). 1993. 352p. (CONF-9301141-: 21. international 
workshop: gross properties of nuclei and nuclear excitations, 
Hirschegg (Austria), 18-23 Jan 1993). In Gross properties of nuclei 
and nuclear excitations XXI: Proceedings. Order Number 
DE94758812. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication NEON 20 REACTIONS/particle production; 
GOLD 197 TARGET/golkd 197 reactions; GOLD 197 REACTIONS/ 
particle production; RELATIVISTIC RANGE; ENERGY SPECTRA; 
PROTON SPECTRA; DIFFERENTIAL CROSS SECTIONS; INCLU- 
SIVE INTERACTIONS; PROTONS; KAONS PLUS; PIONS PLUS; 
BRANCHING RATIO; EXPERIMENTAL DATA; EXCITATION 
FUNCTIONS; ENERGY DEPENDENCE; INTEGRAL CROSS SEC- 
TIONS; NUCLEAR MATTER; GEV RANGE 10-100; FLUORINE 19 
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TARGET; SODIUM 23 TARGET; GEV RANGE 100-1000; PIONS 
MINUS 


17261 (INIS-mf-14170, pp. 11-17) Neutral pion production 
in heavy ion collisions at SiS-energies. Sumbera, M. (Kernfy- 
sisch Versneller Inst., Groningen (Netherlands)); Loehner, H.; 
Raschke, A.E.; Venema, L.B.; Wilschut, H.W. TAPS collaboration. 
Gesellschaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many); Technische Hochschule Darmstadt (Germany). Inst. fuer 
Kernphysik; Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany). 1993. 352p. (CONF-9301141—: 21. international 
workshop: gross properties of nuclei and nuclear excitations, 
Hirschegg (Austria), 18-23 Jan 1993). In Gross properties of nuclei 
and nuclear excitations XXI: Proceedings. Order Number 
DE94758812. Source: OSTI; NTIS (US Sales Only); INIS. 

The production of «° mesons has been studied in the reactions 
40Ar + Ca and '97Au + Au at 1.0 GeV/u. While the pion transverse 
momentum spectrum from the reaction Ar + Ca is consistent with a 
simple thermal exponential slope a second component is seen for 
the system Au + Au. Both neutral pions, neutrons and charged par- 
ticles exhibit an anisotropy in the reaction plane azimuth. At 
midrapidity the emission of pions perpendicular to the reaction 
plane increases with their energy. (orig.) 


17262 (INIS-mf-—14170, pp. 18-22) Transition to resonance 
matter observed in relativistic heavy ion reactions. Schubert, A. 
(Geselischaft fuer Schwerionenforschung, Darmstadt (Germany)); 
Simon, R.S. TAPS Collaboration. Geselischaft fuer Schwerionen- 
forschung mbH, Darmstadt (Germany); Technische Hochschule 
Darmstadt (Germany). Inst. fuer Kernphysik; Bundesministerium 
fuer Forschung und Technologie, Bonn (Germany). 1993. 352p. 
(CONF-9301141—: 21. international workshop: gross properties of 
nuclei and nuclear excitations, Hirschegg (Austria), 18-23 Jan 
1993). In Gross properties of nuclei and nuclear excitations XXI: 
Proceedings. Order Number DE94758812. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication NUCLEAR MATTER/n*baryons; GOLD 197 
TARGET/gold 197 reactions; GOLD 197 REACTIONS/particle pro- 
duction; RELATIVISTIC RANGE; DELTA-1232 BARYONS; ETA 
MESONS; KAONS MINUS; KAONS NEUTRAL; KAONS PLUS; PI- 
ONS MINUS; PIONS NEUTRAL; PIONS PLUS; N*BARYONS; 
NUCLEAR TEMPERATURE; TRANSVERSE MOMENTUM; GEV 
RANGE 10-100; EXPERIMENTAL DATA; N-1535 BARYONS; ALU- 
MINIUM 27 TARGET; NEON 20 REACTIONS; GEV RANGE 
01-10; CALCIUM 40 TARGET; ARGON 40 REACTIONS; XENON 
132 REACTIONS; GEV RANGE 100-1000 


17263 (INIS-mf-14170, pp. 23-28) Angular distribution of 
particle emission relative to the reaction plane in BI+PB colli- 
sions at 1 GeV/U. Kugler, A. (Nuclear Physics Inst., Czech 
Academy of Science, Rez (Czech Republic)); Wagner, V.; Pachr, 
M.; Sumbera, M.; Sobolev, Yu.G. TAPS Collaboration, FOPI 
Collaboration. Gesellschaft fuer Schwerionenforschung mbH, 
Darmstadt (Germany); Technische Hochschule Darmstadt (Ger- 
many). Inst. fuer Kernphysik; Bundesministerium fuer Forschung 
und Technologie, Bonn (Germany). 1993. 352p. (CONF-9301141-: 
21. international workshop: gross properties of nuclei and nuclear 
excitations, Hirschegg (Austria), 18-23 Jan 1993). In Gross proper- 
ties of nuclei and nuclear excitations XXI: Proceedings. Order 
Number DE94758812. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication LEAD 208 TARGET/bismuth 209 reactions; 
BISMUTH 209 REACTIONS /inclusive interactions; ANGULAR DIS- 
TRIBUTION; RELATIVISTIC RANGE; GEV RANGE 100-1000; 
NEUTRONS; PROTONS; DEUTERONS; EXPERIMENTAL DATA; 
ANGULAR CORRELATION 


17264 (INIS-mf-14170, pp. 29-35) Kaon production and 
propagation in heavy ion collisions at subthreshold energies. 
Ko, C.M. (Texas A and M Univ., College Station, TX (United 
States). Cyclotron Inst. and Physics Dept.); Fang, X.S.; Zheng, 
Y.M. Geselischaft fuer Schwerionenforschung mbH, Darmstadt 
(Germany); Technische Hochschule Darmstadt (Germany). Inst. 
fuer Kernphysik; Bundesministerium fuer Forschung und Technolo- 
gie, Bonn (Germany). 1993. 352p. Grant PHY-9212209. 
(CONF-9301141-: 21. international workshop: gross properties of 
nuclei and nuclear excitations, Hirschegg (Austria), 18-23 Jan 
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1993). In Gross properties of nuclei and nuclear excitations XXI: 
Proceedings. Order Number DE94758812. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The relativistic transport model is extended to include the kaon 
degree of freedom. We take into account also the density depen- 
dence of the kaon effective mass in nuclear matter, the repulsive 
vector potential due to nucleons, and the rescattering by nucleons. 
We further include the effect of reduced kaon mass on kaon 
production from the baryon-baryon interaction in the one pion ex- 
change model. We find that the reduced kaon mass in dense 
matter leads to an enhanced kaon production in heavy ion colli- 
sions at subthreshold energies. Both kaon rescattering and the 
repulsive vector potential are found to affect significantly the final 
kaon kinetic energy spectrum. (orig.) 


17265 (INIS-mf-14170, pp. 36-50) Dynamic of pions and 
kaons in relativistic heavy ion collisions. WHartnack, C. 
(Gesellschaft fuer Schwerionenforschung, Darmstadt (Germany)); 
Bass, S.A.; Aichelin, J.; Stoecker, H.; Greiner, W. Gesellschaft fuer 
Schwerionenforschung mbH, Darmstadt (Germany); Technische 
Hochschule Darmstadt (Germany). Inst. fuer Kernphysik; Bun- 
desministerium fuer Forschung und Technologie, Bonn (Germany). 
1993. 352p. (CONF-9301141—: 21. international workshop: gross 
properties of nuclei and nuclear excitations, Hirschegg (Austria), 
18-23 Jan 1993). In Gross properties of nuclei and nuclear excita- 
tions XXI: Proceedings. Order Number DE94758812. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication HEAVY ION REACTIONS/particle produc- 
tion; BRANCHING RATIO/gold 197 reactions; NEON 20 TARGET/ 
neon 20 reactions; NEON 20 REACTIONS/particle production; 
NIOBIUM 93 TARGET/niobium 93 reactions; NIOBIUM 93 REAC- 
TIONS/particle production; GOLD 197 REACTIONS/particle 
production; RELATIVISTIC RANGE; INELASTIC SCATTERING; 
HADRONIC PARTICLE DECAY; NUCLEON-NUCLEON _IN- 
TERACTIONS; PION-NUCLEON INTERACTIONS; HYPERONS; 
DELTA-1232 BARYONS; KAONS; NUCLEAR REACTION KINET- 
ICS; PIONS MINUS; PIONS PLUS; THEORETICAL DATA; 
ENERGY SPECTRA; DIFFERENTIAL CROSS SECTIONS; GEV 
RANGE 10-100; TRANSVERSE MOMENTUM; GEV RANGE 100- 
1000; PARTICLE RAPIDITY; PROTONS; GOLD 197 TARGET; 
PERIPHERAL COLLISIONS; IMPACT PARAMETER 


17266 (INIS-mf-14170, pp. 51-56) Simulation of heavy-ion 
collisions within relativistic mean-field two-fluid model. 
Russkikh, V.N. (I.V. Kurchatov Inst., Moscow (Russian 
Federation)); Ivanov, Yu.B.; Henning, P.A. Geselischaft fuer Schw- 
erionenforschung mbH, Darmstadt (Germany); Technische 
Hochschule Darmstadt (Germany). Inst. fuer Kernphysik; Bun- 
desministerium fuer Forschung und Technologie, Bonn (Germany). 
1993. 352p. (CONF-9301141-—: 21. international workshop: gross 
properties of nuclei and nuclear excitations, Hirschegg (Austria), 
18-23 Jan 1993). In Gross properties of nuclei and nuclear excita- 
tions XXI: Proceedings. Order Number DE94758812. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication HEAVY ION REACTIONS/computerized 
simulation; PARTICLE RAPIDITY/lanthanum 139 reactions; AR- 
GON 40 TARGET/argon 40 reactions; ARGON 40 REACTIONS/ 
inclusive interactions; LANTHANUM 139 REACTIONS /inclusive in- 
teractions; GOLD 197 TARGET/gold 197 reactions; GOLD 197 
REACTIONS /inclusive _ interactions; RELATIVISTIC RANGE; 
THREE-DIMENSIONAL CALCULATIONS; FLUID MECHANICS; 
MEAN-FIELD THEORY; NUCLEAR REACTION KINETICS; STA- 
TISTICAL MODELS; KLEIN-GORDON EQUATION; SCALAR 
FIELDS; VECTOR FIELDS; DIFFERENTIAL CROSS SECTIONS; 
GEV RANGE 100-1000; PROTONS; OMEGA-783 MESONS; NU- 
CLEAR MATTER; THEORETICAL DATA; PROTON SPECTRA; 
CONTINUITY EQUATIONS; EQUATIONS OF MOTION; CURRENT 
DIVERGENCES; GEV RANGE 10-100; PARTICLE PRODUCTION; 
PIONS MINUS; DEEP INELASTIC HEAVY ION REACTIONS; 
CALCIUM 40 TARGET; CALCIUM 40 REACTIONS; NIOBIUM 93 
TARGET; NIOBIUM 93 REACTIONS; ALPHA PARTICLES; 
DEUTERONS; TRITONS; LANTHANUM 139 TARGET; ALPHA 
SPECTRA; DEUTERON SPECTRA 


17267 


(INIS-mf-14170, pp. 57-62) Study of pheripheral nu- 
clear collisions at SIS energies. Hanelt, E. (inst. fuer Kernphysik, 
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TH Darmstadt (Germany)); Brohm, T.; Clerc, H.G.; Dornik, M.; 
Fauerbach, M.; Gaimard, J.J.; Grewe, A.; Junghans, A. 
Geselischaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many); Technische Hochschule Darmstadt (Germany). Inst. fuer 
Kernphysik; Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany). 1993. 352p. (CONF-9301141-: 21. international 
workshop: gross properties of nuclei and nuclear excitations, 
Hirschegg (Austria), 18-23 Jan 1993). In Gross properties of nuclei 
and nuclear excitations XXI: Proceedings. Order Number 
DE94758812. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication XENON 136 REACTIONS/inclusive interac- 
tions; BERYLLIUM 9 TARGET/xenon 136 reactions; GOLD 197 
REACTIONS /inclusive interactions; ALUMINIUM 27 TARGET/gold 
197 reactions; RELATIVISTIC RANGE; GEV RANGE 100-1000; 
PERIPHERAL COLLISIONS; EXPERIMENTAL DATA; INTEGRAL 
CROSS SECTIONS; NUCLEAR FRAGMENTS; KNOCK-OUT RE- 
ACTIONS; PROTONS; ANTIMONY 133; TELLURIUM 134; IODINE 
135; EXCITED STATES; ENERGY SPECTRA; LONGITUDINAL 
MOMENTUM; MASS SPECTRA; OSMIUM 194; IRIDIUM ISO- 
TOPES; PLATINUM 196 


17268 (INIS-mf-14170, pp. 63-67) Low-energy fission of un- 
stable heavy nuclei studied by use of secondary beams. 
Schmidt, K.H. (GSI, Darmstadt (Germany)); Czajkowski, S.; Geis- 
sel, H.; Irnich, H.; Magel, A.; Muenzenberg, G.; Nickel, F.; 
Piechaczek, A.; Scheidenberger, C.; Schwab, W.; Suemmerer, K. 
Gesellschaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many); Technische Hochschule Darmstadt (Germany). Inst. fuer 
Kernphysik; Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany). 1993. 352p. (CONF-9301141—: 21. international 
workshop: gross properties of nuclei and nuclear excitations, 
Hirschegg (Austria), 18-23 Jan 1993). In Gross properties of nuclei 
and nuclear excitations XXI: Proceedings. Order Number 
DE94758812. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication LEAD 208 TARGET/fission; FISSION/ 
heavy ion reactions; GEV RANGE 10-100; INTERMEDIATE MASS 
NUCLEI; CHARGE DISTRIBUTION; HYDROGEN 1 TARGET; 
CARBON 12 TARGET; FISSION; URANIUM 235 REACTIONS; 
URANIUM 238 REACTIONS; FISSION FRAGMENTS; EXPERI- 
MENTAL DATA 


17269 (INIS-mf-14170, pp. 80-82) Dissociation reactions of 
the "Be one-neutron halo and the ''Li two-neutron halo. 
Schrieder, G. (TH Darmstadt (Germany)). GANIL Collaboration. 
Geselischaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many); Technische Hochschule Darmstadt (Germany). Inst. fuer 
Kernphysik; Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany). 1993. 352p. (CONF-9301141—: 21. international 
workshop: gross properties of nuclei and nuclear excitations, 
Hirschegg (Austria), 18-23 Jan 1993). In Gross properties of nuclei 
and nuclear excitations XXI: Proceedings. Order Number 
DE94758812. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication BERYLLIUM 9 TARGET/lithium 11 reac- 
tions; BERYLLIUM 9 TARGET/beryllium 11 target; CARBON 12 
TARGET/lithium 11 reactions; CARBON 12 TARGET/beryllium 11 
target; LEAD 208 TARGET/lithium 11 reactions; LEAD 208 TAR- 
GET/veryllium 11 target; NICKEL 58 TARGET/lithium 11 reactions; 
NICKEL 58 TARGET/beryllium 11 target; GOLD 197 TARGET/ 
lithium 11 reactions; GOLD 197 TARGET/beryllium 11 target; 
LITHIUM 11 REACTIONS/knock-out reactions; TITANIUM 48 TAR- 
GET/oeryllium 11 target; BERYLLIUM 11 TARGET/knock-out 
reactions; ANGULAR DISTRIBUTION; EXPERIMENTAL DATA; 
DIFFERENTIAL CROSS SECTIONS; INCLUSIVE INTERAC- 
TIONS; NEUTRONS; BREAKUP REACTIONS; COULOMB 
EXCITATION; MEV RANGE 100-1000; GEV RANGE 01-10; 
QUASI-ELASTIC SCATTERING; LITHIUM 9; BERYLLIUM 10; 
BERYLLIUM 9; TITANIUM 48; EXCLUSIVE INTERACTIONS 


17270 (INIS-mf-—14170, pp. 98-109) Colour rope formation 
and strange baryon production in ultrarelativistic heavy ion 
collisions. Sorge, H. (Los Alamos National Lab., NM (United 
States)). Gesellschaft fuer Schwerionenforschung mbH, Darmstadt 
(Germany); Technische Hochschule Darmstadt (Germany). Inst. 
fuer Kernphysik; Bundesministerium fuer Forschung und Technolo- 
gie, Bonn (Germany). 1993. 352p. (CONF-9301141-: 21. 





international workshop: gross properties of nuclei and nuclear exci- 
tations, Hirschegg (Austria), 18-23 Jan 1993). In Gross properties 
of nuclei and nuclear excitations XXI: Proceedings. Order Number 
DE94758812. Source: OSTI; NTIS (US Sales Only); INIS. 

Enhanced strangeness production in recent experiments with S 
projectiles on different targets at a beam energy of 200 A GeV has 
been reported by several experimental groups. Here we consider 
that elementary triplet colour charges which are excited in the ini- 
tial stage of a nucleus-nucleus collision may combine forming 
highly charged "ropes”. The colour ropes decay by quark-antiquark 
pair creation screening the initial field. The generation and decay 
of ropes has been implemented into a new version of the Monte 
Carlo program RQMD which is based on string excitation in ultra- 
relativistic nucleus-nucleus collisions. All measured strange particle 
yields in S+S can be quantitatively understood employing the rope 
mechanism in addition to hadronic rescattering. (orig.) 


17271 (INIS-mf-14170, pp. 110) Production of neutral 
mesons in ultrarelativistic heavy-ion reactions. Stueken, D. 
WA80/93 Collaboration. Gesellschaft fuer Schwerionenforschung 
mbH, Darmstadt (Germany); Technische Hochschule Darmstadt 
(Germany). Inst. fuer Kernphysik; Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany). 1993. 352p. (CONF- 
9301141—: 21. international workshop: gross properties of nuclei 
and nuclear excitations, Hirschegg (Austria), 18-23 Jan 1993). In 
Gross properties of nuclei and nuclear excitations XXI: Proceed- 
ings. Order Number DE94758812. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Short communication GOLD 197 TARGET/oxygen 16 reactions; 
GOLD 197 TARGET/sulfur 32 reactions; OXYGEN 16 REAC- 
TIONS/particle production; SULFUR 32 REACTIONS/particle 
production; PROTON REACTIONS/particle production; BRANCH- 
ING RATIO; RELATIVISTIC RANGE; SPECTRA; TRANSVERSE 
MOMENTUM; ETA MESONS; PIONS NEUTRAL; TEV RANGE 01- 
10; GEV RANGE 100-1000 


17272 (INIS-mf—14170, pp. 111-116) Dilepton radiation from 
pre-equilibrium parton matter. Kaempfer, B. (Research Center 
Rossendorf, Inst. for Nuclear and Hadron Physics, Dresden (Ger- 
many)); Pavienko, O.P. Gesellschaft fuer Schwerionenforschung 
mbH, Darmstadt (Germany); Technische Hochschule Darmstadt 
(Germany). Inst. fuer Kernphysik; Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany). 1993. 352p. (CONF- 
9301141—: 21. international workshop: gross properties of nuclei 
and nuclear excitations, Hirschegg (Austria), 18-23 Jan 1993). In 
Gross properties of nuclei and nuclear excitations XXI: Proceed- 
ings. Order Number DE94758812. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Short communication DEEP INELASTIC HEAVY ION REAC- 
TIONS/pair production; GOLD 197 TARGET/gold 197 reactions; 
GOLD 197 REACTIONS/deep inelastic heavy ion reactions; RELA- 
TIVISTIC PLASMA; QUARK MATTER; RELATIVISTIC RANGE; 
COLOR MODEL; GLUON MODEL; PARTON MODEL; AN- 
TILEPTONS; PRECOMPOUND-NUCLEUS EMISSION; NUCLEAR 
REACTION KINETICS; THEORETICAL DATA; EFFECTIVE MASS; 
MASS SPECTRA; HYDRODYNAMIC MODEL; NUCLEAR REAC- 
TION YIELD 


17273 (INIS-mf-14170, pp. 117-121) The My-scaling in 
dilepton spectrum as a signature for quark-gluon plasma. 
Asakawa, M. (Cyclotron Inst. and Physics Dept., Texas A and M 
Univ., College Station, TX (United States)); Ko, C.M.; Levai, P. 
Gesellschaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many); Technische Hochschule Darmstadt (Germany). Inst. fuer 
Kernphysik; Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany). 1993. 352p. (CONF-9301141-: 21. international 
workshop: gross properties of nuclei and nuclear excitations, 
Hirschegg (Austria), 18-23 Jan 1993). In Gross properties of nuclei 
and nuclear excitations XXI: Proceedings. Order Number 
DE94758812. Source: OSTI; NTIS (US Sales Only); INIS. 

In general, the spectrum of lepton pairs produced in nuclear re- 
actions depends on both its invariant mass and momentum. But 
under a few reasonable assumptions on the time evolution of the 
system, we show that once the quark-gluon plasma is created in 
ultrarelativistic heavy ion collisions, the observed dilepton spectrum 
between the ¢ and J/y peak becomes dependent essentially only 
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on its transverse mass My; and shows thus the My-scaling. This 


scaling will not be observed if quark-gluon plasma is not created in 
the collisions. (orig.) 


17274 (INIS-mf-14170, pp. 131-136) Indicators of a quark 
gluon plasma in hadronic and heavy ion collisions from the 
viewpoint of relativistic hydrodynamics. Ornik, U. (GSI, Darm- 
stadt (Germany)); Bolz, J.; Schlei, B.R.; Pluemer, M.; Weiner, R.M. 
Gesellschaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many); Technische Hochschule Darmstadt (Germany). Inst. fuer 
Kernphysik; Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany). 1993. 352p. (CONF-9301141-: 21. international 
workshop: gross properties of nuclei and nuclear excitations, 
Hirschegg (Austria), 18-23 Jan 1993). In Gross properties of nuclei 
and nuclear excitations XXI: Proceedings. Order Number 
DE94758812. Source: OSTI; NTIS (US Sales Only); INIS. 

A 3-dimensional numerical solution of the relativistic hydrody- 
namical equations is used to investigate the heavy ion collisions at 
the CERN-SPS. Under the assumption of partial stopping of the 
baryon rich matter it is found that a consistent reproduction of the 
single and double inclusive particle spectra is possible. The analy- 
sis of the data is consistent with the production of a quark gluon 
plasma. The extension of the hydrodynamical model to hadronic 
collisions up to TEVATRON energies leads to a surprisingly good 
agreement with the measured distributions of secondaries. The 
model predicts a very slowly increasing width of the rapidity distri- 
butions and an intrinsic momentum anisotropy of the highly excited 
matter created in hadronic reactions. (orig.) 


17275 (INIS-mf—14170, pp. 143) Status of the NA45/CERES 
experiment. Drees, A. (Heidelberg Univ. (Germany)). CERES 
Collaboration. Gesellschaft fuer Schwerionenforschung mbH, 
Darmstadt (Germany); Technische Hochschule Darmstadt (Ger- 
many). Inst. fuer Kernphysik; Bundesministerium fuer Forschung 
und Technologie, Bonn (Germany). 1993. 352p. (CONF-9301141-: 
21. international workshop: gross properties of nuclei and nuciear 
excitations, Hirschegg (Austria), 18-23 Jan 1993). In Gross proper- 
ties of nuclei and nuclear excitations XXI: Proceedings. Order 
Number DE94758812. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication GOLD 197 TARGET/proton reactions; 
GOLD 197 TARGET/sulfur 32 reactions; PROTON REACTIONS/ 
pair production; SULFUR 32 REACTIONS/pair production; RELA- 
TIVISTIC RANGE; MULTIPLICITY; POSITRONS; ELECTRONS; 
PHOTONS; EFFECTIVE MASS; MASS SPECTRA; TRANSVERSE 
MOMENTUM; PIONS; GEV RANGE 100-1000; TEV RANGE 01- 
10 


17276 (INIS-mf-14170, pp. 192-196) Antinucleon sources in 
heavy-ion collisions. Mrowczynski, S. (High-Energy Dept., Soltan 
Inst. for Nuclear Studies, Warsaw (Poland)). Gesellschaft fuer 
Schwerionenforschung mbH, Darmstadt (Germany); Technische 
Hochschule Darmstadt (Germany). Inst. fuer Kernphysik; Bun- 
desministerium fue: Forschung und Technologie, Bonn (Germany). 
1993. 352p. (CONF-9301141—: 21. international workshop: gross 
properties of nuclei and nuclear excitations, Hirschegg (Austria), 
18-23 Jan 1993). In Gross properties of nuclei and nuclear excita- 
tions XXI: Proceedings. Order Number DE94758812. Source: 
OSTI; NTIS (US Sales Only); INIS. 

As recently measured in relativistic heavy-ion collisions, the an- 
tideuteron formation rate, which is the ratio of the antideuteron 
production cross section to the antiproton cross section squared at 
the same momentum per nucleon, is substantially smaller than the 
formation rate of deuterons. This happens because the shape of 
antinucleon source is different from the nucleon one. in the case of 
baryon reach sources the nucleons are emitted from the whole 
source volume while the antinucleons dominantly from the surface 
due to the antinucleon absorption in the baryon environment. (orig.) 


17277 (INIS-mf-14170, pp. 215-219) Photon interferometry 
at SIS and GANIL energies. Razumov, L.V. (Physics Dept., Mar- 
burg Univ. (Germany)); Pluemer, M.; Weiner, R.M. Geselischaft 
fuer Schwerionenforschung mbH, Darmstadt (Germany); Techni- 
sche Hochschule Darmstadt (Germany). Inst. fuer Kernphysik; 
Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many). 1993. 352p. (CONF-9301141-—: 21. international workshop: 
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gross properties of nuclei and nuclear excitations, Hirschegg (Aus- 
tria), 18-23 Jan 1993). In Gross properties of nuclei and nuclear 
excitations XXI: Proceedings. Order Number DE94758812. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The measurement of photon correlations provides an important 
tool to obtain information on the space-time aspects of the early 
stages of relativistic heavy ion collisions. We consider the 
bremsstrahlung emission of "hard” photons (E, > 25 MeV) at low 
and intermediate energies. To this end, we derive expressions 
more general then previous results by D. Neuhauser which were 
limited to the case of a system that has no “memory” of the colli- 
sion axis (€.g., a system in thermal equilibrium). As a consequence 
of polarization correlations it turns out that for a purely chaotic 
source the intercept of the correlation function of photons can ex- 
ceed significantly the value of 1.5 obtained by Neuhauser. This 
value depends on the dynamics of the collision, in particular on the 
amount of stopping and the contribution of Fermi motion. We com- 
pare our results with GANIL data on photon interferometry in Xe + 
Au at 44 AMeV. We expect that the formalism presented here can 
be applied up to SIS energies. (orig.) 


17278 (INIS-mf-14170, pp. 220) Peripheral relativistic heavy 
ion collisions: Coulomb and nuclear effects. Bracco, M.E. 
(Universidade de Sao Paulo (Brazil)); Nemes, M.C.; Kodama, T. 
Geselischaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many); Technische Hochschule Darmstadt (Germany). Inst. fuer 
Kernphysik; Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany). 1993. 352p. (CONF-9301141-—: 21. international 
workshop: gross properties of nuclei and nuclear excitations, 
Hirschegg (Austria), 18-23 Jan 1993). In Gross properties of nuclei 
and nuclear excitations XXI: Proceedings. Order Number 
DE94758812. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication SILICON 28 REACTIONS/knock-out 
reactions; RELATIVISTIC RANGE; ENERGY SPECTRA; _IN- 
COHERENT SCATTERING; QUASI-ELASTIC SCATTERING; 
GEV RANGE 100-1000; DIFFERENTIAL CROSS SECTIONS; 
PROTONS; COULOMB EXCITATION; PERIPHERAL COLLI- 
SIONS; NUCLEAR REACTION KINETICS; GLAUBER THEORY; 
MULTIPLE SCATTERING; NUCLEAR STRUCTURE; SPATIAL DIS- 
TRIBUTION; ALUMINIUM 27 


17279 (INIS-mf-14170, pp. 230-236) Analysis of two- 
particle-correlations in heavy-ion reactions at 200 A.GeV at the 
CERN-SPS. Steffens, K. (Muenster Univ. (Germany)); Peitzmann, 
T.; Blume, C.; Albrecht, R.; Awes, T.C.; Beckmann, P.; Berger, F.; 
Bloomer, M.; Bock, D. WA 80’ Collaboration. Gesellschaft fuer 
Schwerionenforschung mbH, Darmstadt (Germany); Technische 
Hochschule Darmstadt (Germany). Inst. fuer Kernphysik; Bun- 
desministerium fuer Forschung und Technologie, Bonn (Germany). 
1993. 352p. (CONF-9301141-: 21. international workshop: gross 
properties of nuclei and nuclear excitations, Hirschegg (Austria), 
18-23 Jan 1993). In Gross properties of nuclei and nuclear excita- 
tions XXI: Proceedings. Order Number DE94758812. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication CARBON 12 TARGET/oxygen 16 reac- 
tions; COPPER 63 TARGET/oxygen 16 reactions; SILVER 107 
TARGET/oxygen 16 reactions; GOLD 197 TARGET/oxygen 16 re- 
actions; OXYGEN 16 REACTIONS/inclusive interactions; SULFUR 
32 REACTIONS/inclusive interactions; PROTON REACTIONS/ 
inclusive interactions; CORRELATIONS; RELATIVISTIC RANGE; 
EXPERIMENTAL DATA; CORRELATION FUNCTIONS; PAIR PRO- 
DUCTION; PROTONS; PIONS PLUS; SILVER 109 TARGET; 
TRANSVERSE MOMENTUM; PARTICLE RAPIDITY; PHOTONS; 
TEV RANGE 01-10; GEV RANGE 100-1000 


17280 (INIS-mf-14170, pp. 237-241) The three-dimensional 
(2+1)-fluid model for relativistic nuclear collisions. Katscher, U. 
(Inst. fuer Theoretische Physik, Frankfurt am Main (Germany)); 
Maruhn, J.A.; Greiner, W.; Mishustin, I.N.; Satarow, L.M. 
Gesellschaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many); Technische Hochschule Darmstadt (Germany). Inst. fuer 
Kernphysik; Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany). 1993. 352p. (CONF-9301141—: 21. international 
workshop: gross properties of nuclei and nuclear excitations, 
Hirschegg (Austria), 18-23 Jan 1993). In Gross properties of nuclei 
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and nuclear excitations XXI: Proceedings. Order 
DE94758812. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication HYDRODYNAMIC MODEL/heavwy ion reac- 
tions; HEAVY ION REACTIONS /relativistic range; SULFUR 32 
TARGET/sulfur 32 reactions; SULFUR 32 REACTIONS/pionization; 
GOLD 197 TARGET/gold 197 reactions; GOLD 197 REACTIONS/ 
inclusive _—_ interactions; THREE-DIMENSIONAL CALCULA- 
TIONS; TWO-DIMENSIONAL CALCULATIONS; CONTINUITY 
EQUATIONS; EQUATIONS OF MOTION; HYDRODYNAM- 
ICS; NUCLEAR MATTER; NUCLEAR REACTION KINETICS; 
SPACE-TIME; BOSE-EINSTEIN GAS; EQUATIONS OF STATE; 
TRANSVERSE MOMENTUM; TEV RANGE 01-10; THEORETICAL 
DATA; PARTICLE RAPIDITY; PIONS MINUS; MULTIPLICITY; 
WALECKA MODEL; NUCLEAR TEMPERATURE; ENERGY DEN- 
SITY; TIME DEPENDENCE; PIONIZATION; DEEP INELASTIC 
HEAVY ION REACTIONS; ENERGY DEPENDENCE; GEV 
RANGE 100-1000; TEV RANGE 10-100; PHOTONS 


Number 


17281 (INIS-mf-14170, pp. 242-246) Antiproton production 
and annihilation. Spieles, C. (inst. fuer Theoretische Physik, 
Frankfurt Univ. (Germany)); Jahns, A.; Sorge, H.; Stoecker, H.; 
Greiner, W. Gesellschaft fuer Schwerionenforschung mbH, Darm- 
stadt (Germany); Technische Hochschule Darmstadt (Germany). 
Inst. fuer Kernphysik; Bundesministerium fuer Forschung und Tech- 
nologie, Bonn (Germany). 1993. 352p. (CONF-9301141-: 21. 
international workshop: gross properties of nuclei and nuclear exci- 
tations, Hirschegg (Austria), 18-23 Jan 1993). In Gross properties 
of nuclei and nuclear excitations XXI: Proceedings. Order Number 
DE94758812. Source: OSTI; NTIS (US Sales Only); INIS. 

Antiproton production in proton and heavy ion-induced collisions 
at 10-15 GeV/c on different targets has been systematically studied 
using a microscopic multi particle approach (RQMD). Multi-step 
processes lead to the formation of high mass flux tubes. Their de- 
cay dominates the initial antibaryon yield. However, the subsequent 
annihilation in the surrounding baryon rich matter suppresses the 
antiproton yield considerably: Two thirds of all antibaryons are an- 
nihilated even for the light Si + Al system. Comparisons with 
preliminary data of the E802 experiment support this analysis. Fur- 
thermore, we predict that antiproton absorption is visible in the 
mean px versus rapidity distribution (“shadowing”). (orig.) 


17282 


(INiS-mf—14170, pp. 247-252) Multi-heavy baryons in 
ultrarelativistic heavy ion collisions. Levai, P. (Central Research 
Inst. of Physics, Budapest (Hungary)); Zimanyi, J. Gesellschaft fuer 
Schwerionenforschung mbH, Darmstadt (Germany); Technische 
Hochschule Darmstadt (Germany). Inst. fuer Kernphysik; Bun- 
desministerium fuer Forschung und Technologie, Bonn (Germany). 


1993. 352p. (CONF-9301141-: 21. international workshop: gross 
properties of nuclei and nuclear excitations, Hirschegg (Austria), 
18-23 Jan 1993). In Gross properties of nuclei and nuclear excita- 
tions XXI: Proceedings. Order Number DE94758812. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In ultrarelativistic heavy ion collisions one expects that large 
number of charm quarks and antiquarks will be produced. These 
heavy quarks may coalesce to form baryons. We investigate multi- 
heavy baryon formation in Au + Au collision in the presence of 
quark-gluon matter using an extended version of the combinatoric 
break up model for the rehadronization. A penalty factor, p, is intro- 
duced to characterize the influence of difference in Fermi-levels of 
different quark flavours on the quark coalescence into hadrons. 
Large production rate is found for certain multi-heavy baryons and 
mesons such as Qecc, Ecc, JAY and suppression for Ac, D. (orig.) 


17283 (INIS-mf-14170, pp. 253-255) On the hadron forma- 
tion time in pion-nucleus collisions. Bravina, L.V. (Physics 
Dept., Bergen Univ. (Norway)); Amelin, N.S.; Csernai, L.P.; Ko- 
rotkikh, V.L.; Sarycheva, L.I.; Sivoklokov, S.Yu. Gesellschaft fuer 
Schwerionenforschung mbH, Darmstadt (Germany); Technische 
Hochschule Darmstadt (Germany). Inst. fuer Kernphysik; Bun- 
desministerium fuer Forschung und Technologie, Bonn (Germany). 
1993. 352p. (CONF-9301141-: 21. international workshop: gross 
properties of nuclei and nuclear excitations, Hirschegg (Austria), 
18-23 Jan 1993). In Gross properties of nuclei and nuclear excita- 
tions XXI: Proceedings. Order Number DE94758812. Source: 
OSTI; NTIS (US Sales Only); INIS. 





Differences in the observable characteristics of pion-nucleus in- 
teractions at high energy are investigated for two definitions 
("constituent” and "yo-yo”) of the hadron formation time. The Monte 
Carlo quark gluon string model (QGSM) for hadron-nucleus colli- 
sions is used. It is shown that the momentum spectrum of the 
protons in the target fragmentation region is most sensitive to the 
definition of the formation time. The inclusive meson and meson 
resonance spectra are similar in both versions. (orig.) 


17284 (INIS-mf—14170, pp. 263-267) Effects of flow on the 
velocity correlations of fragments in nuclear disassembly re- 
actions. Barz, H.W. (KAI e.V. Berlin, FZ Rossendorf, Dresden 
(Germany)); Bondorf, J.P.; Donangelo, R.; Heide, B.; Schulz, H.; 
Sneppen, K. Gesellschaft fuer Schwerionenforschung mbH, Darm- 
stadt (Germany); Technische Hochschule Darmstadt (Germany). 
Inst. fuer Kernphysik; Bundesministerium fuer Forschung und Tech- 
nologie, Bonn (Germany). 1993. 352p. (CONF-9301141-: 21. 
international workshop: gross properties of nuclei and nuclear exci- 
tations, Hirschegg (Austria), 18-23 Jan 1993). In Gross properties 
of nuclei and nuclear excitations XXI: Proceedings. Order Number 
DE94758812. Source: OSTI; NTIS (US Sales Only); INIS. 

The fragment-fragment correlation is investigated for semi-central 
collisions of Au + Au at 150 MeV per nucleon. The formation of a 
equilibrized source is assumed which is described by a primordial 
fragment distribution based on statistical multifragmentation fol- 
lowed by Coulomb expansion and sequential decay. The obtained 
correlation function exhibits a peak which is sensitive to the 
transverse motion of the source and contains therefore valuable in- 
formation on the reaction dynamics. Using a BUU approach the 
motion of the fragmenting source is calculated and the height of 
the peak is estimated. (orig.) 


17285 (INIS-mf-—14170, pp. 268-272) Effects of pion- and 
delta-selfenergies in nuclear-nucleus reactions. Ehehalt, W. 
(Inst. fuer Theoretische Physik, Giessen Univ. (Germany)); Cass- 
ing, W.; Engel, A.; Mosel, U.; Wolf, G. Geselischaft fuer 
Schwerionenforschung mbH, Darmstadt (Germany); Technische 
Hochschule Darmstadt (Germany). Inst. fuer Kernphysik; Bun- 
desministerium fuer Forschung und Technologie, Bonn (Germany). 
1993. 352p. (CONF-9301141-: 21. international workshop: gross 
properties of nuclei and nuclear excitations, Hirschegg (Austria) 
18-23 Jan 1993). In Gross properties of nuclei and nuclear excita- 
tions XXI: Proceedings. Order Number DE94758812. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The dynamical evolution of nucleus-nucleus collisions is de- 
scribed by an extended Boltzmann-Uehling-Uhlenbeck transport 
equation including nucleons, A’s and pions. Whereas nucleons are 
propagated in the conventional selfconsistent mean field, pions and 
A’s are treated as quasiparticles which propagate with their own 
selfenergies. The latter are extracted from an effective pion- 
dispersion relation adopted from the A-hole model. Though quite 
substantial medium modifications are incorporated, the pion spec- 
tra and yields show only weak sensitivity to the in-medium effects. 
Also the dilepton signal from 2x*x~ annihilation in the p-mass re- 
gion is found to be only moderately affected. (orig.) 


17286 (INIS-mf—14170, pp. 278-283) Low-mass dilepton 
emission from an expanding superdense pion gas. Kaempfer, 
B. (Research Center Rossendorf, Inst. for Nuclear and Hadron 
Physics, Dresden (Germany)); Koch, P.; Pavienko, O.P. 
Gesellschaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many); Technische Hochschule Darmstadt (Germany). Inst. fuer 
Kernphysik; Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany). 1993. 352p. (CONF-9301141-: 21. international 
workshop: gross properties of nuclei and nuclear excitations, 
Hirschegg (Austria), 18-23 Jan 1993). In Gross properties of nuclei 
and nuclear excitations XXI: Proceedings. Order Number 
DE94758812. Source: OSTI; NTIS (US Sales Only); INIS. 

We study the space-time evolution of dense, non-equilibrium 
pion matter in the frame work of a Boltzmann type transport model 
which includes effects from Bose statistics. Starting from an initially 
supersaturated pion gas with a large positive effective chemical po- 
tential we find that this pion chemical potential stays approximately 
constant during the evolution. As a consequence such a scenario 
leads to an increased dilepton yield between the kinematical 
threshold for muon pair production via pion annihilation and the p, 
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w bump. Depending on the lifetime of the dense hadron matter 
system formed in relativistic heavy ion collisions this component 
can be observed above the background of muon pairs from reso- 
nance decays. (orig.) 


17287 (INIS-mf-14170, pp. 284-286) Coherence effects in 
radiative scattering a study of an exactly solvable hard scat- 
tering model. Knoll, J. (Gesellschaft fuer Schwerionenforschung 
(GSI), Darmstadt (Germany)); Lenk, R. Geselischaft fuer Schwerio- 
nenforschung mbH, Darmstadt (Germany); Technische Hochschule 
Darmstadt (Germany). Inst. fuer Kernphysik; Bundesministerium 
fuer Forschung und Technologie, Bonn (Germany). 1993. 352p. 
(CONF-9301141-: 21. international workshop: gross properties of 
nuclei and nuclear excitations, Hirschegg (Austria), 18-23 Jan 
1993). In Gross properties of nuclei and nuclear excitations XX!: 
Proceedings. Order Number DE94758812. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication HEAVY ION REACTIONS/coherent radia- 
tion; ENERGY SPECTRA; GAMMA SPECTRA; PERTURBATION 
THEORY; MULTIPLE SCATTERING; NUCLEON-NUCLEON IN- 
TERACTIONS; PHOTONS; GAMMA RADIATION; MEAN FREE 
PATH; NUCLEAR MATTER; NUCLEAR TEMPERATURE; QUASI- 
FREE REACTIONS; BRANCHING RATIO; TEMPERATURE 
DEPENDENCE; STATISTICAL MODELS; NUCLEAR REACTION 
KINETICS 


17288 (INIS-mf-14170, pp. 287-291) Intermittency in high- 
energy heavy-ion collisions. Kun, F. (Dept. of Theoretical 
Physics, Kossuth Lajos Univ., Debrecen (Hungary)); Bardos, G.; 
Ivanyi, B.; Sailer, K. Gesellschaft fuer Schwerionenforschung mbH, 
Darmstadt (Germany); Technische Hochschule Darmstadt (Ger- 
many). Inst. fuer Kernphysik; Bundesministerium fuer Forschung 
und Technologie, Bonn (Germany). 1993. 352p. (CONF-9301141-: 
21. international workshop: gross properties of nuclei and nuclear 
excitations, Hirschegg (Austria), 18-23 Jan 1993). In Gross proper- 
ties of nuclei and nuclear excitations XXI: Proceedings. Order 
Number DE94758812. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication GOLD 197 TARGET/sulfur 32 reactions; 
SULFUR 32 REACTIONS/pionization; RELATIVISTIC RANGE; 
FLUCTUATIONS; MULTIPLICITY; PARTICLE RAPIDITY; PIONS; 
PIONIZATION; CASCADE SHOWERS; TEV RANGE 01-10; 
NUCLEAR CASCADES; NUCLEAR REACTION KINETICS; 
ANOMALOUS DIMENSION; FRACTALS; MONTE CARLO 
METHOD; COMPUTERIZED SIMULATION 


17289 (INIS-mf-14170, pp. 302-307) A model for surface 
multifragmentation of hot and compressed spherical nuclei. 
Ngo, H. (Div. de Physique Theorique, Inst. de Physique Nucleaire, 
91 - Orsay (France)); Ighezou, F.Z.; Ngo, C.; Nemeth, J.; Paula, L. 
de. Gesellschaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many); Technische Hochschule Darmstadt (Germany). Inst. fuer 
Kernphysik; Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany). 1993. 352p. (CONF-9301141—: 21. international 
workshop: gross properties of nuclei and nuclear excitations, 
Hirschegg (Austria), 18-23 Jan 1993). In Gross properties of nuclei 
and nuclear excitations XXI: Proceedings. Order Number 
DE94758812. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication SPALLATION/statistical models; HEAVY 
ION REACTIONS/spaliation; SURFACES; TIME DEPENDENCE; 
HARTREE-FOCK METHOD; LEAD 208; NUCLEAR TENM- 
PERATURE; SPALLATION; NUCLEAR REACTION KINETICS; 
TEMPERATURE DEPENDENCE; NUCLEAR MATTER; COM- 
POUND NUCLEI; COMPOUND-NUCLEUS REACTIONS; CHARGE 
DISTRIBUTION; SPALLATION FRAGMENTS; INTERMEDIATE 
MASS NUCLEI; LIGHT NUCLEI; THEORETICAL DATA 


17290 (INIS-mf-14170, pp. 308-314) Dilepton production in 
heavy ion collisions at intermediate and ultrarelativistic ener- 
gies. Toneev, V.D. (Geselischaft fuer Schwerionenforschung mbH, 
Darmstadt (Germany)); Gudima, K.K.; Titov, A.l. Gesellschaft fuer 
Schwerionenforschung mbH, Darmstadt (Germany); Technische 
Hochschule Darmstadt (Germany). Inst. fuer Kernphysik; Bun- 
desministerium fuer Forschung und Technologie, Bonn (Germany). 
1993. 352p. (CONF-9301141—: 21. international workshop: gross 
properties of nuclei and nuclear excitations, Hirschegg (Austria), 
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18-23 Jan 1993). in Gross properties of nuclei and nuclear excita- 
tions XXI: Proceedings. Order Number DE94758812. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Production of dielectron pairs is studied on the microscopic level 
within a quark-gluon string model for hadron-nucleus and nucleus- 
nucleus collisions. The energy range from a few GeV/nucleon up 
to a few hundred GeV/nucleon is covered and available experimen- 
tal data are analyzed. Contributions of different hadronic sources of 
dilepton production as well as the influence of an experimental- 
acceptance on observable invariant mass spectra are discussed. 
(orig.) 


17291 (INIS-mf—14170, pp. 320-325) Memory effects in rela- 
tivistic heavy-ion collisions. Wagner, K. (Inst. fuer Theoretische 
Physik 2, Erlangen Univ. (Germany)); Reinhard, P.G.; Greiner, C. 
Geselischaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many); Technische Hochschule Darmstadt (Germany). Inst. fuer 
Kernphysik; Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany). 1993. 352p. (CONF-9301141—-: 21. international 
workshop: gross properties of nuclei and nuclear excitations, 
Hirschegg (Austria), 18-23 Jan 1993). In Gross properties of nuclei 
and nuclear excitations XXI: Proceedings. Order Number 
DE94758812. Source: OSTI; NTIS (US Sales Only); INIS. 

We study memory effects in intermediate energy heavy-ion colli- 
sions within the o-w-model. (orig.) 


17292 (INIS-mf—14170, pp. 326-330) Dilepton production in 
heavy-ion reactions. Wolf, G. (Inst. fuer Theoretische Physik, 
Giessen Univ. (Germany)); Cassing, W.; Model, U. Gesellschaft 
fuer Schwerionenforschung mbH, Darmstadt (Germany); Techni- 
sche Hochschule Darmstadt (Germany). Inst. fuer Kernphysik; 
Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many). 1993. 352p. (CONF-9301141—: 21. international workshop: 
gross properties of nuclei and nuclear excitations, Hirschegg (Aus- 
tria), 18-23 Jan 1993). In Gross properties of nuclei and nuclear 
excitations XXI: Proceedings. Order Number DE94758812. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We present results for differential dilepton yields in heavy-ion 
collisions at bombarding energies of 1 and 2 GeV/A incorporating 
all Known sources for dilepton production. The dynamical evolution 
of the nucleus-nucleus collision is described by a _ transport 
equation of the Boltzmann-Uehling-Uhlenbeck type evolving phase- 
space distribution functions for nucleons, A’s, N(1440)’s, N(1535)’s, 
pions and n’s with their isospin degrees of freedom. We investigate 
in particular the sensitivity of the calculated dilepton yields to pre- 
dicted changes of the » meson in dense matter and discuss the 
feasibility to measure the time-like electromagnetic form factor of 
hadrons and their medium-dependence through the observation of 
dileptons. (orig.) 


17293 (INIS-RU-375, pp. 76-80) Development of the IHEP 
program complex for calculation of radiation transport in 
three-dimensional geometries for the 1-MeV-20 TeV energy 
range. Azhgirej, |.L. (and others); Bajshev, |.S.; Gavrilov, Yu.G. 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehn- 
ergij. 1990. 246p. (in Russian). (CONF-9009550-: 5. All-Union 
scientific conference on ionizing radiation protection of nuclear- 
technical installations, Protvino (Russian Federation), 19-21 Sep 
1990). In 5th All-Union conference on ionizing radiation protection 
of nuclear-technical installation. Order Number DE94623502. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A set of programs for calculating nuclear electromagnetic cas- 


cades in a substance using the Monte Carlo method is performed. 
18 refs. 


17294 (INIS-RU-375, pp. 96-100) Characteristics of sec- 
ondary penetrating radiation when stopping protons in a thick 
target. Goloviev, V.V.; Efimov, E.|.; Shubin, Yu.N. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov 
(Russian Federation). Inst. Fiziki Vysokikh Ehnergij. 1990. 246p. (in 
Russian). (CONF-9009550-: 5. All-Union scientific conference on 
ionizing radiation protection of nuclear-technical installations, 
Protvino (Russian Federation), 19-21 Sep 1990). In 5th All-Union 
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conference on ionizing radiation protection of nuclear-technical in- 
stallation. Order Number DE94623502. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Energy and angular distributions of secondary neutrons and pho- 
tons produced in a thick copper target under the braking of a 
proton beam with 50-75 MeV energy are investigated. 6 refs. 


17295 (INP—1595/PH) Particle production in interactions of 
200 GeV/nucleon oxygen and sulfur nuclei in nuclear emul 
sion. Dabrowska, A. (and others); Holynski, R.; Jurak, A. KLM 
Collaboration. Institute of Nuclear Physics, Cracow (Poland). May 
1992. 34p. Grants KBN-203799101; DHY-8907660; INT-8913051; 
DOE-DE-FG02-89ER Order Number DE94621741. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Oxygen and sulfur nuclei with energies of 200 GeV/nucleon from 
CERN (experiment EMUO07) interacted in nuclear emulsions, which 
were scanned with minimum bias criteria so that essentially all the 
interactions were detected. Approximately 1000 interactions of 
each projectile have been analysed. Results on the multiplicity dis- 
tributions, the pseudorapidity distributions and the fragmentation of 
the projectile and target nuclei are presented. The mean number of 
intranuclear collisions occuring in each interaction, calculated from 
a superposition model, provides a useful parameter to organize the 
data. No significant deviations are found, even at these energies, 
from models such as the ”"Venus” model, of the nucleus-nucleus in- 
teractions as being the superposition of individual nucleon-nucleon 
collisions. 17 figs., 5 tabs., 30 refs. (author). 


17296 (ITF-93-36) The polarization of deuterons in the 
process of their collision: 2. Romanov, V.N.; Filippov, G.F. AN 
Ukrainskoj SSR, Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 1993. 
Jip. (In Russian). Order Number DE94622937. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The orthonormal oscillator basis is built for the description of 
deuteron-deuteron scattering and the deuteron polarization in their 
collision in the state with total spin s=0. The question is discussed 
about quantum numbers of the basis. Matrix elements of the oper- 
ators of kinetic and potential energy and results of diagonalization 
of Hamiltonian matrix are add used. (author). 8 refs. 


17297 (JAERI-M-93-205) Database for 7°°U inelastic scat- 
tering cross section evaluation. Kanda, Yukinori (Kyushu Univ., 
Fukuoka (Japan)); Fujikawa, Noboru; Kawano, Toshihiko. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Oct 1993. 57p. Or- 
der Number DE94753317. Source: OSTI; NTIS; INIS. 

There are discrepancies among evaluated neutron inelastic scat- 
tering cross sections for °°°U in the evaluated nuclear data files, 
JENDL-3, ENDF/B-VI, JEF-2, BROND-2 and CENDL-2. Re- 
evaluating them is internationally being discussed to obtain the 
best outcome which can be accepted in common at the present by 
experts in the world. This report has been compiled to review the 
discrepancies among the evaluations in the present data files and 
to provide a common database for the re-evaluation work (author). 


17298 (JAERI-M-93-251) Revision of the *4'Pu Reich- 
Moore resonance parameters by comparison with recent 
fission cross section measurements. Derrien, H. (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Research Es- 
tablishment). Japan Atomic Energy Research Inst., Tokyo (Japan). 
Jan 1994. 19p. Order Number DE94753462. Source: OSTI; NTIS; 
INIS. 

The fission cross section of *41Pu was re-measured recently by 
Wagemans et al. They found that the shape of the cross section in 
the thermal energy range was compatible with the 1/v law, in con- 
tradiction with the previously reported data. As a consequence, the 
re-normalization of the experimental data used for evaluation pur- 
pose is needed. In order to take into account this re-normalization, 
the resonance parameters of ENDF/B-VI were revised, resulting in 
a decrease of the fission cross section by about 3% on average, in 
the energy range from thermal to 300 eV. The present results will 
be adopted in JENDL-3.2. (author). 


17299 


(JINR-E—2-93-224) Production of cumulative parti- 
cles and quark-gluon strings model. Efremov, A.V. (Joint Inst. 
for Nuclear Research, Dubna (Russian Federation)); Lykasov, G.1.; 
Slavin, N.V.; Kajdalov, A.B. Joint Inst. for Nuclear Research, Dubna 





(Russian Federation). Lab. of Nuclear Problems. 1993. 16p. Order 
Number DE94620002. Source: OSTI; NTIS (US Sales Only); INIS. 
The production of cumulative particles in hadron-nucieus interac- 


tion, is considered in the framework of the quark-gluon string 
model. 30 refs.; 5 figs. 


17300 (JINR-E-4-93-175) Partition of excitation energy be- 
tween reaction products in heavy ion collisions. Adamyan, 
G.G. (Joint Inst. for Nuclear Research, Dubna (Russian Federa- 
tion). Lab. of Theoretical Physics); Jholos, R.V.; Nasirov, A.K. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). Lab. of 
Theoretical Physics. 1993. 16p. Order Number DE94622940. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the journal ‘Zeitschrift fuer Physik. A’. 

In the single-particle approach a partition of the excitation energy 
between the reaction products in deep inelastic collisions of heavy 
ions is investigated. The role of the particle-hole excitations and 
the nucleon exchange is considered. The ration of the projectile 
excitation energy to the total excitation energy for the reactions 
238(1468 MeV)+'*4Sn, 28U(1398 MeV)+'!°Pd, 5Fe(505 
MeV)+'®Ho, 74Ge(629 MeV)+'®5Ho and 58Ni(880 MeV)+197Au, is 
calculated. The results of calculations are in a good agreement 
with the experimental data. 36 refs., 12 figs., 1 tab. 


17301 (JINR-E-4-93-302) Negative pion photoproduction 
off spin - 1/2- nuclei by linearly polarized photons. Chumbalov, 
A.A. (Joint Inst. for Nuclear Research, Dubna (Russian Federa- 
tion). Lab. of Theoretical Physics); Kamalov, S.S.; Ehramzhyan, 
R.A. Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
Lab. of Theoretical Physics. 1993. 7p. Order Number DE94622923. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Physics Letters. B. 

An analysis of the photon asymmetry = for the negative pion 
photoproduction off 1? C and '® N is presented. General properties 
of the photon asymmetry are discussed. An emphasis is made on 
different predictions for the angular dependence of the £ asymme- 
try done using phenomenological and microscopical models for 
nuclear transition densities. A strong sensitivity of the asymmetry to 
the nuclear model input and also to the final state interaction has 
been found. (author). 14 refs.; 3 figs. 


17302 
tive pion photoproduction off nuclei.: T- and P-asymmetries. 
Chumbalov, A.A. (Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Theoretical Physics); Kamalov, S.S.; 
Ehramzhyan, R.A. Joint Inst. for Nuclear Research, Dubna (Rus- 
sian Federation). Lab. of Theoretical Physics. 1993. 16p. Order 
Number DE94623929. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Nuclear Physics. A. 

A simultaneous theoretical analysis of the polarization observ- 
ables for negative pion photoproduction off the neutron and 9H, 1SC 
and '°N is performed. A sensitivity of the target and recoil asym- 
metries to different ingredients of the theory (the Fermi-motion, the 
final state interaction and the nuclear model input) is investigated. 
An importance of the high (2A w ) configurations in the ground nu- 
clear states is shown. A possibility to extract additional information 
about the nuclear structure as well as about the behavior of the A 
isobar in nucleus is shown to exist. (author). 24 refs.; 6 figs. 


(JINR-E-4-93-303) Polarization observables in nega- 


17303 (JINR-E—4-93-377) Potential energy of dinuclear sys- 
tem. Adamyan, G.G.; Antonenko, N.V.; Dzholos, R.V.; Ivanova, 
S.P.; Mel’nikova, O.1. Joint Inst. for Nuclear Research, Dubna (Rus- 
sian Federation). Lab. of Theoretical Physics. 1993. 19p. Order 
Number DE94622941. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Yadernaya Fizika. 

The effective calculation method of the dinuclear system poten- 
tial energy is proposed. The analytical expressions are obtained to 
calculate the nuclear part of the nucleus-nucleus potential in the 
double folding form. The relationship of this potential with proximity 
potential is found. The influence of deformation and orientation of 
the nuclei on the interaction potential is investigated. Due to the 
balance in binding energies the excited states of some nuclei can 
be imagined as dinuclear or trinuclear systems. (author). 27 refs.; 8 
figs. 
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17304 (JINR-E—15-93-370) Excitation of the high-spin 
isomers 1™ Hf, 19°" Os and 24™ Pb in (+, 7’) reactions. Bala- 
banov, N.P. (Plovdivski Univ., Plovdiv (Bulgaria)); Belov, A.G.; 
Gangrskij, Yu.P.; Kondev, F.G.; Tonchev, A.P. Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation). Lab. of Nuclear 
Reactions. 1993. 16p. Order Number DE94622922. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Submitted to Zeitschrift fuer Physik. A, Atomic Nuclei. 

Excitation of isomeric states of 18° Hf (Um™ = 8—), 19° Os (Um™ = 
10-) and 2% Pb (Jm™ = 97) is studied for (7, 7’) reactions. The 
cross sections and isomeric ratios are measured using activation 
technique in the energy region from 6 up to 15 MeV. Experimental 
results were compared with statistical theory predictions. A relative 
contribution of different -+-ray multipolarities into the process of the 
population of isomeric states excited in the photoabsorption reaction 
and +-cascade is investigated. (author). 32 refs.; 4 figs.; 2 tabs. 


17305 (KFK-5180) Measurement of the stellar (n,7) cross 
section of the shortlived radioactive isotope '’Pm. Ger- 
stenhoefer, T.W. Kernforschungszentrum Karlsruhe GmbH 
(Germany). Inst. fuer Kernphysik; Heidelberg Univ. (Germany). 
Naturwissenschaftlich-Mathematische Gesamtfakultaet. May 1993. 
80p. (In German). Order Number DE94756489. Source: OST]; 
NTIS (US Sales Only); INIS. 

During helium burning in the red giant phase of stellar evolution, 
nuclei with A>60 are produced by the slow neutron capture pro- 
cess. Starting from the iron group isotopes, the synthesis path 
works along the valley of beta stability by subsequent neutron cap- 
tures and beta decays. An important feature of the s-process is the 
occurence of branchings in this path whenever unstable isotopes 
with half-lives comparable to the typical neutron capture time scale 
of about one year are encountered. The analysis of the corre- 
sponding abundance patterns can be used to derive estimates for 
the stellar neutron flux, temperature, and density. Quantitative 
branching analyses require reliable (n,-~) cross sections for the 
branch point nuclei. This report presents the first ever measured 
(n,y) cross section for the branch point '4”Pm (t; ,2=2.6 yr) in the 
neutron energy range 1<E,<110 keV. The quantitative part of the 
experiment was performed with the activation method, but an alter- 
native technique with Moxon-Rae detectors was also successfully 
tested. The measured cross section differs significantly from the 
values obtained via statistical model calculations. The experimental 
requirements for such investigations on radioactive samples are 
more stringent than for stable isotopes. Therefore, the experimental 
setup was optimized with respect to detector techniques, 
background radiation, and neutron yield. This last aspect was ad- 
dressed by an attempt to improve the proton beam intensity for the 
7Li(p,n)’Be reaction that allowes to simulate a quasi-stellar neutron 
spectrum. To this end, the rf gas discharge ion source and optical 
components of the Karisruhe 3.75 Van de Graaff accelerator were 
revised. Last but not least, the radiation hazard of the '47Pm sam- 
ple (180 GBq) had to be accounted for. 


17306 (KIYal-93-24) Integral tests of some high-threshold 
activation cross-sections of neutrons. Vasil'eva, E.G.; Bukanov, 
V.N.; Kolotyj, V.V.; Pasechnik, V.M.; Trofimova, N.A. AN Ukrainskoj 
SSR, Kiev (Ukraine). Inst. Yadernykh Issledovanij. 1993. 15p. (in 
Russian). Order Number DE94622932. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The coordination of differential data of excitation functions of ac- 
tivation reactions has been studied in the neutron energy ranges 3 
- 55 MeV. Experiments have been performed in neutron fields got 
in reactions ° Be(d,n)'® B and ® Be(p,n)® B at Ey= 30, 40, 50 MeV 
and Ep= 50 MeV. It is shown that differential data of reaction 
cross-sections 4” Ti(n,p)*? Sc, ™*-Ti(n,x)4” Sc, °° Zr(n,p)9™ Y, % 
Nb(n,a)9°™ Y, 202 Ti(n,2 n)?° Ti, 5° Ni(n,2 n>? Ni, °° Y(n,2 n)e8 ¥, 
23 Na(n,2 n ny? Na, 5° Co(n,3 n)>? Co, ® Zr(n,3 n)® Zr, 2% Tin,3 

n)20" Tt 197 Au(n,4 n)'® Au have not been determined for sure. 
i cross- ia nse demand further clarification. (author). 14 
refs., 1 tab., 3 figs. 

17307 (KlYal-93-26) Excitation functions of some high- 
threshold activation reactions by neutrons. Vasil’eva, E.G.; 
Bukanov, V.N.; Kolotyj, V.V.; Pasechnik, V.M.; Trofimova, N.A. AN 
Ukrainskoj SSR, Kiev (Ukraine). Inst. Yadernykh Issledovanij. 1993. 
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15p. (in Russian). Order Number DE94622933. Source: 
NTIS (US Sales Only); INIS. 

The results of unfolding of excitation functions of "*'-Ti(n,x)4” Sc, 
90 Zr(n,p)™y, 8 Nb(n,a)™y, 23 Tin,2 n)?* Ti, 58 Ni(n,2 n)5” 
Ni, 8° Y(n,2 n)® Y, 23 Na(n,2 n)® Na, 5° Co(n,3 n)>”? Co, % Zr(n,3 
n)® Zr, 203 Ti(n,3 n)?°? Ti, 197 Au(n,4 n)'®4 Au reactions are pre- 
sented. These cross-sections were obtained from results of 
reaction rates measurements in the neutron fields generated by re- 
actions © Be(d,n)'® B at Ey=30,40,50 MeV and ® Be(p.n)® B at 
E,=50 MeV. (author). 37 refs., 2 figs. 


OSTI; 


17308 (LPN-92-11) Possible observation of medium- 
effects using a pion correlation technique. Pluta, J. (Warsaw 
Univ. of Technology (Poland). Inst. of Physics); Lednicky, R.; Agak- 
ishiev, H.N.; Grishin, V.G.; Stefanski, P.; Dabrowski, H.; Bauer, W.; 
Danielewicz, P.; Klakow, D.; Schuck, P.; Rahmani, A.; Ardouin, D. 
DIOGENE Collaboration. Nantes Univ., 44 (France). 1992. 36p. Or- 
der Number DE94623931. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Correlations of oppositely charged pions produced in interactions 
of protons and light nuclei with different nuclear targets are investi- 
gated. The invariant mass distributions are analyzed in order to 
search for new conjectured nuclear effects. Strong and electromag- 
netic final state interactions between pions and the Coulomb 
interaction between pions and the target nucleus are taken into ac- 
count. An admixture of pion pairs coming from resonance decays 
is estimated. An enhancement in the low invariant mass region is 
observed only for heavy target systems. A shadowing effect due to 
pion absorption inside the nuclear medium is considered as a pos- 
sible source of this pattern. Azimuthal z*+z~ correlations and pion 
yield dependence on the impact parameter, as well as transport 
calculations, seem to confirm this assumption. (author) 59 refs.; 10 
figs. 


17309 (LPN-93-01) Selection of violent collisions by 
means of a neutron calorimeter for interferometry measure- 
ments. Lebrun, C. (Nantes Univ., 44 (France). Lab de Physique 
Nucleaire); Sezac, L.; Chbihi, A. Nantes Univ., 44 (France). 1993. 
10p. (CONF-9301126—: International winter meeting on nuclear 
physics, Bormio (Italy), 31 Jan 1993). Order Number DE94623937. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Two-particle correlation measurements can be used to study 
heavy-ion collisions at intermediate energy to obtain information on 
the space-time characteristics of the emitting source as well as on 
the temperature deduced from the population of excited states. 
improvement in this approach can be obtained by selecting the in- 
volved impact parameter interval. An experiment is described, in 
which a 2°°Pb beam at 29 MeV per nucleon on a ®9Nb target was 
used. The aim of the experiment is to choose experimental condi- 
tions to observe mainly light particle correlations coming from 
heavy equilibrated quasi-projectile nuclei and to sort the events in 
several intervals of reaction violence. It is demonstrated that one 
can use a high efficiency 4 neutron detector as a calorimeter and 
gain with such an instrument high selectivity on the violence of a 
collision. (K.A.) 17 refs.; 5 figs.; 1 tab. 


17310 (SINS—2124/A, pp. 1-5) Shape effects in heavy-ion 
induced fission. Fitzgerald, J.B. (Max-Planck-institut fuer Kern- 
physik, Heidelberg (Germany)). Soltan Inst. for Nuclear Studies, 
Otwock-Swierk (Poland). Nov 1991. (CONF-9108244—: 22. Ma- 
surian Lakes summer school on nuclear physics, Piaski (Poland), 
26 Aug - 5 sep 1991). In Selected topics in nuciear- and astro- 
physics: Proceedings of the 22nd Masurian Lakes summer school 
on nuclear physics, held in Piaski, Poland, August 26 - September 
5, 1991. Seminars. 120p. Order Number DE94621336. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Information from y-ray spectroscopic studies of heavy-ion fusion- 
fission reactions has provided estimates of the average angular 
momentum of fission fragments before prompt neutron and +-ray 
emission. The data, analysed within the framework of a statistical 
scission model, show a correlation between fragments spins and 
the ground-state shapes of the fragments. A measurement of frag- 
ment total kinetic energy (TKE), which is closely related to the 
Coulomb energy at scission, has indicated that scission shapes are 
uniformly deformed. It is deduced that those fragments which 
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preferentially adopt spherical g.s. shapes are colder at, and imme- 
diately following, scission, when spin excitation processes take 
place. The reduction in temperature is consistent with estimates of 
"locked-up” deformation energy. Considerations of energy balance, 
given a smoothly varying TKE distribution, and uniform neutron 
and low-energy (up to 3 MeV) +-ray emission, suggest that spheri- 
cal products with g.s. masses lowered by shell-stabilization may 
de-excite via high-energy non-statistical radiative transitions ac- 
companying the shape relaxation from elongated scission-point 
shape to near-spherical ground-state configuration. An experimen- 
tal investigation of the high-energy -+-ray spectrum in heavy-ion 
induced fission reactions is now underway. 1 fig., 8 refs. (author). 


17311 (SINS—2124/A, pp. 6-10) Tidal symmetry in scatter- 
ing of polarized =Na from 7°®Pb. Choi, H.D. (Birmingham Univ. 
(United Kingdom)); Tungate, G.; Blyth, C.O. Soltan Inst. for Nuclear 
Studies, Otwock-Swierk (Poland). Nov 1991. (CONF-9108244-: 
22. Masurian Lakes summer school on nuclear physics, Piaski 
(Poland), 26 Aug - 5 sep 1991). In Selected topics in nuclear- and 
astro-physics: Proceedings of the 22nd Masurian Lakes summer 
school on nuclear physics, held in Piaski, Poland, August 26 - 
September 5, 1991. Seminars. 120p. Order Number DE94621336. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The data for differential cross sections and transverse tensor 
analysing powers in scattering of polarized 29Na from 2°8Pb at 170 
MeV were obtained for the ground, first and second excited states 
of °5Na. The extracted data were analysed on the basis of the tidal 
symmetry model and the adiabatic approximation. By comparing 
these results with the exact coupled channel calculations and the 
measured data, the validity of tidal symmetry model is discussed. 4 
figs., 1 tab., 8 refs. (author). 


17312 (SINS—2124/A, pp. 11-15) Analysis of the inelastic a- 
36Ar scattering and the *°K(p-vector, a) Ar reaction using 
folding potentials. Neu, R. (Tuebingen Univ. (Germany). Fakultaet 
fuer Physik); Kocher, K.; Ragutt, C.; Staudt, G. Soltan Inst. for 
Nuclear Studies, Otwock-Swierk (Poland). Nov 1991. (CONF- 
9108244—: 22. Masurian Lakes summer school on nuclear physics, 
Piaski (Poland), 26 Aug - 5 sep 1991). In Selected topics in 
nuclear- and astro-physics: Proceedings of the 22nd Masurian 
Lakes summer school on nuclear physics, held in Piaski, Poland, 
August 26 - September 5, 1991. Seminars. 120p. Order Number 
DE94621336. Source: OSTI; NTIS (US Sales Only); INIS. 

The elastic a-scattering on 9*Ar has been analysed in a broad 
range of energies using a double folded a-optical potential. The 
cross sections were reproduced excellently and the extracted opti- 
cal potentials show a nice systematic behaviour. The inelastic 
scattering has been analysed within the coupled-channel approach. 
Again the double-folded potentials lead to a very satisfactory de- 
scription of the cross sections. The analyses proof the oblate 
shape of Ar. In microscopic finite-range DWBA analyses of the 
3°K(p-vector, a)°Ar reaction the use of the folding potential yields 
a good description of the differential cross sections as well as the 
correct absolute values. 3 figs., 2 tabs., 11 refs. (author). 


17313 (SINS—2124/A, pp. 16-22) Power law and fluctuations 
in multifragmentation. Tucholski, A. (Frankfurt Univ. (Germany). 
Inst. fuer Kernphysik). Soltan Inst. for Nuclear Studies, Otwock- 
Swierk (Poland). Nov 1991. (CONF-9108244—: 22. Masurian Lakes 
summer school on nuclear physics, Piaski (Poland), 26 Aug - 5 
sep 1991). In Selected topics in nuclear- and astro-physics: Pro- 
ceedings of the 22nd Masurian Lakes summer school on nuclear 
physics, held in Piaski, Poland, August 26 - September 5, 1991. 
Seminars. 120p. Order Number DE94621336. Source: OSTI; 
NTIS (US Sales Only); INIS. 

| argue that the factorial moments analysis is the very efficient in 
investigation of multifragmentation phenomenon. It is shown that 
inclusive spectrum does not determine the correlations between 
fragments. In particular, | show that inclusive poissonian distribu- 
tion of Miyr(multiplicity of intermediate mass fragments) does not 
determine the correlations between them. 2 figs., 9 refs. (author). 


17314 (SINS—2124/A, pp. 45-49) Astrophysical S-factors of 
reactions relevant for the solar neutrino problem. Krauss, H. 
(Technische Univ., Vienna (Austria). Inst. fuer Experimentelle Kern- 
physik); Gruen, K.; Rauscher, T.; Winkler, S.; Oberhummer, H.; 





Abele, H.; Zwiebel, R.; Staudt, G. Soltan Inst. for Nuclear Studies, 
Otwock-Swierk (Poland). Nov 1991. Project 3924; Sta290/2-1. 
(CONF-9108244-: 22. Masurian Lakes summer school on nuclear 
physics, Piaski (Poland), 26 Aug - 5 sep 1991). In Selected topics 
in nuclear- and astro-physics: Proceedings of the 22nd Masurian 
Lakes summer school on nuclear physics, held in Piaski, Poland, 
August 26 - September 5, 1991. Seminars. 120p. Order Number 
DE94621336. Source: OSTI; NTIS (US Sales One: INIS. 

The astrophysical S-factors for the reactions *He(a,y)’Be and 
7Be(p,7)®B which are relevant for the solar neutrino problem are 
calculated. Excellent agreement with the experimental data is ob- 
tained. 2 figs., 1 tab., 33 refs. (author). 


17315 {SING-C124/A. pp. 50-54) Electron screening in the 
reactions ’Li(p,a)*He, ®Li(d,a)*He and DWBA calculations in 
the subcoulomb regime. Raimann, G. (Muenster Univ. (Ger- 
many). Inst. fuer Kernphysik); Engstler, S.; Rolfs, C.; Gruen, K.; 
Oberhummer, H. Soltan Inst. for Nuclear Studies, Otwock-Swierk 
(Poland). Nov 1991. (CONF-9108244—: 22. Masurian Lakes sum- 
mer schoo] on nuclear physics, Piaski (Poland), 26 Aug - 5 sep 
1991). In Selected topics in nuclear- and astro-physics: Proceed- 
ings of the 22nd Masurian Lakes summer school on nuclear 
physics, held in Piaski, Poland, August 26 - September 5, 1991. 
Seminars. 120p. Order Number DE94621336. Source: OSTI; 
NTIS (US Sales Only); INIS. 

New experimental data of the reactions ’Li(p,a)*He and 
SLi(d,a)*He down to approximately 10 keV center-of-mass energy 
were taken in Muenster and Bochum. The measurements serve 
two purposes: the effect of electron screening was investigated us- 
ing both solid (atomic) and gas (molecular) targets, and the new 
cross section or S(E) data (corrected for electron screening) put 
the available low-energy data on a more reliable basis. In a 
theoretical program simultaneously carried out in Vienna and Tue- 
bingen the reaction ’Li(p,a)*He was investigated using the DWBA 
formalism for direct nuclear reactions. 2 figs., 16 refs. (author). 


17316 (SINS—2124/A, pp. 61-65) Microscopic description of 
26-decay and double charge exchange reaction with pions. 
Bobyk, A. (Uniwersytet Marii Curie-Sklodowskiej, Lublin (Poland). 
Inst. Fizyki); Kaminski, W.A.; Faessler, A.; Pantis, G.; Vergados, 
J.D. Soltan Inst. for Nuclear Studies, Otwock-Swierk (Poland). Nov 
1991. Contract 2.03479101; O6TUES0/91. (CONF-9108244—: 22. 
Masurian Lakes summer school on nuclear physics, Piaski 
(Poland), 26 Aug - 5 sep 1991). In Selected topics in nuclear- and 
astro-physics: Proceedings of the 22nd Masurian Lakes summer 
school on nuclear physics, held in Piaski, Poland, August 26 - 
September 5, 1991. Seminars. 120p. Order Number DE94621336. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Description of the pionic double charge exchange reactions and 
the double beta decay processes are briefly discussed within the 
proton-neutron quasiparticle random phase approximation. The for- 
malism allows to estimate the non-standard physics parameters: 
<m,> <7 eV, \ <5 x 10-5, n < 8x 107”. 2 figs., 16 refs. (au- 
thor). 


17317 (SINS—2124/A, pp. 77-81) Nuclear structure studies 
far off stability using radioactive beams and inverse kinemat- 
ics. Kraus, G. (Gesellschaft fuer Schwerionenforschung mbH, 
Darmstadt (Germany)); Egelhof, P.; Geissel, H. Soltan Inst. for 
Nuclear Studies, Otwock-Swierk (Poland). Nov 1991. (CONF- 
9108244—: 22. Masurian Lakes summer school on nuclear physics, 
Piaski (Poland), 26 Aug - 5 sep 1991). In Selected topics in 
nuclear- and astro-physics: Proceedings of the 22nd Masurian 
Lakes summer school on nuclear physics, held in Piaski, Poland, 
August 26 - September 5, 1991. Seminars. 120p. Order Number 
DE94621336. Source: OSTI; NTIS (US Sales Only); INIS. 

For planned nuclear structure studies on nuclei far off stability 
using radioactive heavy ion beams from SIS/FRS and ESR at GSI 
Darmstadt the conditions and the experimental setup for the first 
prototype experiment p(°°Ni,p’) are discussed. Preliminary results 
of a testmeasurement p(7°°Bi,p) at 100 MeV/u are presented in 
comparison with a DWBA calculation. 3 figs., 4 refs. (author). 


17318 (SINS-2124/A, pp. 88-95) Measured and calculated 
neutron scattering cross sections for the actinide nuclei Th, 
238, and 2°Pu. Sheldon, E. (Lowell Univ., MA (United States). 
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Dept. of Physics and Applied Physics); Egan, J.J.; Kegel, G.H.R.; 
Mittler, A.; Arthur, E.D.; Young, P.G. Soltan Inst. for Nuclear Stud- 
ies, Otwock-Swierk (Poland). Nov 1991. (CONF-9108244—: 22. 
Masurian Lakes summer school on nuclear physics, Piaski 
(Poland), 26 Aug - 5 sep 1991). In Selected topics in nuclear- and 
astro-physics: Proceedings of the 22nd Masurian Lakes summer 
school on nuclear physics, held in Piaski, Poland, August 26 - 
September 5, 1991. Seminars. 120p. Order Number DE94621336. 
Source: OSTI; NTIS (US Sales Only); INIS. 

New results for inelastic neutron scattering from 73*Th and 255U 
to collective rotational and vibrational levels up to E* ~ 1 MeV in 
excitation energy for incident energies E, 2.3-3.0 MeV and for 
239Pu up to E* ~ 0.076 MeV for E, 0.57 MeV are presented. (au- 
thor). 


17319 (SINS—2129/1) Systematic study of L-shell ionization 
of some rare earth elements by light ion bombardment. Bra- 
ziewicz, J. (Wyzsza Szkola Pedagogiczna, Kielce (Poland)); 
Braziewicz, E.; Pajek, M.; Czyzewski, T.; Glowacka, L.; Jaskola, 
M.; Kobzev, A.P.; Kretschmer, W. Soltan Inst. for Nuclear Studies, 
Otwock-Swierk (Poland). May 1992. 57p. Order Number 
DE94621728. Source: OSTI; NTIS (US Sales Only); INIS. 

Thin targets of La, Pr, Nd, Eu, Tb, Ho and Er were bombarded 
by 1H, 7H, 9H, “He and ’Li projectiles. The production cross sec- 
tions for the La, 2, Lg, .,, Lacs, bys, bro3¢ and L; transitions 
have been extracted and corresponding ionization cross sections 
for L;-, Lo- and L3- subshells have been calculated and tabulated. 
9 figs., 13 tabs., 37 refs. (author). 


17320 (SINS—2138/6) Final state interaction in the pd — 
pnp reaction at 1 GeV. Deloff, A. (Soltan Inst. for Nuclear Studies, 
Otwock-Swierk (Poland)); Siemiarczuk, T. Soltan Inst. for Nuclear 
Studies, Otwock-Swierk (Poland). Sep 1992. 91p. Order Number 
DE94621729. Source: OSTI; NTIS (US Sales Only); INIS. 

The pd — pnp reaction at 1 GeV in both the direct and charge 
exchange channel has been investigated. The experimental data 
come from a line reversed beam-target experiment with 3.3 GeV/c 
deuterons incident on a proton target. In the direct channel data 
exhibit narrow structures in the np effective mass spectra: at 
threshold, at 2.02 GeV and at 2.12 GeV which have been seen be- 
fore and we report on a new narrow enhancement at 1.95 GeV. In 
charge exchange channel the data show somewhat broader peak 
at 2.18 GeV. The data are explained by using a conventional ap- 
proach, i.e. without sub-nucleonic degrees of freedom, but including 
the AN channel in NN scattering. 29 figs., 1 tab., 36 refs. (author). 


17321 (UCRL-ID—-115738) Some light-ion _—excitation- 
function measurements on titanium, yttrium, and europium, 
and associated results. West, H.|. Jr. (ed.) (Lawrence Livermore 
National Lab., CA (United States)); Lanier, R.G.; Mustafa, M.G.; 
Nuckolis, R.M.; Nagle, R.J.; O’Brien, H.; Frehaut, J.; Adam, A.; 
Philis, C. Lawrence Livermore National Lab., CA (United States). 
Nov 1993. 97p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94009260. Source: OSTI; NTIS; GPO Dep. 

This report discusses: Fabrication of Plastic-Matrix-Encapsulated 
Accelerator Targets and Their Use in Measuring Nuclear Excitation 
Functions; Correcting Excitation Function Data in the Low Energy 
Region for Finite Thickness of the Target Foils, Including Effects of 
Straggling; Excitation Functions for the Nuclear Reactions on Tita- 
nium Leading to the Production “®V, “4Sc and 4’Se by Proton, 
Deuteron and Triton Irradiations at 0-35 MeV; Some Excitation 
Functions of Proton and Deuteron Induced Reactions on ®°Y; Mea- 
surements of the Excitation Functions of the Isobaric Chain §7Y, 
87ym_ 87¥8 and ®7Sr™; Levels in °’Y Observed in the Decay of 
87Zr; and Nuclear Reaction Excitation Functions from the Irradia- 
tion of 15’-'5SEu with Protons And deuterons up to 35 MeV. 


17322 (UCRL-JC—112897) Spontaneous fission properties 
of 752:-254No and 255.2581104] and the disappearance of the 
outer fission barrier. Wild, J.F.; Hulet, E.K.; Lougheed, R.W.; 
Moody, K.J.; Bandong, B.B.; Dougan, R.J.; Veeck, A. Lawrence 
Livermore National Lab., CA (United States). Sep 1993. 19p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-930905-23: Actinides '93, 
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Santa Fe, NM (United States), 19-24 Sep 1993). Order Number 
DE94007121. Source: OSTI; NTIS; INIS; GPO Dep. 

The mass and total kinetic energy distributions from the sponta- 
neous fission of *°*No, *°4No, [104], and 758/104] were 
measured. The results, in combination with earlier measurements 
for 255No, 258No, and °62No, show a sharp transition from asym- 
metrical mass division in 2°°No to symmetrical division for ®No 
and 262No. On the other hand, all isotopes of element 104, 
including 7©°[104], appear to yield broadly symmetrical mass distri- 
butions. The total kinetic energies around 200 MeV for the 104 
isotopes indicate that they fission by the low-energy mode of 
bimodal fission. Recent calculations of static potential energy sur- 
faces including higher-order asymmetric deformations suggest that 
the outer fission barrier is well below the ground state in energy, 
which accounts for the observance of the symmetric mass division 


17323 (UCRL-JC—115794) Spontaneous fission. Hoffman, 
D.C. (Lawrence Berkeley Lab., CA (United States)). Lawrence Liv- 
ermore National Lab., CA (United States); Lawrence Berkeley Lab., 
CA (United States). Sep 1993. 18p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48 
AC03-76SF00098. (CONF-930905-25: Actinides '93, Santa Fe, 
NM (United States), 19-24 Sep 1993). Order Number DE94009392. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The spontaneous fission (SF) of the heaviest actinides and the 
transactinides is of particular interest because of the dramatic 
changes in properties observed in the region of the heavy fermion 
isotopes and for still heavier elements. The existing experimental 
information on SF properties including half-life systematics, frag- 
ment kinetic-energy and mass-yield distributions, prompt neutron 
emission, and gamma emission will be reviewed. Possibility for ex- 
tending studies of SF properties to other regions are considered 
and the potential for obtaining additional information about low- 
energy fission properties is discussed. 


17324 (UCRL-JC—115916) Equilibration and multitragmen- 
tation In heavy ion reactions. Peilert, G. (Lawrence Livermore 
National Lab., CA (United States)); Mustafa, M.G.; Blann, M.; Botv- 
ina, A. Lawrence Livermore National Lab., CA (United States). Sep 
1993. 9p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. (CONF-930999-8: NATO Ad- 
vanced Study Institute on hot and dense nuclear matter, Bodrum 
(Turkey), 26 Sep - 9 oct 1993). Order Number DE94008677. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Modeling of multifragmentation measurements from heavy ion re- 
actions generally requires separate treatment of the initial fast part 
of the reaction, during which energetic nucleons are emitted, and 
of a quasi-equilibrated system where sufficient degrees of freedom 
have been excited, so that statistical approaches may be applied. 
Some of the more sophisticated fast cascade models, e.g., Quan- 
tum molecular dynamics (QMD), might also produce fragment 
yields, however, transport models have not yet been able to satis- 
factorily reproduce fragmentation properties of nuclear reactions. In 
this work we consider the interactions of 9*Ar with 19” Au at incident 
energies of 35 to 110 MeV-A, which was investigated by de Souza 
et al. We will first look at two dynamic models which may be used 
to estimate the excitation remaining for quasi-equilibrated systems 
following the fast nucleonic cascade, specifically the Boltzmann 
master equation (BME) and Quantum molecular dynamics (QMD) 
approaches. Using excitations from the BME model to estimate val- 
ues for quasi-equilibrated nuclei, we will explore two approaches to 
Statistical multifragmentation calculations, one of sequential binary 
decay, the other a simultaneous multifragmentation model (SMM). 
We will consider central collisions in our calculations, and experi- 
mental results gated on the highest total charged particle 
emissions — those deduced to be central collisions. 


17325 (UCRL-JC—116332) Photon interaction data for 
ENDF/B-VI. Cullen, D.E.; Perkins, S.T. Lawrence Livermore Na- 
tional Lab., CA (United States). Feb 1994. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-940407-17: Topical meeting on advances in 
reactor physics, Knoxville, TN (United States), 11-14 Apr 1994). 
Order Number DE94009102. Source: OSTI; NTIS; INIS; GPO Dep. 

The ENDF/B-VI photon interaction library includes data for the 
elements hydrogen (Z=1) through fermium (Z=100) over the energy 
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range 10 eV to 100 MeV. This library contains data to meet the 
needs of traditional photon transport methods. However, this library 
also contains data that can be used to perform much more detailed 
transport calculations. This paper describes the contents of this li- 
brary and how it can be used for both traditional and more detailed 
transport calculations. 


17326 (WHC-EP-0727) Processing of FENDL-PA/1.1. Mann, 
F.M.; Lessor, D.E.; Carter, L.L. Westinghouse Hanford Co., Rich- 
land, WA (United States). Feb 1994. 195p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO06-87RL10930. 
Order Number DE94009761. Source: OSTI; NTIS; GPO Dep. 

The Fusion Evaluated Nuclear Data Library (FENDL) is an evalu- 
ated nuciear data library based upon the best evaluations from the 
world community. The library is maintained by the Nuclear Data 
Section of the International Atomic Energy Agency (IAEA). How- 
ever, before the data can be used in computer codes, it must be 
processed into the appropriate format. The library containing the 
transmutation (or activation) cross sections that are part of FENDL 
is designated as FENDL-PA (P designating pointwise). The evalua- 
tions in Version 1.1 of this activation library were selected in the 
following two steps. For the most important reactions (~250), 
consultants to the IAEA compared evaluations submitted for con- 
sideration with experimental data. These evaluations included those 
from ENDF/B, JEF, BROND, JENDL, as well as “complete” activa- 
tion libraries, such as EAF and REAC. The consultants then chose 
the “best” evaluation for each of the reactions. The evaluations for 
the remaining (~12,000) reactions were taken from EAF-3. The 
pointwise FENDL-PA/1.1 activation library was processed into two 
formats. Continuous energy format as used by the Monte Carlo 
neutron/photon transport code MCNP. ASCII 175 group multigroup 
format as used by the transmutation code REAC*2/3. 
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Refer also to citation(s) 16323, 17007, 17061, 17140, 17146, 
17147, 17148, 17149, 17150, 17158, 17162, 17163, 17180, 17182, 
17183, 17186, 17187, 17191, 17192, 17193, 17194, 17196, 17218, 
17221, 17222, 17226, 17227, 17228, 17229, 17230, 17232, 17236, 
17240, 17241, 17242, 17250, 17255, 17260, 17261, 17262, 17263, 
17264, 17265, 17266, 17267, 17268, 17269, 17270, 17271, 17272, 
17273, 17274, 17275, 17279, 17280, 17281, 17282, 17283, 17284, 
17285, 17288, 17290, 17292, 17297, 17298, 17304, 17305, 17314, 
17315, 17317, 17318, 17320, 17321, 17323, 17324, 17525 


17327 (PTB-Ra—16/4) Half-lives and photon emission prob- 
abilities of frequently applied radionuclides. Schoetzig, U.; 
Schrader, H. Physikalisch-Technische Bundesanstalt, Braunschweig 
(Germany). Radioaktivitaet. Jul 1993. 69p. (In German). Order 
Number DE94758736. Source: OSTI; NTIS (US Sales Only); INIS. 

In the following tabellary compilation emission probabilities and 
half-lives of about 100 hitherto studied radionuclides are listed. The 
data have partly been measured in the PTB, partly they originate 
from other data compilations, or several such values were aver- 
aged; many of these values were checked by own measurements. 
(orig.) 
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Refer also to citation(s) 15240, 15241, 16101, 16102, 16317, 17647 


17328 (INIS-BR-3296) Solid angle experimental correc- 
tions for gamma-gamma angular correlation. Procida, V.L.C. 
Sao Paulo Univ., SP (Brazil). Inst. de Fisica. 1990. 56p. (In Por- 
tuguese). Order Number DE94622967. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A mapping of intrinsic efficiency on the photopeak of two false 
coaxial type Ge(Li) detectors, using collimated photons from a 1 
mCi Eu 152 source, depending on the incidence direction. 
(L.C.J.A.). 


17329 (INIS-BR-3303) S, approach applied to the solution 
of transport equation. Lopes, J.P. Universidade Federal, Rio de 
Janeiro, RJ (Brazil). Coordenacao dos Programas de Pos- 
graduacao de Engenharia. Sep 1973. 213p. (In Portuguese). Order 
Number DE94622961. Source: OSTI; NTIS (US Sales Only); INIS. 





In this work the origin of the Transport Theory is considered and 
the Transport Equation for the movement of the neutron in a system 
is established in its more general form, using the laws of nuclear 
physics. This equation is used as the starting point for develop- 
ment, under adequate assumptions, of simpler models that render 
the problem suitable for numerical solution. Representation of this 
model in different geometries is presented. The different processes 
of nuclear physics are introduced briefly and discussed. In addition, 
the boundary conditions for the different cases and a general pro- 
cedure for the application of the Conservation Law are stated. The 
last chapter deals specifically with the S, method, its development, 
definitions and generalities. Computational schemes for obtaining 
the S, solution in spherical and cylindrical geometry, and conver- 
gence acceleration methods are also developed. (author). 


17330 (INIS-RU-375, pp. 81-84) Use of spatial channel the- 
ory in the three-dimensional shielding calculation by the 
Monte Carlo method. Vyaz'min, S.O.; Shakhovskij, V.V. Gosu- 
darstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehnergij. 
1990. 246p. (In Russian). (CONF-9009550-: 5. All-Union scientific 
conference on ionizing radiation protection of nuclear-technical in- 
stallations, Protvino (Russian Federation), 19-21 Sep 1990). In 5th 
All-Union conference on ionizing radiation protection of nuclear- 
technical installation. Order Number DE94623502. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Results of calculating the three-dimensional shielding fragment 
are persented. 4 refs. 


17331 (INIS-RU-375, pp. 85-88) On choice of threshold en- 
ergy in calculations of charged particles transport by Monte 
Carlo method. Goncharov, A.|.; Kol’zhuchkin, A.M.; Tropin, M.S. 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehn- 
ergij. 1990. 246p. (In Russian). (CONF-9009550-: 5. All-Union 


scientific conference on ionizing radiation protection of nuclear- 
technical installations, Protvino (Russian Federation), 19-21 Sep 


1990). In 5th All-Union conference on ionizing radiation protection 
of nuclear-technical installation. Order Number DE94623502. 
Source: OSTI; NTIS (US Sales Only); INIS. 

To calculate the problems of charged particle transport by the 
Monte Carlo method the threshold energy is chosen so that the 
contribution of particles with the energies lower than the threshold 
one, to the functional studied is neglogeably small. 4 refs. 


17332 (INIS-RU-—375, pp. 89-92) Use of bilinear functionals 
for calculation of spatial distribution of linear functionals in lo- 
cal ranges by Monte Carlo method. Klass, E.V.; Shikhovskij, 
V.V. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehn- 
ergij. 1990. 246p. (In Russian). (CONF-9009550-: 5. All-Union 
scientific conference on ionizing radiation protection of nuclear- 
technical installations, Protvino (Russian Federation), 19-21 Sep 
1990). In 5th All-Union conference on ionizing radiation protection 
of nuclear-technical installation. Order Number DE94623502. 
Source: OSTI; NTIS (US Sales Only); INIS. 

It is advisable to conduct the calculation of detailed space distri- 
butions of linear functionals in a local region using non-local 
estimations. The proposed methods of calculating the space distri- 
bution of linear functionals is realized on the base of programs for 
calculating the radiation fields in the three-dimensional geometry 
using the Monte Carlo method.4 refs. 


17333 (INIS-RU-375, pp. 93-95) Features of neutron trans- 
port multigroup equation solution by the Monte Carlo method. 
Minyaeva, L.E.; Shakhovskij, V.V. Gosudarstvennyj Komitet po 
Ispol’Zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (Russian Feder- 
ation). Inst. Fiziki Vysokikh Ehnergij. 1990. 246p. (In Russian). 
(CONF-9009550-: 5. All-Union scientific conference on ionizing 
radiation protection of nuclear-technical installations, Protvino (Rus- 
sian Federation), 19-21 Sep 1990). In 5th All-Union conference on 
ionizing radiation protection of nuclear-technical installation. Order 
Number DE94623502. Source: OSTI; NTIS (US Sales Only); INIS. 

To solve the problem of neutron and secondary photon tranfer it 
is advisable to use the solution of the conjugated equation taking 
account of the energy dependence of interaction cross sections for 
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each physical area homogeneous by composition. The algorith pro- 
posed is realized in the ROBOT program package intended for 
calculating the neutron and photon transfer in three-dimensional 
protective compositions by the Monte Carlo method. 3 refs. 


17334 (INIS-RU-375, pp. 101-108) TRION program package 
for calculation of linear and fluctuation characteristics of ion 
and electron radiation effect on materials. Lappa, A.V.; 
Bigil’deev, E.A.; Burmistrov, D.S.; Vasil’ev, O.N. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov 
(Russian Federation). Inst. Fiziki Vysokikh Ehnergij. 1990. 246p. (In 
Russian). (CONF-9009550-: 5. All-Union scientific conference on 
ionizing radiation protection of nuclear-technical installations, 
Protvino (Russian Federation), 19-21 Sep 1990). In 5th All-Union 
conference on ionizing radiation protection of nuclear-technical in- 
stallation. Order Number DE94623502. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The TRION program package capabilities for calculating linear 
and fluctuation characteristics of eV energy electron and MeV en- 
ergy ion effect on the materials are considered. 13 refs. 


17335 (INIS-RU-375, pp. 109-114) Weight Monte Carlo 
method for calculation of mean and fluctuation characteristics. 
Lapsha, A.V.; Burmistrov, D.S. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (Russian Feder- 
ation). Inst. Fiziki Vysokikh Ehnergij. 1990. 246p. (In Russian). 
(CONF-9009550-: 5. All-Union scientific conference on ionizing 
radiation protection of nuclear-technical installations, Protvino (Rus- 
sian Federation), 19-21 Sep 1990). In 5th All-Union conference on 
ionizing radiation protection of nuclear-technical installation. Order 
Number DE94623502. Source: OSTI; NTIS (US Sales Only); INIS. 

Application of weight Monte Carlo method for calculating the fluc- 
tuational characteristics of high energy cascades is considered. 
The efficiency of weight estimation in a model of particle transfer 
with artificial absorption is investigated. 2 refs. 


17336 (INIS-RU-375, pp. 115-127) New version of the 
KASKAD program packet for calculation of linear and fluctua- 
tion characteristics of electron-photon fields in the energy 
range of 0.01-10° MeV. Lappa, A.V.; Burmistrov, D.S. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehnergij. 
1990. 246p. (In Russian). (CONF-9009550-: 5. All-Union scientific 
conference on ionizing radiation protection of nuclear-technical in- 
stallations, Protvino (Russian Federation), 19-21 Sep 1990). In 5th 
All-Union conference on ionizing radiation protection of nuclear- 
technical installation. Order Number DE94623502. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Another scheme of simulating the charge particle flights is intro- 
ducted to the new version of the KASKAD-5 package and the 
Landau-Pomeranchuk-Migdal effect is taken into account which al- 
lows one to extend the particle energy range up to 1000 TeV and 
higher. 23 refs. 


17337 (INIS-RU-375, pp. 128-131) Some regularities of 
forming time structure of radiation in inhomogeneous shield. 
Vyaz'min, S.O. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Serpukhov (Russian Federation). Inst. Fiziki 
Vysokikh Ehnergij. 1990. 246p. (in Russian). (CONF-9009550-: 5. 
All-Union scientific conference on ionizing radiation protection of 
nuclear-technical installations, Protvino (Russian Federation), 19-21 
Sep 1990). in 5th All-Union conference on ionizing radiation protec- 
tion of nuclear-technical installation. Order Number DE94623502. 
Source: OSTI; NTIS (US Sales Only); INIS. 

To determine the regularities of formation of secondary gamma 
radiation dose rate time distribution, investigations are conducted in 
a complex configuration shielding using a model problem which al- 
lows one to understand the general features of non-steady-state 
field formation for more complicated circuts. The calculations are 
conducted by the Monte Carlo method according to the MARS pro- 
gram. 1 ref. 


17338 (INIS-RU-375, pp. 132-138) Fluctuations of energy 
absorption in materials out of shield and yield of radiation 
threshold effects. Lappa, A.V.; Burmistrov, D.S. Gosudarstvennyj 
Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov 
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(Russian Federation). Inst. Fiziki Vysokikh Ehnergij. 1990. 246p. (In 
Russian). (CONF-9009550-: 5. All-Union scientific conference on 
ionizing radiation protection of nuclear-technical installations, 
Protvino (Russian Federation), 19-21 Sep 1990). In 5th All-Union 
conference on ionizing radiation protection of nuclear-technical in- 
stallation. Order Number DE94623502. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Energy absorption fluctuations in materials outside the shield and 
radiation threshold effect yield are calculated. Defects in radiation 
defectoscopy are revealed. An example of calculating the de- 
tectability in the introscopic system is given. 7 refs. 


17339 (INIS-RU-375, pp. 148-152) XRAY applied program 
package for calculation of electron-photon fields in the energy 
range of 1-1000 keV. Lappa, A.V.; Khadyeva, Z.M.; Burmistrov, 
D.S.; Vasil'ev, O.N. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Serpukhov (Russian Federation). Inst. 
Fiziki Vysokikh Ehnergij, 1990. 246p. (In Russian). (CONF- 
9009550-: 5. All-Union scientific conference on ionizing radiation 
protection of nuclear-technical installations, Protvino (Russian Fed- 
eration), 19-21 Sep 1990). In 5th All-Union conference on ionizing 
radiation protection of nuclear-technical installation. Order Number 
DE94623502. Source: OSTI; NTIS (US Sales Only); INIS. 

The package of applied XRAY programs is intended for calculat- 
ing the linear and fluctuation characteristics of photon and electron 
radiation fields in heterogeneous medium within 1-1000 keV energy 
range. The XRAY program package consists of moduli written in 
FORTRAN-IV and data files. 9 refs. 


17340 (INIS-RU-375, pp. 153-159) Local evaluations of dif- 
ferential fluxes on the base of analytical solutions of transport 
equation for low multiplicities of scattered particles. Burlyakov, 
K.Yu.; Kondurushkin, N.A. Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (Russian Feder- 
ation). Inst. Fiziki Vysokikh Ehnergij. 1990. 246p. (In Russian). 
(CONF-9009550-: 5. All-Union scientific conference on ionizing 
radiation protection of nuclear-technical installations, Protvino (Rus- 
sian Federation), 19-21 Sep 1990). In 5th All-Union conference on 
ionizing radiation protection of nuclear-technical installation. Order 
Number DE94623502. Source: OSTI; NTIS (US Sales Only); INIS. 

Generalized local evaluations of differential particle fluxes at a 
point of phase space are described. They as well realize the transi- 
tion from point source and detector to the ones distributed in space 
which helps to achieve contribution to the evaluation by each unit 
of trajectory. 3 refs. 


17341 (JAERI-M-93-210) Parallelization of MCNP 4, a 
Monte Carlo neutron and photon transport code system, in 
highly parallel distributed memory type computer. Masukawa, 
Fumihiro (Japan Atomic Energy Research Inst., Tokai, Ibaraki 
(Japan). Tokai Research Establishment); Takano, Makoto; Naito, 
Yoshitaka; Yamazaki, Takao; Fujisaki, Masahide; Suzuki, Koichiro; 
Okuda, Motoi. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Nov 1993. 44p. (in Japanese). Order Number 
DE94753335. Source: OSTI; NTIS; INIS. 

In order to improve the accuracy and calculating speed of shield- 
ing analyses, MCNP 4, a Monte Carlo neutron and photon 
transport code system, has been parallelized and measured of its 
efficiency in the highly parallel distributed memory type computer, 
AP1000. The code has been analyzed statically and dynamically, 
then the suitable algorithm for parallelization has been determined 
for the shielding analysis functions of MCNP 4. This includes a 
strategy where a new history is assigned to the idling processor el- 
ement dynamically during the execution. Furthermore, to avoid the 
congestion of communicative processing, the batch concept, pro- 
cessing multi-histories by a unit, has been introduced. By analyzing 
a sample cask problem with 2,000,000 histories by the AP1000 
with 512 processor elements, the 82 % of parallelization efficiency 
is achieved, and the calculational speed has been estimated to be 
around 50 times as fast as that of FACOM M-780. (author). 


17342 (LA-SUB-94-61) A fully coupled Monte Carlo/ 
discrete ordinates solution to the neutron transport equation: 
Final report. Fililppone, W.L. (Arizona Univ., Tucson, AZ (United 
States)); Baker, R.S. Los Alamos National Lab., NM (United 
States); Arizona Univ., Tucson, AZ (United States). 1990. 211p. 
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Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE94009071. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Thesis submitted by R.S. Baker to the University of Arizona, 
Tucson, AZ. 

The neutron transport equation is solved by a hybrid method that 
iteratively couples regions where deterministic (Sy) and stochastic 
(Monte Carlo) methods are applied. Unlike previous hybrid meth- 
ods, the Monte Carlo and Sy regions are fully coupled in the sense 
that no assumption is made about geometrical separation or de- 
coupling. The hybrid method provides a new means of solving 
problems involving both optically thick and optically thin regions 
that neither Monte Carlo nor Sy is well suited for by themselves. 
The fully coupled Monte Carlo/S, technique consists of defining 
spatial and/or energy regions of a problem in which either a Monte 
Carlo calculation or an Sy calculation is to be performed. The 
Monte Carlo region may comprise the entire spatial region for se- 
lected energy groups, or may consist of a rectangular area that is 
either completely or partially embedded in an arbitrary Sy region. 
The Monte Carlo and Sy regions are then connected through the 
common angular boundary fluxes, which are determined iteratively 
using the response matrix technique, and volumetric sources. The 
hybrid method has been implemented in the S, code TWODANT 
by adding special-purpose Monte Carlo subroutines to calculate the 
response matrices and volumetric sources, and linkage subroun- 
tines to carry out the interface flux iterations. The common angular 
boundary fluxes are included in the Sy, code as interior boundary 
sources, leaving the logic for the solution of the transport flux un- 
changed, while, with minor modifications, the diffusion synthetic 
accelerator remains effective in accelerating Sy calculations. The 
special-purpose Monte Carlo routines used are essentially analog, 
with few variance reduction techniques employed. However, the 
routines have been successfully vectorized, with approximately a 
factor of five increase in speed over the non-vectorized version. 


17343 (LA-UR-94-891) A forward/adjoint transport formal- 
ism for sensitivity studies. Morel, J.E.; McGhee, J.M. Los 
Alamos National Lab., NM (United States). [1994]. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-940625-4: 6. AIAA/ASME thermophysics 
and heat transfer conference, Colorado Springs, CO (United 
States), 20-23 Jun 1994). Order Number DE94009363. Source: 
OSTI; NTIS; GPO Dep. 

We describe a formalism for efficiently estimating the sensitivity 
of radiative transfer solutions to perturbations in the absorption and 
scattering properties of the transport medium assuming a fixed ma- 
terial temperature distribution. This formalism is adapted from a 
similar formalism commonly used in the neutron transport commu- 
nity. It is based upon the use of solutions to both the forward 
(standard) and adjoint transport equations. Given any desired inte- 
gral response, one can use this formalism to obtain a first-order 
estimate of the change in that response as a function of any per- 
turbation in the absorption coefficients, the scattering coefficients, 
and the scattering phase function. One forward transport solution 
and one adjoint transport solution are required for the unperturbed 
system. The estimate for the change in the response is expressed 
in terms of integrals over phase space of certain functions con- 
structed from the forward intensity solution, the adjoint intensity 
solution, the absorption coefficient perturbation, the scattering coef- 
ficient perturbation, and the scattering phase function perturbation. 
Given a large set of perturbations, it is much less costly to use this 
formalism to estimate the effect of each perturbation than to solve 
the transport equation for each perturbed configuration. Interest- 
ingly, standard radiative transfer codes can be used to solve the 
adjoint transport equation, so special adjoint transport codes are 
not required. After describing the formalism, a simple analytic ex- 
ample calculation is performed to demonstrate its validity. Finally, 
the method is used to determine the change in the surface 
radiative heat flux due to changes in the multigroup (non-grey) ab- 
sorption and scattering coefficients in a three-dimensional 
benchmark problem with anisotropic scattering. 


17344 (UCRL-JC—116063) A new point-centered diffusion 
differencing for unstructured meshes. Palmer, T.S. Lawrence 
Livermore National Lab., CA (United States). 18 Jan 1994. 6p. 
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Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-940630-3: 11. topical meeting 
on the technology of fusion energy, New Orleans, LA (United 
States), 19-24 Jun 1994). Order Number DE94006399. Source: 
OSTI; NTIS; GPO Dep. 

During the last few years, there has been an increased effort to 
devise robust transport differencings for unstructured meshes, 
specifically arbitrarily connected grids of polygons. Conversely, de- 
velopment of diffusion methods on these grids has been lacking. 
While Morel, Kershaw, Shestakov and others have done a great 
deal of work on diffusion schemes for logically-rectangular grids, to 
our knowledge there has been little or no work on discretizations of 
the diffusion equation on unstructured meshes of polygons. In this 
paper, we introduce a point-centered diffusion differencing for gen- 
eral two-dimensional unstructured meshes. The method has the 
following attractive properties: (1) transition to the standard 
five-point point-centered scheme on orthogonal meshes; (2) preser- 
vation of the homogeneous linear solution; (3) second-order 
accuracy; (4) strict conservation within the control volume sur- 
rounding each point; and (5) convergence to the exact result as 
the mesh is refined, regardless of the smoothness of the mesh. 
The only potential disadvantage of the method is that the diffusion 
matrix is asymmetric, in general. 


6641 Theory of Electronic Structure of Atoms and 
Molecules 


Refer also to citation(s) 15723, 16195 


17345 (ANL/ER/PP-—76997) Remarks on relations between 
X-ray emission and Auger transition rates and molecular prop- 
erties: Chemical effect. Kimura, M. (Argonne National Lab., IL 
(United States)). Argonne National Lab., IL (United States). [1994]. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE94009810. Source: 
OSTI; NTIS; GPO Dep. 

Relations are pointed out that there exist between (1) the X-ray 
emission rate and the x bond order and (2) the Auger transition rate 
and the valence electron density (chemical effects) resulting from C 
1s vacancy in carbon-containing molecules. Recognition of these 
relations is very important for analysis of experimental data and for 
prediction of these quantities, for which no data are available. 


17346 (GS-93-81(prepr.)) The vacuum-polarization contri- 
bution to the hyperfine structure splitting of hydrogen-like 
atoms. Schneider, S.M. (Frankfurt Univ. (Germany). Inst. fuer 
Theoretische Physik); Greiner, W.; Soff, G. Gesellschaft fuer Schw- 
erionenforschung mbH, Darmstadt (Germany). Dec 1993. 16p. 
Order Number DE94756234. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A calculation of the vacuum-polarization contribution to the hy- 
perfine splitting for hydrogen-like atoms is presented. The extended 
nuclear charge distribution is taken into account. For the experi- 
mentally interesting case °°°Bi®*+ we predict a AA = -1.6 nm shift 
for the transition wave length of the ground state hyperfine split- 
ting. (orig.) 


6642 Spectra of Atoms and Molecules and Their In- 
teractions With Photons 


17347 (GSI-93-58(prepr.)) Structure of very heavy few- 
electron ions - new results from the heavy ion storage ring, 
ESR. Mokler, P.H.; Stoehlker, T.; Kozhuharov, C.; Moshammer, R.; 
Rymuza, P.; Bosch, F.; Kandler, T. Geselischaft fuer Schwerionen- 
forschung mbH, Darmstadt (Germany). Aug 1993. 59p. 
(CONF-9307173-: 25. conference of the European Group for 
Atomic Spectroscopy (EGAS), Caen (France), 13-16 Jul 1993). Or- 
der Number DE94756467. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The heavy ion synchrotron/storage ring facility at GSI, SIS/ESR, 
provides intense beams of cooled, highly-charged ions up to naked 
uranium (U%+). By electron capture during ion-atom collisions in 
the gas target of the ESR or by recombination at ion-electron en- 
counters in the "electron cooler” excited states are populated. The 


detailed structure of very heavy one-, two- and three-electron ions 
is studied. The different mechanisms leading to the excited states 
are described, as well as the new experimental tools now available 
for a detailed spectroscopy of these interesting systems. Special 
emphasis is given to X-ray transitions to the groundstates in H- 
and He-like systems. For the heaviest species the groundstate 
Lambshift can now be probed on an accuracy level of better than 
10% using solid-state X-ray detectors. Applying dispersive X-ray 
analyzing techniques, this accuracy will certainly be improved in 
future. However, utilizing the dielectronic resonances for a spec- 
troscopy, the structure in Li-like heavy ions can already be probed 
now on the sub eV level. (orig.) 


17348 (LYCEN-9344) Coulomb energy averaged over the 
nlN-atomic states with a definite spin. Kibler, M. (Lyon-1 Univ., 
69 - Villeurbanne (France). Inst. de Physique Nucleaire); Smirnov, 
Yu.F. Lyon-1 Univ., 69 - Villeurbanne (France). Inst. de Physique 
Nucleaire. Sep 1993. 11p. Order Number DE94621785. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Submitted to Journal of Physics. B, Atomic Molecular and Optical 
Physics (UK). 

A purely group-theoretical approach, based upon the use of 
properties of fractional-parentage coefficients and isoscalar factors, 
is developed for the derivation of the Coulomb energy averaged 
over the states, with a definite spin, arising from an atomic configu- 
ration nl‘. (author) 15 refs. 


17349 (SINS—2124/A, pp. 101-105) Heavy ion induced Ka 
X-ray spectra of Tb studied by means of bent-crystal spec- 
trometer. Ludziejewski, T. (Soltan Inst. for Nuclear Studies, 
Otwock-Swierk (Poland)); Rymuza, P.; Sujkowski, Z.; Anagnos- 
topoulos, D.; Borchert, G.; Carlen, M.; Dousse, J.Cl.; Rheme, Ch.; 
Drentje, A. Soltan Inst. for Nuclear Studies, Otwock-Swierk 
(Poland). Nov 1991. (CONF-9108244—: 22. Masurian Lakes sum- 
mer school on nuclear physics, Piaski (Poland), 26 Aug - 5 sep 
1991). In Selected topics in nuclear- and astro-physics: Proceed- 
ings of the 22nd Masurian Lakes summer school on nuclear 
physics, held in Piaski, Poland, August 26 - September 5, 1991. 
Seminars. 120p. Order Number DE94621336. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A diffraction spectrometer with a quartz crystal bent to the radius 
of 4.64 m has been installed at the beam line of K6 variable en- 
ergy cyclotron. The instrument is intended for a detailed study of 
KX-rays from multiply ionized atoms with Z>56. The KX-ray spec- 
tra of Tb produced during the bombardment with 15 MeV/amu “He 
and ®°Ne beams are presented along with the Ka X-ray calibration 
spectrum of '7°Yb. The L-shell ionization probabilities in near cen- 
tral collisions are deduced from the measured L-satellite yield 
distribution. The procedure to extract the ionization probabilities 
from the measured satellite spectra is discussed. 3 figs., 1 tab., 17 
refs. (author). 


17350 (UCRL-LR-115961) A study of diagnostic x-ray lines 
in heliumlike neon using an electron beam ion trap. Wargelin, 
B.J. Lawrence Livermore National Lab., CA (United States). Oct 
1993. 170p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94009372. Source: OSTI; NTIS; GPO Dep. 

Heliumlike ions play an extremely important role in X-ray astro- 
physics because of their emissivity and because the relative 
intensities of their emission lines can be used to infer physical 
characteristics of X-ray emitting plasmas, including temperature, 
electron density, and ionization balance. In order to properly apply 
these diagnostics, accurate atomic data are required, including 
cross sections for collisional excitation and ionization, radiative 
rates, and the wavelengths and strengths of satellite lines. Although 
theoretical atomic models have been created to estimate many of 
the rates and cross sections involved, very few experimental re- 
sults are available for comparison with theoretical predictions. This 
thesis describes an experimental study of heliumlike neon using an 
electron beam ion trap, a device specifically designed to study X- 
ray emission from highly charged ions. Using a low-energy X-ray 
spectrometer designed and built for this experiment, electron im- 
pact excitation cross sections and dielectronic satellite strengths 
were measured for all significant n = 2-+1 emission lines in He-like 
and Li-like Ne over a range of energy extending from well below 
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the direct excitation threshold of the lines to over fourteen times 
the threshold energy. The cross section for innershell ionization of 
Li-like Ne, which excites the He-like forbidden line, was also mea- 
sured. In addition, the radiative and collisional depopulation rates 
of the metastable Is2s °S,, state, which form the basis of the He- 
like Ne density diagnostic, were determined. Experimental results 
were generally in agreement with theoretical predictions, although 
some significant differences were noted, particularly for the wave- 
lengths and resonance strengths of dielectronic satellites. 


6643 Collision Phenomena 


Refer also to citation(s) 15731, 16044, 17243, 17359, 17360, 
17363, 17400, 17549, 17552 


17351 (ANL/ER/PP-73234) Comment on “Observation of 
the striking departure trom velocity proportionality in low- 
energy electronic stopping”. Kimura, M. (Argonne National Lab., 
IL (United States)). Argonne National Lab., IL (United States). 
[1994]. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE94009821. Source: OSTI; NTIS; GPO Dep. 

Short communication. HYDROGEN/atom-molecule collisions; 
HELIUM/atom-molecule collisions; _ATOM-MOLECULE COLLI- 
SIONS/stopping power; ENERGY LOSSES; HYDROGEN; 
HELIUM; CROSS SECTIONS; INELASTIC SCATTERING 


17352 (DOE/ER/40561—126) Inelastic electron scattering on 
Cg clusters. Yabana, K. (Niigata Univ. (Japan). Dept. of Physics); 
Bertsch, G.F. Washington Univ., Seattle, WA (United States). 
[1993]. 26p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FGO06-90ER40561. Order Number 
DE94007275. Source: OSTI; NTIS; INIS; GPO Dep. 

We caiculate the electronic excitation of Cg, by inelastic electron 
scattering or electron energy loss spectroscopy (EELS). The scat- 
tering process is treated in the distorted-wave Born approximation, 
and the electronic excitations are calculated in a spherical basis 
model. We find that low energy electrons excite some non- 
photoactive modes, in agreement with experiment. Spin triplet 
modes are poorly excited, even at the lowest electron energies. 


17353 (GSI-93-42) é-electron spectroscopy and the atomic 
clock effect in heavy-ion collisions. Mueller-Nehler, U. (Frankfurt 
Univ. (Germany). Inst. fuer Theoretische Physik); Soff, G. 
Gesellschaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many). Nov 1993. 241p. Order Number DE94756231. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The properties of strongly bound electrons in superheavy quasi- 
molecular systems with combined nuclear charge numbers Z = Zp 
+ Zr > 110 are investigated. The emission of 5-electrons may 
serve as an atomic clock for nuclear reactions which is associated 
with the large overlap of the electron probability density with the 
nuclear interior. Excitation and emission rates of inner-shell elec- 
trons in collisions of very heavy ions with beam energies at or 
above the nuclear Coulomb barrier depend explicitly on details of 
the nuclear dynamics. Theoretical and experimental results are re- 
viewed. (orig.) 


17354 (GSI-93-59(prepr.)) X-ray emission from very-heavy 
H- and He-like ions in collisions with gaseous and solid tar- 
gets. Stoehiker, T. (Gesellschaft fuer Schwerionenforschung mbH, 
Darmstadt (Germany)); Mokler, P.H.; Beckert, K.; Bosch, F.; Eick- 
hoff, H.; Franzke, B. Gesellschaft fuer Schwerionenforschung mbH, 
Darmstadt (Germany). Aug 1993. 22p. (CONF-9307113-—: 16. inter- 
national conference on x-ray and inner shell processes, Debrecen 
(Hungary), 12-16 Jul 1993). Order Number DE94756466. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Projectile X-ray emission and charge-exchange processes are 
studied for bare and one-electron Bi, Pb, and U ions in collisions 
with gaseous and solid targets at relativistic energies. The experi- 
mental data for both, the total and sub-shell differential cross 
sections, are discussed and compared with theoretical predictions. 
Moreover, the experiments were extended to atomic structure stud- 
ies. The result on the groundstate Lamb-shift for hydrogenic 


uranium is presented which compares very well with theoretical 
prediction. (orig.) 
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17355 (GS}-93-62(prepr.)) Atomic physics using storage- 
cooler rings. Bosch, F. Gesellschaft fuer Schwerionenforschung 
mbH, Darmstadt (Germany). Aug 1993. 24p. (CONF-930711-: 18. 
international conference on the physics of electronic and atomic 
collisions, Aarhus (Denmark), 21-27 Jul 1993). Order Number 
DE94756455. Source: OSTI; NTIS (US Sales Only); INIS. 

With the advent of the new generation of heavy ion storage- 
cooler rings brillant monochromatic beams of highly-charged ions 
are now available, allowing for new kinds of precision experiments 
in atomic physics. The basic principles of electron- and laser-cooler 
which make these rings powerful tools are outlined. Selected ex- 
periments conducted at cooler rings with a significant atomic 
physics program are briefly discussed. This overview covers a 
wealth of recent experiments, reaching from radiative and dielec- 
tronic recombination up to laser-stimulated electron capture, X-ray 
spectroscopy, test of relativity and atomic astrophysics. (orig.) 


17356 (UCRL-JC—114301) Recent theoretical results on 
electron-polyatomic molecule collisions. McCurdy, C.W. 
Lawrence Livermore National Lab., CA (United States). Mar 1994. 
13p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-930711-5: 18. international con- 
ference on the physics of electronic and atomic collisions, Aarhus 
(Denmark), 21-27 Jul 1993). Order Number DE94009513. Source: 
OSTI; NTIS; GPO Dep. 

Until recently, the principal barrier to the accurate theoretical de- 
scription of electronic collisions with polyatomic molecules was the 
computational problem of scattering by a nonlocal, arbitrarily asym- 
metric potential. Effective numerical techniques capable of solving 
this variety of potential scattering problem for electronic collisions 
have now matured, and the first applications of methods for treat- 
ing many-body aspects of collisions of electrons with polyatomic 
molecules have begun to appear in the literature. The past two 
years have seen the appearance of a large collection of calcula- 
tions on electron-polyatomic collisions which compare favorably 
with experimental determinations. In addition to the dramatic devel- 
opments in methods which explicitly exploit the methods of 
quantum chemistry to treat the effects of electron correlation, 
polarization, etc., parameter-free model potential methods for elec- 
tronically elastic collisions have also evolved markedly in recent 
years. Progress in both electronically elastic and inelastic pro- 
cesses is reviewed briefly. 


17357 (USIP-93-01) Simulation of the scattering in a tho- 
rium foil of 0.15-2.3 MeV electrons and positrons. Bargholtz, 
Chr.; Holmberg, L.; Liljequist, D.; Tegner, P.E. Stockholm Univ. 
(Sweden). Dept. of Physics. Jan 1993. 26p. Order Number 
DE94621788. Source: OSTI; NTIS; INIS. 

Studies of the scattering in thorium of electrons emitted in the de- 
cay of °°Sr, involving measurements of the coincidence spectra of 
electrons and positrons in the energy region 210-420 keV in search 
for anomalies, have previously been reported. In the analysis of the 
experimental results, computer simulations of the scattering and 
energy loss of the electrons and positrons were used. The present 
report describes the models and assumptions used in this simula- 
tion and the comparison with experimentally determined spectra. 
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17358 (ANL/PHY-94/1, pp. 7-13) Introduction and recent 
absorption measurements. Azuma, Y. (Argonne National Lab., IL 
(United States)). Argonne National Lab., IL (United States). Jan 
1994. DOE Contract W-31109-ENG-38. (CONF-9310190—: Double 
photoionization of helium (He) with synchrotron x-rays workshop, 
Argonne, IL (United States), 4 Oct 1993). In Double photoionization 
of helium with synchrotron x-rays: Proceedings. 114p. Order Num- 
ber DE94006737. Source: OSTI; NTIS; INIS. 

Helium is the simplest, neutral atom that exhibits electron- 
electron correlation effects and photons provide the cleanest 
probes of atomic structure. In fact the first atomic physics experi- 
ment with synchrotron radiation was the measurement of doubly 
excited nsnp autoionizing resonances of helium (Madden & 





Codling). This and subsequent experiments on double photo exci- 
tation/ionization in the uv region near threshold stimulated major 
developments in the theory of electron correlation effects (Cooper 
et al., Fano) and led to the formulation of new correlational 
quantum numbers (Herrick and Sinanoglu, Lin). Active interplay be- 
tween theory and experiments in the uv region near threshold still 
continues. Recent developments include the pursuit of hyperspheri- 
cal close coupling (HSCC) calculations (Tang, Watanabe, et al.) 
and high resolution absorption measurements (Domke et al.). 


17359 (ANL/PHY-94/1, pp. 15-24) Overview and compari- 
son of photoionization with charged particle impact. McGuire, 
J. (Tulane Univ., New Orleans, LA (United States)); Manson, S.T. 
Argonne National Lab., IL (United States). Jan 1994. (CONF- 
9310190—: Double photoionization of helium (He) with synchrotron 
x-rays workshop, Argonne, IL (United States), 4 Oct 1993). In Dou- 
ble photoionization of helium with synchrotron x-rays: Proceedings. 
114p. Order Number DE94006737. Source: OSTI; NTIS; INIS. 

What are the mechanisms for the two electron transitions in fast 
collisions of atoms with wavepackets of electromagnetic fields 
(charged particles and photons)? 


17360 (ANL/PHY-94/1, pp. 25-37) The ratio of double to 
single ionization of helium: The relationship of photon and 
bare charged particle impact ionization. Manson, S.T. (Georgia 
State Univ., Atlanta, GA (United States)). Argonne National Lab., IL 
(United States). Jan 1994. (CONF-9310190—: Double photoioniza- 
tion of helium (He) with synchrotron x-rays workshop, Argonne, IL 
(United States), 4 Oct 1993). In Double photoionization of helium 
with synchrotron x-rays: Proceedings. 114p. Order Number 
DE94006737. Source: OSTI; NTIS; INIS. 

In this paper the author derives expressions for the ratio of dou- 
ble to single ionization of helium from its ground state, by both 
single photons, and charged particle impact. He shows that in the 
limit of large reduced incident energy T of a charged particle, that 
the ratio of the double to single ionization cross sections at some 
energy transfer AE is equal to the ratio of photoionization cross 
sections for a photon of energy hv = AE, independent of T. He 
then goes on to find a relationship for this ionization ratio which is 
not restricted to some specific energy transfer, and shows that the 
double to single ionization cross section ratio approaches an asym- 
totic limit for large enough T. 


17361 (ANL/PHY-94/1, pp. 33-41) Double photoinonization 
of helium at high energies. Levin, J. (Univ. of Tennessee, 
Knoxville, TN (United States)). Argonne National Lab., IL (United 
States). Jan 1994. (CONF-9310190-: Double photoionization of 
helium (He) with synchrotron x-rays workshop, Argonne, IL (United 
States), 4 Oct 1993). In Double photoionization of helium with syn- 
chrotron x-rays: Proceedings. 114p. Order Number DE94006737. 
Source: OSTI; NTIS; INIS. 

The author discusses experiments on the double photoionization 
of helium. Such experiments are conducted in helium because it is 
a “simple” 3-body system. In addition, in such a two electron sys- 
tem, it is possible to observe electron-electron correlation. Photons 
are used for such experiments because they transfer all of there 
energy into the atomic system, while collisions are able to transfer 
only a small fraction of the energy they carry. Such experiments 
are generally carried out at high energy for a number of reasons. 
These include: the theory is more tractable in this regime; it it then 
possible to compare results with charged particle interactions; one 
can examine which terms in MBPT are important; the question of 
asymptotic limits can be addressed. 


17362 (ANL/PHY-94/1, pp. 43-51) Compton scattering of 
photons from electrons bound in light elements. Bergstrom, 
P.M. Jr. (Univ. of Tennessee, Knoxville, TN (United States)). 
Argonne National Lab., IL (United States). Jan 1994. (CONF- 
9310190—: Double photoionization of helium (He) with synchrotron 
x-rays workshop, Argonne, IL (United States), 4 Oct 1993). In Dou- 
ble photoionization of helium with synchrotron x-rays: Proceedings. 
114p. Order Number DE94006737. Source: OSTI; NTIS; INIS. 

A brief introduction to the topic of Compton scattering from 
bound electrons is presented. The fundamental nature of this pro- 
cess in understanding quantum phenomena is reviewed. Methods 
for accurate theoretical evaluation of the Compton scattering cross 
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section are presented. Examples are presented for scattering of 
several keV photons from helium. 


17363 (ANL/PHY—94/1, pp. 53-60) Electron ionization and 
the Compton effect in double ionization of helium. Samson, J. 
(Univ. of Nebraska, Lincoln, NE (United States)). Argonne National 
Lab., IL (United States). Jan 1994. (CONF-9310190—: Double pho- 
toionization of helium (He) with synchrotron x-rays workshop, 
Argonne, IL (United States), 4 Oct 1993). In Double photoionization 
of helium with synchrotron x-rays: Proceedings. 114p. Order Num- 
ber DE94006737. Source: OSTI; NTIS; INIS. 

The author discusses ionization phenomena in helium, both pho- 
toionization and electron ionization. In particular he compares 
double ionization cross sections with total cross sections, as a 
function of electron energy, and photon energy. Data is discussed 
over the energy range up to 10 keV. 


17364 (ANL/PHY-94/1, pp. 61-75) Elimination of two atomic 
electrons by a single high energy photon. Amusia, M.Ya. (Ar- 
gonne National Lab., IL (United States)). Argonne National Lab., IL 
(United States). Jan 1994. (CONF-9310190—: Double photoioniza- 
tion of helium (He) with synchrotron x-rays workshop, Argonne, IL 
(United States), 4 Oct 1993). In Double photoionization of helium 
with synchrotron x-rays: Proceedings. 114p. Order Number 
DE94006737. Source: OSTI; NTIS; INIS. 

The theoretical investigation of one photon - two electron pho- 
toionization of atoms has taken its second breath. Being initiated 
about thirty years ago, it was abandoned for a long time due to al- 
most complete lack of experimental data, and, correspondingly, due 
to lack of interest from the community. Now the situation is chang- 
ing rapidly. Intensive radiation from synchrotrons and storage rings 
permits the study of the double electron photoionization by single 
photons in a very broad frequency region - from the threshold of 
this process up to very high in atomic scale energies. For a long 
period it was almost a general belief, that the high but not relativis- 
tic frequency region of this process is theoretically clear and may 
be described using the lowest order perturbation theory in interelec- 
tron interaction. Therefore, most intriguing seemed to be the low 
and intermediate energy region, where higher order terms become 
decisively important. However it became clear recently, that double 
photoionization is not that simple even at high photon energies. Af- 
ter analyzing the new experimental data, it was demonstrated that 
a rather big contribution to double photoionization is coming from a 
process, in which two outgoing photoelectrons are accompanied by 
a continuous spectrum photon, i.e. in Compton effect. Surprisingly 
enough, it appeared that the ratio of the double - to single charged 
ion yields is, at least for helium, energy independent, and equal to 
about 1.6% in the photon frequency region from 1 up to 12 keV. 
This observation is puzzling, leading to the conclusion that in this 
case the discussed ratio is the same whenever double and single 
charge ions are produced via photoionization or Compton effect. 


17365 (ANL/PHY—94/1, pp. 77-84) Double photoionization 
of He at intermediate energies. Berrah, N. (Western Michigan 
Univ., Kalamazoo, MI (United States)). Argonne National Lab., IL 
(United States). Jan 1994. (CONF-9310190—: Double photoioniza- 
tion of helium (He) with synchrotron x-rays workshop, Argonne, IL 
(United States), 4 Oct 1993). In Double photoionization of helium 
with synchrotron x-rays: Proceedings. 114p. Order Number 
DE94006737. Source: OSTI; NTIS; INIS. 

The ratio of double-to-single ionization of He has been measured 
between 280 and 1210 eV to investigate its behavior in this par- 
tially unexplored region. These measurements, compared with the 
most recent theories of Pan and Kelly (private communication) and 
of Hino, show the importance of including not only ground state but 
also final state correlations, in contrast to the high-energy behavior 
discussed by Dalgarno and Sadeghpour where consideration 
of final-state correlations proves inessential. The author's 
intermediate-energy results also appear to indicate the importance 
of including higher-order effects in the theory. 


17366 (ANL/PHY-94/1, pp. 85-89) Double photoionization: 
Gauge dependence, coulomb explosion, and ... Sadeghpour, 
H.R. (Harvard-Smithsonian Center for Astrophysics, Cambridge, 
MA (United States)); Fan, Z.; Dalgarno, A. Argonne National Lab., 
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IL (United States). Jan 1994. (CONF-9310190-: Double photoion- 
ization of helium (He) with synchrotron x-rays workshop, Argonne, 
IL (United States), 4 Oct 1993). In Doubie photoionization of he- 
lium with synchrotron x-rays: Proceedings. 114p. Order Number 
DE94006737. Source: OSTI; NTIS; INIS. 

The high-luminosity synchrotron beams capable of stripping both 
electrons from helium at keV energies, provide experimenters with 
the opportunity to test theoretical predictions. The helium atom 
makes an ideal candidate for the experimental and theoretical stud- 
ies due to its “cleanliness”, and because it is a truly three-body 
neutral atomic system. 


17367 (ANL/PHY-94/1, pp. 91-95) Single and double ioniza- 
tion by high energy photon impact. Andersson, L. (Univ. of 
Tennessee, Knoxville, TN (United States)); Burgdoerter, J. Argonne 
National Lab., IL (United States). Jan 1994. (CONF-9310190-: 
Double photoionization of helium (He) with synchrotron x-rays 
workshop, Argonne, IL (United States), 4 Oct 1993). In Double 
photoionization of helium with synchrotron x-rays: Proceedings. 
114p. Order Number DE94006737. Source: OSTI; NTIS; INIS. 

The authors discuss the problem of double photoionization of he- 
lium. They review the experimental effort directed at this problem, 
and then look at the theoretical models for this process. They dis- 
cuss photoionization cross sections in the acceleration gauge. 
They consider final state excitation, ionization, and correlation ef- 
fects to gain a handle on the observed compton component of the 
single photon ionization. 


17368 (ANL/PHY—94/1, pp. 97-101) The effect of Compton 
scattering on the double to single ionization ratio in helium. 
Bartlett, R.J. (Los Alamos National Lab., Los Alamos, NM (United 
States)); Sagurton, M.; Samson, J.A.R.; He, Z.X. Argonne National 
Lab., IL (United States). Jan 1994. (CONF-9310190—: Double pho- 
toionization of helium (He) with synchrotron x-rays workshop, 
Argonne, IL (United States), 4 Oct 1993). In Double photoionization 
of helium with synchrotron x-rays: Proceedings. 114p. Order Num- 
ber DE94006737. Source: OSTI; NTIS; INIS. 

Early measurements were made from threshold up to about 600 
eV, and were used to test the validity of the internal scattering 
model by comparison with electron impact ionization. At high ener- 
gies, theories predict an asymptotic limit of the ionization ratio. At 
what energy is this ratio reached and what is its value? The con- 
clusions drawn from this work include: ionizing Compton scattering 
contributes significantly to the single ionization cross section of 
helium for hv greater that about 3800 eV; the data are not incon- 
sistent with the predicted asymptotic limit of 1.66%; the data seem 
to reach a plateau value of 1.7% for energies greater than about 
2800 eV and less that about 3800 eV, above which the Compton 
scattering reduces the ratio; there seems to be a delayed onset of 
the ionization caused by Compton scattering from what would be 
expected based on the transfer of the single ionization energy. 


17369 (ANL/PHY—94/1, pp. 103-112) Double ionization of 
helium by photoionization and Compton scattering. Hino, Ken- 
ichi (Univ. of Tennessee, Knoxville, TN (United States)). Argonne 
National Lab., IL (United States). Jan 1994. (CONF-9310190—: 
Double photoionization of helium (He) with synchrotron x-rays 
workshop, Argonne, IL (United States), 4 Oct 1993). In Double 
photoionization of helium with synchrotron x-rays: Proceedings. 
114p. Order Number DE94006737. Source: OSTI; NTIS; INIS. 
The lowest-order many-body perturbation theory is applied to 
double ionization of helium due to photoionization and Compton 
scattering. Recent theoretical works are briefly surveyed. 


17370 (BNL—60182) Auger, zero-energy photoelectron, co- 
incidence spectroscopy (AZEPECO): Chemical-site-selective 
Auger electron spectroscopy. Lee, K. (State Univ. of New York, 
Stony Brook, NY (United States). Dept. of Chemistry); Ji, D.; Han- 
son, D.M.; Hulbert, S.L.; Kuiper, P. Brookhaven National Lab., 
Upton, NY (United States). [1993]. 22p. Sponsored by USDOE, 
Washington, DC (United States);National Science Foundation, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-930824-35: Synchrotron radiation _ instrumentation, 
Gaithersburg, MD (United States), 23-26 Aug 1993). Order Number 
DE94009078. Source: OSTI; NTIS; INIS; GPO Dep. 
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The Auger electron spectrum associated with decay of a core- 
hole on the terminal nitrogen and that associated with the central 
nitrogen of nitrous oxide, NO, are obtained individually through 
the use of a coincidence technique. Specifically, each of the two 
Auger electron spectra is obtained by detection of Auger electrons 
in coincidence with near zero energy (threshold) photoelectrons at 
the respective ionization thresholds. These zero energy electrons 
serve to identify the core-ionization continuum associated with the 
different Auger electrons. The salient features of the experimental 
spectra are in good agreement with theoretical calculations. The 
low counting rate generally associated with coincidence experi- 
ments, especially in the gas phase, is not encountered because 
the low energy electrons are collected over a 47 solid angle. Also, 
velocity discrimination is accomplished by a spatial filter rather than 
by time-of-flight to utilize the maximum duty cycle of the syn- 
chrotron source. These data are believed to be the first examples 
of chemical-site-selective molecular Auger spectra. 
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17371 (INS—1000) Exotic aspects of hadronic atoms- 
anomalous quasi-stabilities. Yamazaki, Toshimitsu. Tokyo Univ., 
Tanashi (Japan). Inst. for Nuclear Study. Jul 1993. 28p. Order 
Number DE94753402. Source: OSTI; NTIS; INIS. 

Recently revealed, but hitherto unknown, new aspects of 
hadronic atoms, namely, anomalous quasi-stabilities of negative 
hadrons, are discussed. One is on long-lived antiprotonic helium 
atoms, characterized as ‘atomic exotic halo’ and the other is on 
deeply bound pionic atoms, characterized as ‘nuclear exotic halo’. 
(author). 


17372 (INS—1013) Delayed annihilation of antiprotons in 
helium gas. Nakamura, S.N. (Tokyo Univ. (Japan). Dept. of 
Physics); Hayano, R.S.; lwasaki, M. Tokyo Univ., Tanashi (Japan). 
Inst. for Nuclear Study. Nov 1993. 28p. Order Number 
DE94753405. Source: OSTI; NTIS; INIS. 

The delayed annihilation of antiprotons, which was recently dis- 
covered in liquid “He at KEK, has been studied at CERN in 
gas-phase “He and °He. The annihilation time spectra in gas “He 
at various pressures were found to be similar to that for liquid “He. 
The observed average lifetime in the region t > 1yusec for 3 atm 
“He was about 3.2ysec, while for 3 atm °He gas it was 2.8usec, 
i.e. shorter by 15 %. The time spectra show a growth-decay type 
function, which is indicative of the presence of a series of 
metastable states. For “He and *He they have nearly identical 
shapes, differing only in the time scale by 14 + 3 %. These obser- 
vations are qualitatively consistent with the atomic model of 
p-bare~He** proposed by Condo. The time spectra were found to 
be sensitive to the presence of small amounts (as small as 20 
ppm) of Hz. No evidence was seen for delayed annihilation in 
gaseous Ne. 36.10. (author). 
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17373 (DOE/ER/45208-9) He atom-surface scattering: Sur- 
face dynamics of insulators, overlayers and crystal growth: 
Progress report, May 1, 1991—April 30, 1994. Safron, S.A; 
Skofronick, J.G. Florida State Univ., Tallahassee, FL (United 
States). Helium Atom Surface Scattering Group. [1994]. 26p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG05-85ER45208. Order Number DE94009418. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This progress report describes work carried out in the study of 
surface structure and dynamics of ionic insulators, the microscopic 
interactions controlling epitaxial growth and the formation of over- 
layers, and energy exchange in multiphonon surface scattering. 
The approach used is to employ high resolution helium atom 
scattering to study the geometry and structural features of the sur- 
faces. Experiments have been carried out on the surface dynamics 
of RbCl and preliminary studies done on CoO and NiO. Epitaxial 
growth and overlayer dynamics experiments on the systems NaCl/ 
NaCl(001), KBr/NaCi(001), NaCVKBr(001) and KBr/RbCI(001) have 
been performed. They have collaborated with two theoretical 





groups to explore models of overlayer dynamics with which to 
compare and to interpret their experimental results. They have car- 
ried out extensive experiments on the multiphonon scattering of 
helium atoms from NaCl and, particularly, LiF. Work has begun on 
self-assembling organic films on gold and silver surfaces (alkyl thi- 
ols/Au(111) and Ag(111)). 


17374 (DOE/ET/53088-640) Hamiltonian description of the 
ideal fluid. Morrison, P.J. Texas Univ., Austin, TX (United States). 
Inst. for Fusion Studies. Jan 1994. 96p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG05-80ET53088. 
(IFSR-640-Review). Order Number DE94007372. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Fluid mechanics is examined from a Hamiltonian perspective. 
The Hamiltonian point of view provides a unifying framework; by 
understanding the Hamiltonian perspective, one knows in advance 
(within bounds) what answers to expect and what kinds of proce- 
dures can be performed. The material is organized into five 
lectures, on the following topics: rudiments of few-degree-of- 
freedom Hamiltonian systems illustrated by passive advection in 
two-dimensional fluids; functional differentiation, two action princi- 
ples of mechanics, and the action principle and canonical 
Hamiltonian description of the ideal fluid; noncanonical Hamiltonian 
dynamics with examples; tutorial on Lie groups and algebras, 
reduction-realization, and Clebsch variables; and stability and 
Hamiltonian systems. 


17375 (UCRL-JC—115749) Simulation of rotary-drum and 
repose tests for frictional spheres and rigid sphere clusters. 
Walton, O.R.; Braun, R.L. Lawrence Livermore National Lab., CA 
(United States). Nov 1993. 18p. Sponsored by USDOE, Washing- 
ton, DC (United States) DOE Contract W-7405-ENG-48. 
(CONF-930931 0-2: 5. joint Department of Energy/National Science 
Foundation (DOE/NSF) workshop on flow of particulates, Ithaca, 
NY (United States), 29 Sep - 1 oct 1993). Order Number 
DE94008094. Source: OSTI; NTIS; GPO Dep. 

The effects of rotation rate and interparticle friction on the bulk 
flow behavior in rotating horizontal cylinders are studied via 
particle-dynamic simulations. Assemblies of inelastic, frictional 
spheres and rigid sphere clusters are utilized, and rotation rates 
from quasistatic to centrifuging are examined. Flow phenomena 
explored include size segregation, avalanching, slumping and cen- 
trifuging. Simulated drum flows with two sizes of frictional spheres 
showed very rapid segregation of species perpendicular to the 
drum axis; however, simulations of up to 10 revolutions, utilizing 
periodic-boundary ends, did not exhibit the experimentally observed 
axial segregation into stripes. Angles of repose for uniform-sized 
spheres in slowly rotating cylinders varied from 13 to 31 degrees 
as the friction coefficient varied from 0.02 to 1.0. For simulated 
rotation rates higher than the threshold to obtain uniform flow con- 
ditions, the apparent angle of repose increases as the rotation rats 
increases, consistent with experiments. Also, simulations with rigid 
clusters of 4 spheres in a tetrahedral shape or 8 spheres in a 
cubical arrangement, demonstrate that particle shape strongly influ- 
ences the repose angle. Simulations of cubical 8-sphere clusters, 
with a surface coefficient of friction of 0.1, produced apparent an- 
gles of repose exceeding 35 degrees, compared to 23 degrees for 
assemblies of single spheres interacting with the same force model 
parameters. Centrifuging flows at very high rotation rates exist as 
stationary beds moving exactly as the outer rotating wall. At some- 
what slower speeds the granular bed remains in contact with the 
wall but exhibits surface sliding down the rising inner bed surface, 
moving a short distance on each revolution. At still slower speeds 
particles rain from the surface of the upper half of the rotating bed. 
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17376 (BNL-60112) Characterization of defects in Si and 
SiO2-Si using positrons. Asoka-Kumar, P.; Lynn, K.G. 
Brookhaven National Lab., Upton, NY (United States). [1993]. 44p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-9307155—2: International 
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School of Physics on Enrico Fermi on positron spectroscopy of 
solids, Varenna (italy), 6-30 Jul 1993). Order Number 
DE94009044. Source: OSTI; NTIS; INIS; GPO Dep. 

Positron annihilation spectroscopy of overiayers, interfaces, and 
buried regions of semiconductors has seen a rapid growth in recent 
years. The characteristics of the annihilation gamma rays depend 
strongly on the local environment of the annihilation sites, and can 
be used to probe defect concentrations in a range inaccessible to 
conventional defect probes. Some of the recent success of the 
technique in examining low concentrations of point defects in tech- 
nologically important Si-based structures is discussed. 


17377 (BONN-IR—93-12) Electron spin resonance measure- 
ments for the Bonn polarized target. Paulsen, R. Bonn Univ. 
(Germany). Physikalisches inst; Bonn Univ. (Germany). 
Mathematisch-Naturwissenschaftliche Fakultaet. Mar 1993. 81p. (in 
German). Order Number DE94756472. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Electron Spin Resonance (ESR) Measurements have been an 
important tool in investigating polarized target materials since the 
beginning of polarized targets research. The paramagnetic centres 
that are important for the Dynamic Nuclear Polarization (DNP) can 
be examined by ESR. The ESR-lineshape is influenced by interac- 
tions with surrounding nuclei. These interactions are responsible 
for DNP, too. Therefore ESR-studies can improve the knowledge of 
polarization mechanisms. ESR-studies may become important in 
future when radiation doping of new samples is to be tested. This 
work describes the basic theory of ESR and the effects that 
influence the ESR lineshape. Afterwards, a new “He-1 Kelvin ESR- 
apparatus is described which has been tested with two different 
samples. In this apparatus, the ESR-lineshape can be detected by 
a Lock-in-Amplifier and a microwave detector in addition to the 
common detection method with bolometer. This new feature im- 
proves the resolution of ESR-measurements. (orig.) 


17378 (DOE/ER/45231—8) SUNY beamline facilities at the 
National Synchrotron Light Source: Progress report, Novem- 
ber 1, 1990—October 31, 1993. Coppens, P. State Univ. of New 
York, Buffalo, NY (United States). [1993]. 55p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
86ER45231. Order Number DE94006343. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This document presents information concerning: crystallography 
(single crystal studies); crystallography (powder diffraction); crystal- 
lography (surface structure); exafs and interface studies; and small 
angle scattering. 


17379 (INIS-BR-3294) Systematic study of hyperfine fields 
in Rho Y Z type Heusler alloys with '? Sn impurity using 
Moessbauer spectroscopy. Ramos, S.M.M. Rio Grande do Sul 
Univ., Porto Alegre, RS (Brazil). Inst. de Fisica. 1985. 154p. (In 
Portuguese). Order Number DE94623103. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The magnetic hyperfine fields in the Heusler alloys Rhz Mn og 
Ge Sn 02> Rho Mn Ge 98 Sn.o2, Rho Mn Pb 98 Sn 02 and Rho Mn 
Sn has been studied by ''® Sn Moessbauer spectroscopy at 293 
K, 77 K, 4.2 K and 293 K with applied external magnetic field. The 
results show that when one compare the magnetic hyperfine fields 
systematic with the Heusler alloys X2 Mn Z (X = Co, Ni, Cu, Pd, 
and Z = s p metal), this systematic is similar to the Co alloys, al- 
though can not explained by the currents models for the Heusler 
alloys. (author). 


17380 (KEK-PROC-—93-4) The second workshop on phase 
separation with ordering. Osamura, K. (National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan)); Furusaka, M. (eds.). 
National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). 
Apr 1993. 75p. (CONF-9203295—: 2. workshop on phase separa- 
tion with ordering, Tsukuba (Japan), 16-17 Mar 1992). Order 
Number DE94753407. Source: OSTI; NTIS; INIS. 

The second workshop on phase separation with ordering was 
held at the seminar room of Booster, National Laboratory for High 
Energy Physics, KEK, Tsukuba, in March 16-17, 1992. 31 partici- 
pants attended this meeting. The structure and its dynamical 
change were discussed mainly in the experimental viewpoint, and 
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the theories have been developed and the results of simulation 
were reported. (J.P.N.) 115 refs. 


17381 (KEK-PROC-—93-11) Proceedings of the workshop on 
characterization of molecular assemblies. imae, Toyoko 
(Nagoya, Univ. (Japan). Faculty of Science); Furusaka, Michihiro 
(eds.). National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Aug 1993. 55p. (in Japanese). (CONF-9303269-: Work- 
shop on characterization of molecular assemblies, Tsukuba 
(Japan), 15-16 Mar 1993). Order Number DE94753477. Source: 
OSTI; NTIS; INIS. 

Molecular condensation system shows the different physical 
characteristic properties from those of the component molecules, 
therefore, this workshop was to offer the place of discussion on the 
future of the research on molecular assembly state from wide vi- 
sual field. The workshop was held on March 15 and 16, 1993 at 
the National Laboratory for High Energy Physics (KEK). Lectures 
were given on future plan of pulsed neutron sources and present 
state of Wink, characterization by small angle neutron scattering of 
molecular assemblies that dodecyl dimethylamine oxide constructs, 
microscopic and macroscopic structures of new surface active 
molecules, characterization of phospholipid molecular assembly 
state, crystalline molecular complex formed in surfactant and addi- 
tives, small angle neutron scattering for phase separation and 
critical phenomena of micro-emulsion, structural research on hy- 
drophilic composite lipid, associative behavior of bile acid salts in 
aqueous solution, phase separation and morphology of surfactant 
system, characterization of macroscopic structure in polymers by 
ultrasmall angle X-ray scattering and dynamic light scattering, and 
research on light scattering of glass-forming polymers. (K.I.). 


17382 (KlYal-93-3) Small Angle Neutron Scattering in 
Surface-Active Agents Mixtures. Bulavin, L.A.; Garamus, V.M.; 
Ostanevich, Yu.M. AN Ukrainskoj SSR, Kiev (Ukraine). Inst. 
Yadernykh Issledovanij. 1993. 8p. (In Russian). Order Number 
DE94624057. Source: OSTI; NTIS (US Sales Only); INIS. 

The method of study of micelle structure by small angle neutron 
scattering is studied. The determination of maximum size,radius of 
gyration, average scattering density of micelles is presented. The 
way of study of distribution of scattering density in micelle is de- 
scribed. The problem of micelles interaction is discussed. (author). 
20 refs. 


17383 (KIYal-93-9) An investigation of Mn Si by the SR- 
technique. Marchuk, N.D.; Guzhva, O.1. AN Ukrainskoj SSR, Kiev 
(Ukraine). Inst. Yadernykh Issledovanij. 1993. 14p. (In Russian). 
Order Number DE94624058. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The nature of a spin fluctuation and spin relaxation in man- 
ganese monosilicide have been considered. The systematized 
experimental data of SR-measurements made in manganese 
monosilicide have been presented. In comparison with the well- 
known data taken by NMR-technique an analysis was made of the 
new results of SR-measurements in manganese monosilicide. (au- 
thor). 12 refs., 9 figs. 


17384 (K!lYal-93-13) Investigations of molecule dynamics 
of solutions by quasielastic slow neutron scattering. Slisenko, 
V.1.; lvanitskij, P.G.; Karmazina, T.V.; Krotenko, V.V.; Vasil’kevich, 
A.A.; Majstrenko, A.N.; Mironyuk, A.G. AN Ukrainskoj SSR, Kiev 
(Ukraine). Inst. Yadernykh Issledovanij. 1993. 19p. (in Russian). 
Order Number DE94624056. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The technique of solution molecule dynamics investigation by 
quasielastic slow neutron scattering is described. Liquid solutions 
of surfactant triton X-100 before and after contact with hydrophobic 
sorbent of graphitized soot and hydrophilic sorbent of KSK silicagel 
were investigated by means of the suggested technique. The ob- 
tained values of self diffusion coefficient D and contributions in this 
coefficient from collective and one particle motion of molecules, 
and resident time in oscillation state to are presented for liquid so- 
lutions with different triton X-100 concentrations. The analysis of 
data obtained is performed. (author). 20 refs., 3 tab., 3 figs. 


17385 (KURRI-TR-383) Radiation-induced structural 
changes. 4: Application of positron to material science. Hama, 
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Yoshimasa (Waseda Univ., Tokyo (Japan). Advanced Research 
Center for Science and Engineering); Matsuyama, Tomochika; 
Ogasawara, Masaaki (eds.). Kyoto Univ., Kumatori, Osaka (Japan). 
Research Reactor Inst. Oct 1993. 53p. (In Japanese). Order Num- 
ber DE94753223. Source: OSTI; NTIS; INIS. 

This seminar was held for discussion on recent progress in ex- 
perimental investigation of positron and its application to material 
science. Fundamental characteristics of positronium, measuring 
method, molecular structure of positronium, and its annihilation and 
reaction, in liquid phase positronium chemistry are reported. The 
nonthermal positrons (0.25-2.5 keV) are occurred in KURRI-LINAC, 
slow positrons are found out by moderating with solid xenon film. 
Positronium formation in insulating materials are reported. Positron 
lifetime and insulating rupture strength are measured with epoxy 
resin and fluororesin changing bridging density, experimental mate- 
rials temperature, gamma ray dose Free-volume studies on 
polymer in multiphase systems are evaluated using the method of 
spin labeling, the molecular dynamics of polymer chains are dis- 
cussed. The anisotropy diffusion process on structural relaxation of 
linear polymers are described, introducing the molecular dynamics 
simulation of polarization and stress relaxation of ferroelectric poly- 
mers. (J.P.N.). 


17386 (LA-UR-94-484) The use of pulsed neutron diffrac- 
tion to measure strain in composites. Bourke, M.A.M. (Los 
Alamos National Lab., NM (United States)); Goldstone, J.A.; Shi, 
N.; Gray, G.T. Ill; James, M.R.; Todd, R.Il. Los Alamos National 
Lab., NM (United States). [1994]. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-940692-3: 4. international conference on residual stress 
(ICRS-4), Baltimore, MD (United States), Jun 1994). Order Number 
DE94007536. Source: OSTI; NTIS; INIS; GPO Dep. 

Neutron diffraction is a technique for measuring strain in crys- 
talline materials. It is non destructive, phase discriminatory and 
more penetrating than X rays. Pulsed neutron sources (in contrast 
with steady state reactor sources) are particularly appropriate for 
examining heterogeneous materials or for recording the polycrys- 
talline response of all lattice reflections. Several different aspects of 
composite behavior can be characterized and examples are given 
of residual strain measurements, strain relaxation during heating, 


applied loading, and determination of the strain distribution func- 
tion. 


17387 (LA-UR-94-818) The microstructure and morphology 
of carbon black: A study using small angle neutron scattering 
and contrast variation. Hjelm, R.P. Jr. (Los Alamos National Lab., 
NM (United States)); Seeger, P.A.; Wampler, W.A.; Gerspacher, M. 
Los Alamos National Lab., NM (United States). [1994]. 34p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-9404124—-1: American Chemical Society 
(ACS) conference, Chicago, IL (United States), Apr 1994). Order 
Number DE94009315. Source: OSTI; NTIS; INIS; GPO Dep. 

This is a study of the microstructure of particles of an experi- 
mental high surface area carbon black (HSA) and of the 
morphology of the particle aggregates using small-angle neutron 
scattering and the method of contrast variation. Contrast variation 
was effected by studying suspensions of the carbon black in cyclo- 
hexane containing different fractions of deuterocyclohexane. We 
find that the approximately 29 nm diameter HSA particles are ar- 
ranged as small, linear aggregates with average aggregation 
number between 4 and 6. The structure averaged over the particle 
population is best represented by a prolate ellipsoid of revolution 
with semi axes 14.5 and 76.4 nm. The surface of the aggregates 
appears smooth over length scales longer than 1 nm, which places 
an upper limit on the surface roughness observed by other meth- 
ods. The intemal structure of the aggregates is described by a 
shell-core model, with the shell density being consistent with a 
graphitic structure and the core being of lower density, more like 
amorphous carbon. Some fraction of the core volume (0.1 to 0.2) 
is taken up by voids that are not accessible to the solvent. An esti- 
mate of the shell thickness gives 1 to 2 nm along the ellipsoid 
minor axis and 6 to 10 nm along the major axis. The particles of 
the aggregate appear to be fused so that the less dense amor- 
phous core is continuous through the inner parts of the aggregate. 





The information that can be obtained on the internal structure us- 
ing contrast variation is limited by nonheterogeneity in the chemical 
composition of carbon black aggregates. 


17388 (UCRL-JC—114178) Holographic atom imaging from 
experimental photoelectron angular distribution patterns. Ter- 
minello, L.J. (Lawrence Livermore National Lab., CA (United 
States)); Lapiano-Smith, D.A.; Barton, J.J.; Petersen, B.L.; Shirley, 
D.A. Lawrence Livermore National Lab., CA (United States); 
Brookhaven National Lab., Upton, NY (United States). Nov 1993. 
11p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48 ; AC02-76CH00016. (CONF-931 108-98: 
Fall meeting of the Materials Research Society (MRS), Boston, MA 
(United States), 29 Nov - 3 dec 1993). Order Number 
DE94009291. Source: OSTI; NTIS; INIS; GPO Dep. 

One of the most challenging areas of materials research is the 
imaging of technologically relevant materials with microscopic and 
atomic-scale resolution. As part of the development of these meth- 
ods, near-surface atoms in single crystals were imaged using 
core-level photoelectron holograms. The angle-dependent electron 
diffraction patterns that constitute an electron hologram were two- 
dimensionally transformed to create a three dimensional, real-space 
image of the neighboring scattering atoms. They have made use of 
a multiple-wavenumber, phased-summing method to improve the 
atom imaging capabilities of experimental photoelectron holography 
using the Cu(001) and Pt(111) prototype systems. These studies 
are performed to evaluate the potential of holographic atom imag- 
ing methods as structural probes of unknown materials. 
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Refer also to citation(s) 14923, 14927, 15361, 15849, 15850, 
17243, 17558 


17389 (ANL/CHM/PP-—75303) lon dose dependence of the 
sputtering yield: Ar*, Ne*, and Xe* bombardment of Ru(0001) 
and Al(111). Burnett, J.W. (Argonne National Lab., IL (United 
States)); Pellin, M.J.; Whitten, J.E.; Gruen, D.M.; Yates, J.T. Jr. Ar- 
gonne National Lab., IL (United States). [1994]. 51p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. Order Number DE94009816. Source: OSTI; NTIS; GPO 
Dep. 

The sputtering yield from clean metal surfaces has long been 
considered to be insensitive to primary ion dose at moderate ion 
fluences (< 10'® ions/cm). Using carefully cleaned and well- 
characterized targets, the ion dose dependence of the sputtering 
yield of Ru(0001) and Al(111) has been investigated. The sputter- 
ing yield of Ru(0001) is found to decrease substantially following 
primary ion bombardment at low fluences, while the sputtering 
yield of Al(111) exhibits no fluence dependence at low primary ion 
dose. Using secondary neutral mass spectrometry (SNMS), the 
sputtering yield of ruthenium was observed to decrease following 
ion bombardment by argon, xenon, and neon. High-detection- 
efficiency time-of-flight mass spectrometry was coupled with 
nonresonant laser ionization to allow real-time sputtering yield 
measurements and to minimize target damage during data collec- 
tion. The experiments show that the sputtering yield of Ru(0001) 
decreases by 50%, following a primary ion fluence of, less than 
10'® ions/cm* for sputtering by either argon or neon ions and by 
25%, following primary ion fluences of less than 10'* ions/cm® for 
sputtering by xenon. The small size of the experimentally deter- 
mined damage cross section suggests that microscopic changes in 
the surface structure cause the observed sputtering yield depres- 
sion. In contrast to the ruthenium results, the sputtering yield of 
Al(111) appears to be insensitive to primary ion fluence at low flu- 
ences. Calculations using the TRansport of lons in Matter (TRIM) 
Monte Carlo sputtering simulation were carried out to investigate 
the effect of primary ion implantation upon the sputtering yield of 
ruthenium as well as the effect of a reduced surface binding en- 
ergy of ruthenium surface atoms. The TRIM results indicate that 
neither of these mechanisms can explain the experimentally ob- 
served fluence dependence of the sputtering yield of ruthenium. 
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17390 (ANL/PHY/PP-77989) Alloy sputtering at high flu- 
ence: Preferential sputtering and competing effects. Sigmund, 
P. (Odense Univ. (Denmark). Dept. of Physics); Oliva, A. Argonne 
National Lab., IL (United States). 28 Oct 1992. 30p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. Order Number DE94009731. Source: OSTI; NTIS; GPO 
Dep. 

This work addresses composition profiles and partial sputter 
yields of an alloy under ion bombardment. Effects of preferential 
sputtering, mixing, and gibbsian segregation are modelled. Theo- 
retical basis is an integro-differential equation into which a feasible 
expression for a segregation current has been included. Depen- 
dence on composition of pertinent input parameters like relocation 
cross sections and atomic volumes is allowed for but not explored 
explicitly. In the high fluence limit, a stationary state may be 
reached with a composition profile that shows pronounced devia- 
tions from bulk stoichiqmetry. Two methods are designed for direct 
determination of such stationary solutions. An iterative scheme for 
numerical solution of nonlinear balance equation is efficient and ac- 
curate. An approximate scheme, assuming weakly preferential 
behavior and thus based on a linearized balance equation, turns 
out accurate even in case of strongly preferential sputtering. An ex- 
plicit analytical solution is given for a particular example. Deviation 
of a stationary composition profile from bulk stoichiometry may be 
very strong, even when the sputter cross section is only weakly or 
moderately preferential. This difference is most pronounced in the 
absence of substantial feeding by mixing and segregation. In case 
of a nonzero depth of origin of sputtered atoms, composition pro- 
files depend sensitively on the depth dependence of the sputter 
cross section, even in cases where consideration of only the partial 
sputter yields would suggest stoichiometric sputtering. A few exam- 
ples illustrate explicitly the competition between preferential 
sputtering on the one hand, and mixing or segregation on the 
other. 


17391 (CONF-9309119-6) Slow collisions of multicharged 
ions with metal surfaces. Meyer, F.W. Oak Ridge National Lab., 
TN (United States). [1993]. 12p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO05-840R21400. From 9. 
biennial topical conference on atomic processes in plasmas; San 
Antonio, TX (United States); 19-23 Sep 1993. Order Number 
DE94009449. Source: OSTI; NTIS; INIS; GPO Dep. 

Some recent experimental results in the area of multicharged 
ion-surtace interactions are summarized. Discussed are measure- 
ments of projectile K-Auger electron emission during interactions of 
hydrogen-like multicharged ions with clean and cesiated metal 
surfaces, measurements of total electron yields for various multi- 
charged ions incident on metal targets, and measurements of 
projectile angular scattering during grazing metal surface collisions. 
The various experimental results are presented to illustrate 
progress in the understanding of multicharged ion-surface interac- 
tions in the area of above- vs sub-surface neutralization and 
relaxation processes, as well as to identify certain aspects of such 
interactions where the picture is as yet still incomplete. 


17392 (ECN-RX-93-016) Computer simulation of radiation 
damage in NaCl by using a kinetic rate reaction model. Soppe, 
W.J. Netherlands Energy Research Foundation (ECN), Petten 
(Netherlands). Mar 1993. 42p. Order Number DE94756107. 
Source: OSTI; NTIS. 

The formation of radiation damage in NaCl has generated inter- 
est because of the relevance of this damage to the disposal of 
radioactive waste in rock salt formations. In order to estimate the 
long term behaviour of a rock salt repository, an accurate theory is 
required, describing the major processes of radiation damage in 
NaCl. In 1977, Jain and Lidiard presented a rather simple model 
which, until now, has served as a means for long term predictions 
of rock salt repositories. Although the model of Jain and Lidiard 
describes many experimental results on colloid growth in NaCl rea- 
sonably well, it describes the early stages of colloid growth and the 
effect of impurities on colloid growth less well. The model pre- 
sented in this paper is an extended version of the Jain-Lidiard 
model; its extensions comprise the effect of impurities and the col- 
loid nucleation stage on the formation of radiation damage. The 
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new model has been tested against various experimental data ob- 
tained from the literature and accounts for several well known 
aspects of radiation damage in alkali halides which were not cov- 
ered by the original Jain-Lidiard model. The new model thus may 
be expected to provide more reliable predictions for the build-up of 
radiation damage in a rock salt nuclear repository. (orig.) 


17393 (KFTF-93-32) Absolute differential yield of paramet- 
ric x-ray radiation. Shchagin, A.V.; Pristupa, V.1.; Khizhnyak, N.A. 
AN Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 
1993. 18p. Order Number DE94623246. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The results of measurements of absolute differential yield of 
parametric X-ray radiation (PXR) in thin single crystal are 
presented for the first time. It has been established that the experi- 
mental results are in good agreement with theoretical calculations 
according with kinematical theory. The influence of density effect 
on PXR properties is discussed. (author). 19 refs., 7 figs. 


17394 (KURRI-TR-376) Radiation-induced structural 
changes. 3: Optical properties of X-ray storage phosphors. 
Kondo, Yasuhiro (Tohoku Univ., Sendai (Japan). Faculty of Engji- 
neering); Matsuyama, Tomochika; Ogasawara, Masaaki (eds.). 
Kyoto Univ., Kumatori, Osaka (Japan). Research Reactor inst. May 
1993. 56p. (in Japanese). Order Number DE94753401. Source: 
OSTI; NTIS; INIS. 

This meeting is the fourth of series meetings on the structural 
change in materials induced by ionizing radiation. The present 
meeting was organized to discuss specifically on the x-ray storage 
phosphors such as BaFBr:Eu*+ or Rbl,Br;_,:Tl and to get a clear 
understanding of the present status of the research on the storage 
mechanisms, nature of the rare earth impurities, and the optical 
properties of BaFBr. It was also expected that all the participants 
became aware of unsolved problems in these storage materials 
and that some of them would start research work on the storage 
phosphors. Therefore this report was edited mainly to provide basic 
knowledge correlated with the storage phosphors and related phe- 
nomena rather than to report simply on the experimental results. 
(J.P.N.). 


17395 (LAL-RT—93-05) First results concerning a crystal 
radiator dedicated to positron production by photons from 
channeled multi-GeV electrons. Chehab, R. (Paris-11 Univ., 91 - 
Orsay (France). Lab. de |’Accelerateur Lineaire); Baier, T.; Artru, 
X.; Chevallier, M.; Jejcic, A.; Maillard, J.; Hourany, E.; Renou, G.; 
Baier, V.N. Paris-11 Univ., 91 Orsay (France). Lab. de 
l'Accelerateur Lineaire. May 1993. 4p. (CONF-930511-: PAC ’93: 
international particle accelerator conference, Washington, DC 
(United States), 17-20 May 1993). Order Number DE94620211. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Starting from extensive simulations of photon emission by chan- 
neled electrons in tungsten crystals, a test experiment has been 
proposed. It concerns a 2 GeV electron beam impinging on a 1 
mm tungsten crystal oriented along its <111> axis. Radiation 
measurements are ensured by a preshower detector followed by a 
lead-plexiglas calorimeter. Channeling data are compared to those 
obtained for random incidence. They can be associated with simu- 
lations using shower codes (GEANT) for estimating performances 
of positron sources based on this principle. (author) 11 refs.; 4 figs. 


17396 (LYCEN-9346) Comparison of secondary ion 
emission induced in silicon oxide by MeV and KeV ion bom- 
bardment. Allali, H. (Lyon-1 Univ., 69 - Villeurbanne (France). Inst. 
de Physique Nucleaire); Nsouli, B.; Thomas, J.P.; Szymezak, W.; 
Wittmaack, K. Lyon-1 Univ., 69 - Villeurbanne (France). Inst. de 
Physique Nucleaire. Sep 1993. 14p. Order Number DE94621879. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Nuclear Instruments and Methods in Physics Re- 
search. Section B (NL). 

The surface and near-surface composition of SiO. layers, has 
been investigated by negative secondary ion emission mass spec- 
trometry (SIMS) using MeV and KeV ion bombardment in 
combination with time-of-flight (TOF) mass analysis. The spectra 
recorded in the mass range 0-100 u are dominated by surface im- 
purities, notably hydrocarbons and silicon polyanions incorporating 
H and OH entities. The characteristic (fragmentation) patterns are 
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quite different for light and high-velocity ion impact. In high-velocity 
TOF-SIMS analysis of P-doped layers, prepared by chemical 
vapour deposition (CVD), the mass lines at 63 and 79 u are very 
prominent and appear to correlate with the phosphorus concentra- 
tion (PO. and POs, respectively). It is shown, however, that for 
unambiguous P analysis one has to use dynamic SIMS or high 
mass resolution. (author) 11 refs., 5 figs. 


17397 (LYCEN-9347) Secondary ion emission from ultra- 
thin oxide layers bombarded by energetic (MeV) heavy ions: 
depth of origin and layer homogeneity. Allali, H. (Lyon-1 Univ., 
69 - Villeurbanne (France). Inst. de Physique Nucleaire); Nsouli, B.; 
Thomas, J.P.; Cabaud, B.; Fuchs, G.; Hoareau, A.; Treilleux, M.; 
Danel, J.S. Lyon-1 Univ., 69 - Villeurbanne (France). Inst. de 
Physique Nucleaire. Sep 1993. 22p. Order Number DE94621880. 
Source: OSTI; NTIS (US Sales Only); INIS 

Submitted to Nuclear Instruments and Methods in Physics Re- 
search. Section B (NL). 

The escape depth of the secondary ions resulting from electronic 
sputtering cf fast heavy ions in inorganic thin films has been inves- 
tigated. Chromium layers deposited onto SiO2 substrate as well as 
SiO, layers deposited onto chromium substrate have been charac- 
terized by secondary ion emission mass spectrometry (SIMS) in 
combination with time-of-flight (TOF) mass analysis (also referred 
as HSF-SIMS). These crossed experiments lead to a value around 
1 nm for SiO, layers and 0.5 nm for Cr layers. On the other hand, 
HSF-SIMS can be used to correlate the intensity of the secondary 
ion emission to the film coverage rate and (or) the morphology of 
particular films like those produced by Low Energy Cluster Beam 
Deposition (LECBD). Using Sb deposits, the non-linear relationship 
between ion emission and coverage is interpreted in terms of sput- 
tering enhancement in the individual supported clusters. (author) 
22 refs., 9 figs., 1 tab. 


17398 (LYCEN-9349) Channeling and blocking effect in 
pair creation in aligned crystal. Artru, X. (Lyon-1 Univ., 69 - 
Villeurbanne (France). Inst. de Physique Nucleaire); Chevallier, M.; 
Farizon-Mazuy, B.; Farizon, M.; Bassompiere, G.; Boget, D.; Du- 
fournaud, J.; Bologna, G.; Costa, S.; Feliciello, A. Lyon-1 Univ., 69 
- Villeurbanne (France). Inst. de Physique Nucleaire. Oct 1993. 5p. 
(CONF-9309233-—: International symposium on radiation of 
relativistic electrons in periodical structures, Tomsk (Russian Feder- 
ation), 6-10 Sep 1993). Order Number DE94621881. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Angular and energy distributions of electrons and positrons cre- 
ated by 83-133 GeV photons in an aligned crystal (strong field pair 
creation) have been measured. The experiment exhibits the 'block- 
ing’ effect for the positron and the difference of energy loss 
between channeled electron and quasi-channeled positron. The 
data are well reproduced by a Monte-Carlo simulation. (author) 8 
refs., 3 figs. 


17399 (SAND-94-0393C) Light scattering studies of a 
model electrorheological fluid. Halsey, T.C. (Chicago Univ., IL 
(United States)); Martin, J.E. Sandia National Labs., Albuquerque, 
NM (United States). [1993]. 14p. Sponsored by USDOE, Washing- 
ton, DC (United States);Department of Defense, Washington, DC 
(United States);National Science Foundation, Washington, DC 
(United States). DOE Contract AC04-94AL85000. Grant DMR- 
9057156. (CONF-9307174-1: 4. international conference on 
electrorhelogical fluids, Feldkirch (Austria), 20-23 Jul 1993). Order 
Number DE94007860. Source: OSTI; NTIS; GPO Dep. 
Electroheological suspensions typically contain particles of ap- 
proximately one ym in diameter. Thus light-scattering offers a 
natural method of probing the microstructure of these suspensions. 
We report the development of an index matched single-scattering 
fluid, as well a slight-scattering studies of this fluid in both a quies- 
cent and sheared regime. In the first case, the results are in 
agreement with a phenomenological theory of coarsening based on 
thermal fluctuations. In the second case, they agree with an “inde- 
pendent droplet” model of the suspensions structure under shear. 


17400 (UCRL-JC—116383) Electron: Cluster interactions. 
Scheidemann, A.A. (Washington Univ., Seattle, WA (United 
States). Dept. of Chemistry); Kresin, V.V.; Knight, W.D. Lawrence 





Livermore National Lab., CA (United States). Feb 1994. 19p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (CONF-930715—2: Workshop on positron interac- 
tions with atoms, molecules and clusters, Bielefeld (Germany), 
14-17 Jul 1993). Order Number DE94009089. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Beam depletion spectroscopy has been used to measure abso- 
lute total inelastic electron-sodium cluster collision cross sections in 
the energy range from E ~ 0.1 to E ~ 6 eV. The investigation fo- 
cused on the closed shell clusters Nag, Naop, Nago. The measured 
cross sections show an increase for the lowest collision energies 
where electron attachment is the primary scattering channel. The 
electron attachment cross section can be understood in terms of 
Langevin scattering, connecting this measurement with the polariz- 
ability of the cluster. For energies above the dissociation energy 
the measured electron-cluster cross section is energy independent, 
thus defining an electron-cluster interaction range. This interaction 
range increases with the cluster size. 


6654 Quantum Physics Aspects of Condensed 
Matter 


665410 Superconductivity 
Refer also to citation(s) 15511, 15738, 15809, 15810, 15814, 16924 


17401 (ANL/MCS/CP-82091) New advances in the model- 
ing of high-temperature superconductors. Freitag, L. (Argonne 
National Lab., IL (United States)); Plassmann, P.; Jones, M. Ar- 
gonne National Lab., IL (United States). [1994]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-940456—13: 1994 Society for Computer 
Simulation multiconference, San Diego, CA (United States), 11-15 
Apr 1994). Order Number DE94007649. Source: OSTI; NTIS; GPO 
Dep. 

In this paper, we present a new discrete formulation that main- 
tains discrete invariance and is suitable for use on nonorthogonal 
meshes. This formulation, unlike its predecessors, allows us to 
easily use adaptive mesh refinement to concentrate grid points 
where error contributions are large (near vortex centers). In this 
way we reduce the total number of grid points required to accu- 
rately capture vortex configurations and allow the possibility of 
solving problems previously considered intractable. To solve these 
large problems, we require the memory capabilities and computa- 
tional power of state-of-the-art parallel computers. To use these 
machines, we have developed scalable libraries for adaptive mesh 
refinement and partitioning on two-dimensional triangular grids. 
This general-purpose software uses bisection of the longest side to 
refine triangles in which error contributions are large. These adap- 
tive meshes are both unstructured and dynamic, and we present a 
new geometric partitioning, algorithm that strives to minimize com- 
munication cost by ensuring good partition aspect ratios. We 
present computational results showing the efficiency of these adap- 
tive techniques for a superconductivity application. 


17402 (DOE/ER-0613P) Summary results of an assess- 
ment of research projects in the superconductivity for electric 
power systems program. USDOE Office of Energy Research, 
Washington, DC (United States). Office of Program Analysis. Oct 
1992. 14p. Sponsored by USDOE, Washington, DC (United States). 
Order Number DE94009004. Source: OSTI; NTIS; GPO Dep. 

The Office of Program Analysis undertook an assessment of 37 
research projects sponsored by the High Temperature Supercon- 
ductivity Program. This report summarizes the results of the 
review. Rating factors included scientific and technical merit, mis- 
sion relevance, appropriateness and level of innovation, quality of 
project team, productivity, and probable impact on the program's 
mission. Some research needs and opportunities are described 
that were identified by the reviewers in the areas of wire develop- 
ment, deposited film technology, and systems development. 


17403 (DOE/ER/45230-T2) [Investigation of superconduc- 
tivity and magnetism in d and f-electron materials]. California 
Univ., San Diego, La Jolla, CA (United States). [1993]. 17p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
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FG03-86ER45230. Order Number DE94008535. Source: 
NTIS; GPO Dep. 

Emphasis has been on high T-cuprate susperconductors, along 
with some experiments on heavy fermion materials. Approach in- 
volved the preparation of novel materials, including high T-oxide 
and rare earth and uranium intermetallic compounds in polycrystals 
and single crystals, and the investigation of transport, thermal, and 
magnetic properties of these materials down to 50 mK, in magnetic 
fields up to 10 tesla, and pressures up to 160 kbar. Other mea- 
surements, such as neutron scattering, uSR, and photoemission, 
are carried out at national facilities. 


OSTI; 


17404 (DOE/SR/18273—1) Applications of high transition 
temperature superconductors at the Savannah River Site: An- 
nual progress report. Payne, J.E.; Payne, L.L. South Carolina 
State Univ., Orangeburg, SC (United States). Dept. of Natural Sci- 
ences. Apr 1993. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG09-92SR18273. Order Number 
DE94008582. Source: OSTI; NTIS; INIS; GPO Dep. 

The first year of the research program involved evaluating the 
applications of high transition temperature superconducting devices 
at the Savannah River Site and initiating the development of high 
T-circuit elements that might be of use in programs at the site. Al- 
though during the course of this year there were major changes in 
the direction of and areas of interest at the Savannah River Site, it 
has been possible to accomplish the first year goals. The technol- 
ogy required to produce a useful nitrogen temperature SQUID for 
applications such as those that might be encountered at the site 
has developed more rapidly than was anticipated. This has made it 
possible to begin the initial studies with a high T,device as op- 
posed to starting with the helium temperature SQUID. This will 
have an important impact on the outcome of the project by allow- 
ing for a more complete evaluation of a device that can be used in 
an industrial situation. The goals of the first year of the project are 
listed and will be addressed in this report. 


17405 (ENS-LAPP-A-423-93) Gauge models of planar high- 
temperature superconductivity without parity violation. 
Mavromatos, N.E. (European Organization for Nuclear Research, 
Geneva (Switzerland)). Grenoble-1 Univ., 74 - Annecy (France). 
Lab. de Physique des Particules Elementaires. Feb 1993. 48p. 
(CONF-9209448—: Common trends in particle and condensed mat- 
ter physics, Chia-Laguna (Italy), Sep 1992; CERN-TH-6781/93.). 
Order Number DE94620231. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A status report is given of a parity-invariant model of two- 
dimensional superconductivity. The model consists of two-species 
of fermions coupled with opposite sign to an Abelian gauge field 
and is closely related to QED3. The dynamical generation of a 
parity-conserving fermion mass and the finite temperature symme- 
try restoration transition is studied, and it is shown, how the 
parity-invariant model arises as an effective long-wavelength theory 
of the dynamics of holes in a two-dimensional quantum antiferro- 
magnetic system on a bi-partite lattice. The model exhibits type-li 
superconductivity without parity or time-reversal symmetry violation, 
a high value of 24/kgTc, flux quantization with quantum he/2e and a 
two-dimensional Meissner effect. (author) 82 refs.; 15 figs.; 4 tabs. 


17406 (INIS-mf-14202) Electronic components’ with 
yttrium- and bismuth-based high-Tc superconductors: Subpro- 
ject: Yttrium-based high-Tc superconductors. Final report. 
Daginnus, M.; Guettler, B. Forschungsgeselischaft fuer Information- 
stechnik mbH, Bad _ Salzdetfurth (Germany); Technische 
Univ. Braunschweig (Germany). Inst. fuer Hochfrequenztechnik; 
Physikalisch-Technische Bundesanstalt, Braunschweig (Ger- 
many). 30 Nov 1992. 103p. (in German). Sponsored by 
Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many). Foerderkennzeichen BMFT 13N5480A. Order Number 
DE94761369. Source: OSTI; NTIS (US Sales Only); INIS. 

This project investigates the fabrication of microwave compo- 
nents by use of high-Tc superconductors. Detailed descriptions are 
given of the manufacturing and use of active Y-Ba-Cu-O compo- 
nents. The surface resistance of thin films used in high-quality 
passive microwave components such as resonators and filters is 
measured and optimized. (orig./MM) 
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17407 (ITP—93-42) About the structure of the supercon- 
ducting order parameter of 2 D Fermi system with an arbitrary 
particle density. Gorbar, E.V.; Loktev, V.M.; Nikolaev, V.S. AN 
Ukrainskoj SSR, Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 1993. 
15p. Order Number DE94623268. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Starting from the model Hamiltonian for the Fermi-system on the 
simple square lattice the structure of the superconducting order pa- 
rameter is investigated for the arbitrary number of carriers. It is 
shown that pairing of s+id type is more advantageous energetically. 
Meanwhile the dependence of the s-gap on the number of carriers 
has a nonmonotonic (°ell-like’ form. (author). 21 refs., 1 figs. 


17408 (ITP—93-67) The dissipative mechanism of pinning 
of a superconducting current. Ermakov, E.N. AN Ukrainskoj 
SSR, Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 1994. 11p. Order 
Number DE94623252. Source: OSTI; NTIS (US Sales Only); INIS. 
The dissipation that causes pinning of a superconducting current 
is proposed. In the basis of this mechanism there lies a supposition 
that lowest energy excitation of Cooper's pairs is due to the space 
movement of pairs. Basing on the phenomenological superfluidity 
criteria it is shown that the only mechanism of pairing leading to 
the non dissipative movement of pairs is the one that is caused by 
the interaction with the lowest energy thermal excitations in crystal. 
In the case of acoustic phonons we have the theory similar to BCS 
theory. However, in this case the existence of a current without 
loss is possible only if we take into account the distortion of Fermi 
sphere by a current. This condition leads to many singularities ob- 
served in high-temperature superconductors. (author). 16 refs. 


17409 (JINR-E-17-93-366) Inelastic neutron scattering and 
antiferromagnetic fluctuations in high temperature supercon- 
ductors. Aksenov, V.L. (Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of Neutron Physics); Kabanov, V.V. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). Lab. 
of Neutron Physics. 1993. 14p. Order Number DE94623269. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Superconductivity: Physics, Chemistry, Technology. 

The results important for the understanding of the superconduct- 
ing pairing mechanism obtained with the help of the magnetic 
inelastic scattering of nonpolarized and polarized neutrons as well 
as with the magnetic inelastic scattering on 4 f-crystal field excita- 
tions are discussed. Measurements of the transition linewidth 
between 4 f levels of Tm split by crystal fields in (Y, Tm) Ba Cu O 
compounds are analyzed in the frame of the spin-wave approxima- 
tion and the phenomenological theory of an antiferromagnetic 
Fermi liquid. It is shown that in the insulating state the main contri- 
bution to the linewidth arises from the one-magnon processes and 
the gap in the spectrum of magnetic excitations is rather small 
(A<100 K). In the superconducting state the main contribution to 
the linewidth arises from the zone center magnetic fluctuations and 
the temperature dependence of the linewidth is determined by the 
static spin susceptibility. (author). 16 refs.; 8 figs. 


17410 (JINR-R-14-93-411) Measurement of synchrotron ra- 
diation transmission of infrared range by YBaz Cuz O7_; film 
in superconducting state. Skintej, N.R.; Tyutyunnikov, S.1.; 
Shalyapin, V.N.; Balalykin, N.I. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). 1993. 3p. (In Russian). Order Num- 
ber DE94623270. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Pis'ma v Zhurnal Ehksperimental'noj i Teoretich- 
eskoj Fiziki. 

The results of the energy gap measurement of superconducting 
film YBaz Cug O7_; the base of Mg O with the temperature T=20 
K are presented. The measurements were made on the syn- 
chrotron radiation beam of the impulse electron storage facility. 
The determination of the energy gap was made by reconstruction 
of the transmission spectrum from the integral equation decision, 
involving signal time response from the detector of the infrared ra- 
diation, transmitted through the film. The measured value 2A MeV 
near T=20 K agrees with the Bardeen-Cooper-Schiffer theory in the 
limits of the measurement accuracy. (author). 4 refs.; 2 figs. 


17411 (Jue+-2784) Plasma spraying of high-temperature 


superconductors - production and post-treatment of various 
coating substrate compounds. Splittgerber-Huennekes, P.C. 


484 ERA Vol. 19, No. 6 


Forschungszentrum Juelich GmbH (Germany). Inst. fuer Ange- 
wandte Werkstofforschung; Technische Hochschule Aachen 
(Germany). Jun 1993. 90p. (In German). Order Number 
DE94758723. Source: OSTI; NTIS (US Sales Only); INIS. 

Suitable processing methods for high-temperature superconduc- 
tors are essential to the application of these new materials. Plasma 
spraying is profitable for this purpose, especially in the case of 
large area coatings. In this work, the deposition of thick 
YBa2Cu307_, and BizSrpCaCuzOg layers onto metallic substrates 
by vacuum plasma spraying is described. Various commercially 
available superconducting powders are tested concerning their 
possible use for plasma spraying. The suitability of nickel based al- 
loys and stainless steel as substrate materials is investigated. After 
plasma spraying the coatings are not superconducting. For recon- 
struction of the superconducting phases on the one hand, and 
improvement of the superconducting properties of the coatings on 
the other, annealing and melt texturing experiments are done. Their 
effects on the coating substrate compounds are analysed. (orig.) 


17412 (LA-UR-94-1148) Proceedings, strongly correlated 
electronic materials: The Los Alamos symposium 1993. Bedell, 
K.S. Los Alamos National Lab., NM (United States). [1994]. 662p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-931247-: Strongly correlated 
electron materials, Los Alamos, NM (United States), 15-18 Dec 
1993). Order Number DE94009293. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The subject included such topics as high temperature supercon- 
ductors, heavy-fermion insulators and superconductors, the 
metal-insulator transition, the superconductor-insulator transition 
and unusual (non-Fermi liquid) normal metallic states. The sympo- 
sium was structured around 13 invited review talks; with each talk, 
there were several (about 30) related short presentations and dis- 
cussion sections (90 pages). The review talks and short papers 
were processed separately for the data base. 


17413 (UCRL-JC—115712) Fiber optic transceiver for inter- 
facing digital superconducting electronics. McCammon, K. 
(Lawrence Livermore National Lab., CA (United States)); Morse, J.; 
Masquelier, D.; McConaghey, C.; Garrett, H.; Hugenberg, K.; 
Lowry, M.; Track, E.; Bunz, L. Lawrence Livermore National Lab., 
CA (United States). Mar 1994. 9p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-940363—4: DOD fiber optics conference ‘94, McLean, VA 
(United States), 22-24 Mar 1994). Order Number DE94008284. 
Source: OSTI; NTIS; GPO Dep. 

Low temperature experiments have been conducted in order to 
characterize the performance of high speed photodetectors and 
LiNbO; optical modulators in cryogenic environments down to 
4.2°K. Specific parameters quantified from this study include band- 
width, responsivity, Vz (half wave voltage), optical loss and 
package stability. Metal-semiconductor-metal (MSM) photodiodes 
fabricated from GaAs and InGaAs have been characterized. Re- 
sults demonstrate that both the responsivity and bandwidth depend 
on temperature. Several Mach-Zehnder (MZ) modulator designs 
were tested over the de to >20GHz range. These results demon- 
strate the performance of LiNbO; modulators at cryogenic 
temperatures, and enable the design of high sensitivity data links. 
The experimental results are coupled with optical data link analysis 
to estimate the performance of transmit and receive modules in 
cryogenic systems. This further provides insight into the critical is- 
sues associated with the integration of optoelectronic networks with 
superconducting signal processing circuits. 


665420 Superfluidity 


17414 (ITF-93-24) Relativistic theory of superfiuidity with 
two condensates. Vil’chins'kij, S.J.; Fomyin, P.Yi. AN Ukrainskoj 
SSR, Kiev (Ukraine). Inst. Teoreticheskoj Fiziki. 1993. 21p. (In 
Ukrainian). Order Number DE94624073. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A phenomenological derivation of the equations of relativistic the- 
ory of superfluidity of systems with two types of condensates in a 
non-dissipative approximation is given. Three-velocity relativistic 
thermodynamics and hydrodynamics are derived from the condition 
of consistency energy-momentum conservation laws generalized 





charge, entropy and equations for superfluid velocities. The ques- 
tions about tripling of number of hydrodynamical theorems and 
possible types of vortices in such systems are considered. Equa- 
tions which describe propagation of first, second and fourth sound 
in the system are derived, and expressions for their velocities are 
obtained. (author). 7 refs. 


70 PLASMA PHYSICS AND FUSION 
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Refer also to citation(s) 15849, 16398, 16399, 16400, 16401, 
16402, 17350, 17560, 17566, 17568, 17569, 17573, 17583, 17584, 
17585, 17586, 17587, 17590, 17598, 17599 


17415 (CONF-940328—-) 1994 International Sherwood Fu- 
sion Theory Conference. Texas Univ., Austin, TX (United States). 
Inst. for Fusion Studies. [1994]. 254p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG05-88ER53266. 
From International Sherwood fusion theory conference; Dallas, TX 
(United States); 14-16 Mar 1994. Order Number DE94008961. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report contains the abstracts of the paper presented at the 
1994 International Sherwood Fusion Theory Conference. 


17416 (CRIE-W-92016) Stabilization method of A.C. arc 
plasma.: Basic investigation on adding pulse to current zero. 
Iwata, M. (Central Research Institute of Electric Power Industry, 
Tokyo (Japan)); Yasui, S.; Shibuya, M. Central Research Inst. of 
Electric Power Industry, Tokyo (Japan). May 1993. 26p. (In Japan- 
ese). Order Number DE94757268. Source: OSTI; NTIS; Available 
from Central Research Inst. of Electric Power Industry, 1-6-1, Ote- 
machi, Chiyoda-ku, Tokyo, Japan. 

A pulse adding method has been discussed in order to stabilize 
AC plasma. As a first step of discussing the effectiveness of the 
method, the relation between current gradient at the current zero 
point and current zero duration was investigated experimentally. 
The experiment used a plasma torch to generate AC plasma with a 
current of 200A and added the pulses of 0A to 30A to the current 
zero point. As a result, it was found that, if the current gradient in 
the pulse added to currents is raised to about 15 A/us against the 
current zero duration for 10 ys to 100 pus without pulses, the cur- 
rent zero duration is largely reduced to about 0.2 us and the 
plasma stability is enhanced. A transient analysis calculation re- 
vealed a result that, if the current gradient is raised at the current 
zero point by adding pulses, the current zero duration can be 
shortened because of rise in the transient recovery voltage. It was 
also discovered that a polarity change in tungsten electrodes can 
vary the current zero duration. 6 refs., 18 figs., 3 tabs. 


17417 (CTH-IEFT-PP—1993-23) Transport in high tempera- 
ture toroidal plasmas. Weiland, J. Chalmers Univ. of Technology, 
Goeteborg (Sweden). Inst. for Electromagnetic Field Theory and 
Plasma Physics. [1993]. 19p. Order Number DE94621829. Source: 
OSTI; NTIS; INIS. 

Recent theoretical and experimental results of confinement of hot 
plasmas in toroidal devices, in particular tokamaks, are discussed 
from general principal points of view and related to the predictions 
from a toroidal drift wave model using an advanced reactive fluid 
description. 


17418 (DOE/ER/51124-14) High beta and second stability 
region transport and stability analysis: Technical progress re- 
port. Hughes, M.H.; Phillps, M.W.; Tood, A.M.M. Grumman Corp., 
Princeton, NJ (United States). Dec 1993. 48p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
89ER51124. Order Number DE94009654. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report describes both ideal and resistive MHD stability stud- 
ies of supershot plasmas in TFTR. The MHD equilibrium and 
stability modeling of TFTR plasmas has concentrated on those ex- 
periments where the safety factor, q, profile was inferred from 
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motional Stark effect measurements (MSE). These are conve- 
niently divided into two groups, first where q is less than unity over 
some fraction of the plasma radius and, secondly, where q every- 
where exceed unity. In the first case, the experimental result that 
q<! together with the very large pressure gradients predicted by 
TRANSP analysis pose a major challenge to the validity of ideal 
MHD theory since these plasmas are usually observed to be free 
of any coherent 1/1 instability. In the second case where q>I! we 
revisit the resistive stability properties of low 6, high Qegge Super- 
shots again using MSE q-profiles as a starting point. We find that 
2/1 and 3/2 tearing modes can be excited in some circumstances 
and that the MSE profiles are typically near marginal stability to 
each of these modes. 


17419 (DOE/ER/53198-235) A simple, high performance 
Thomson scattering diagnostic for high temperature plasma 
research. Hartog, D.J.D. (Wisconsin Univ., Madison, WI (United 
States). Dept. of Physics); Cekic, M. Wisconsin Univ., Madison, WI 
(United States). Plasma Physics Research. Feb 1994. 28p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-85ER53198. Order Number DE94010004. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This Thomson scattering diagnostic is used to measure the elec- 
tron temperature and density of the plasma in the MST 
reversed-field pinch, a magnetic confinement fusion research de- 
vice. This diagnostic system is unique for its type in that it 
combines high performance with simple design and low cost com- 
ponents. In the design of this instrument, careful attention was 
given to the suppression of stray laser line light with simple and ef- 
fective beam dumps, viewing dumps, aperatures, and a holographic 
edge filter. This allows the use of a single grating monochromator 
for dispersion of the Thomson scattered spectrum onto the mi- 
crochannel plate detector. Alignment and calibration procedures for 
the laser beam delivery system, the scattered light collection sys- 
tem, and the spectrometer and detector are described. A sample 
Thomson scattered spectrum illustrates typical data. 


17420 (DOE/ER/53198-236) Confinement improvement 
with rf poloidal current drive in the reversed-field pinch. Hokin, 
S. (Wisconsin Univ., Madison, WI (United States). Dept. of 
Physics); Sarff, J.; Sovinec, C.; Uchimoto, E. Wisconsin Univ., 
Madison, WI (United States). Plasma Physics Research. 8 Mar 
1994. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-85ER53198. Order Number 
DE94010005. Source: OSTI; NTIS; INIS; GPO Dep. 

External control of the current profile in a reversed-field pinch 
(RFP), by means such as ff poloidal current drive, may have bene- 
ficial effects well beyond the direct reduction of Ohmic input power 
due to auxiliary heating. Reduction of magnetic turbulence 
associated with the dynamo, which drives poloidal current in a con- 
ventional RFP, may allow operation at lower density and higher 
electron temperature, for which rf current drive becomes efficient 
and the RFP operates in a more favorable regime on the nr vs T 
diagram. Projected parameters for RFX at 2 MA axe studied as a 
concrete example. If rf current drive allows RFX to operate with 8 
= 10% (plasma energy/magnetic energy) at low density (8 x 1019 
m~—%) with classical resistivity (i.e. without dynamo-enhanced power 
input), 40 ms energy confinement times and 3 keV temperatures 
will result, matching the performance of tokamaks of similar size. 


17421 (DOE/ER/53241-7-Pt.2) Power balance and charac- 
terization of impurities in the Maryland Spheromak. Cote, C. 
Maryland Univ., College Park, MD (United States). 1993. 120p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG05-86ER53241. Order Number DE94009603. Source: 
OST}; NTIS; INIS; GPO Dep. 

The Maryland Spheromak is a medium size magnetically 
confined plasma of toroidal shape. Low T. and higher ne than ex- 
pected contribute to produce a radiation dominated short-lived 
spheromak configuration. A pyroelectric radiation detector and a 
VUV spectrometer have been used for space and time-resolved 
measurements of radiated power and impurity line emission. Re- 
sults from the bolometry and VUV spectroscopy diagnostics have 
been combined to give the absolute concentrations of the major 
impurity species together with the electron temperature. The large 
amount of oxygen and nitrogen ions in the plasma very early in the 
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discharge is seen to be directly responsible for the abnormally high 
electron density. The dominant power loss mechanisms are found 
to be radiation (from impurity line emission) and electron convec- 
tion to the end walls during the formation phase of the spheromak 
configuration, and radiation only during the decay phase. 


17422 (DOE/ER/53241-7-Pt.3) lon temperature measure- 
ments in the Maryland Spheromak. Gauvreau, J.L. Maryland 
Univ., College Park, MD (United States). 1992. 121p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG05- 
86ER53241. Order Number DE94009604. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Initial spectroscopic data from MS showed evidence of ion heat- 
ing as deduced from the line widths of different ion species. 
Detailed measurements of OIV spectral emission line profiles in 
space and time revealed that heating takes place at early time, 
before spheromak formation and is occurring within the current dis- 
charge. The measured ion temperature is several times the 
electron temperature and cannot be explained by classical (Spitzer) 
resistivity. Classically, ions are expected to have lower tempera- 
tures than the electrons and therefore, lower temperatures than 
observed. High ion temperatures have been observed in different 
RFP's and Spheromaks but are usually associated with relaxation 
to the Taylor state and occur in the sustainment phase. During for- 
mation, the current delivered to start the discharge is not 
axisymmetric and as a consequence, X-points appear in the mag- 
netic flux. A two dimensional analysis predicts that magnetic 
reconnection occurring at an X-point can give rise to high ion heat- 
ing rates. A simple O0-dimensional calculation showed that within 
the first 20 us, a conversion of mass flow kinetic energy into ion 
temperature could take place due to viscosity. 


17423 (DOE/ER/53289-T2) Beat wave current drive experi- 
ment on the Davis Diverted Tokamak (DDT): Final report. 
Hwang, D.Q. (California Univ., Davis, CA (United States)); Horton, 
R.D.; Rogers, J.H. California Univ., Davis, CA (United States). 
[1993]. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG03-89ER53289. Order Number 
DE94009770. Source: OSTI; NTIS; INIS; GPO Dep. 

The beatwave current drive experiment is summarized. The first 
phase of the experiment was the construction of the microwave 
sources and the diagnostics needed to demonstrate the beat wave 
effects, i.e. the measurement of the electrostatic plasma wave pro- 
duced by the beating of two high intensity electromagnetic waves. 
In order to keep the cost of the experiments to a minimum, a low 
density filament plasma source (10°) to (10'° particles cm—°) was 
employed and the magnetic field in the toroidal plasma was pro- 
duced by a de power supply. 


17424 (DOE/ER/54212-1) ICRF heating and current drive in 
TFTR supershot plasmas: Data analysis and interpretation of 
ICRF/edge interactions: Research Progress report. Aamodt, 
R.E.; D’lppolito, D.A.; Myra, J.R. Lodestar Research Corp., Boul- 
der, CO (United States). 22 Sep 1993. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG03-93ER54212. 
(LRC—93-43). Order Number DE94008586. Source: OSTI; NTIS; 
GPO Dep. 

The relevance of rf-sheath-plasma interactions to ICRF operation 
in TFTR has been studied. Screen-screen and screen-limiter rf 
sheaths have been identified and analyzed for the old and new 
Bay M geometries on TFIR, including sheath voltages driven by 
both feeders and the central antenna conductor. Calculations have 
been carried out to determine the effects of ICRF on edge trans- 
port (profile flattening by E x B convection), impurity influx (5Z¢4) 
and edge electron heating (FS glow phenomena) as a function of 
edge plasma parameters, rf power and antenna phasing. It was 
found that many of the experimentally observed ICRF-edge plasma 
interactions on TFIR are consistent with the predictions of rf sheath 
theory. 


17425 (DOE/ET/53044-T1) [Experimental and theoretical 
plasma physics program]: Technical progress in FY 1978. 
Griem, H. Maryland Univ., College Park, MD (United States). 
[1978]. 19p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-77ET53044. Order Number 
DE94009620. Source: OSTI; NTIS; GPO Dep. 
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This report summarizes the technical progress in the following 
areas of study: (1) low-frequency instabilities; (2) high-frequency 
microinstabilities; (3) nonlinear effects and radiative processes; (4) 
ideal and resistive, linear and nonlinear, MHD numerical studies of 
tokamak plasma configurations; (5) numerical studies of the implo- 
sion dynamics and post-implosion anomalous transport properties 
of high-density pinches; (6) development of computer codes for 
solving complex dispersion relations; and (7) nonlocal eigenvalue 
problems for microstability analysis. 


17426 (DOE/ET/53044-T2) [Experimental and theoretical 
plasma physics program]: Technical progress in FY 1979. 
Griem, H. Maryland Univ., College Park, MD (United States). 
[1979]. 28p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-77ET53044. Order Number 
DE94009621. Source: OSTI; NTIS; GPO Dep. 

This report summarizes recent technical progress in the major 
areas of study. Because a considerable variety of work has been 
performed this year they authors first give brief synopses of individ- 
ual research projects categorizing them as to their relevance to the 
general areas of plasma stability analyses, plasma heating or basic 
plasma physics. Next, they discuss these projects as they relate to 
and support the various DOE experimental programs. The DOE ex- 
perimental programs are: (1) toroidal confinement systems; (2) 
open confinement systems; and (3) alternative concepts (EBT, 
Spheromak, field reversed mirrors and punches). 


17427 (DOE/ET/53044-T3) [Experimental and theoretical 
plasma physics program]: Technical progress [in FY 1980]. 
Griem, H. Maryland Univ., College Park, MD (United States). 
[1980]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-77ET53044. Order Number 
DE94009622. Source: OSTI; NTIS; GPO Dep. 

This report summarizes the technical progress made in plasma 
physics research. Studies include: (1) plasma production by means 
of electric discharges; (2) formation of spheromak configuration us- 
ing combined z and 6 pinch techniques; (3) plasma instabilities and 
plasma diagnostics in toroidal experiments. 


17428 (DOE/ET/53044-T4) [Experimental and theoretical 
plasma physics program]: Technical progress [in FY 1981]. 
Griem, H. Maryland Univ., College Park, MD (United States). 
[1981]. 44p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO05-77ET53044. Order Number 
DE94009623. Source: OSTI; NTIS; GPO Dep. 

In recent years, members of the Maryland Theory Group have 
made significant contributions to the national fusion theory pro- 
grams and in many cases these theoretical development helped to 
interpret experimental results and to design new experimental pro- 
grams. In the following, the authors summarize the technical 
progress in five major areas: (1) rf interaction with plasmas includ- 
ing wave propagation, rf heating, rf induced runaways and current 
drive; (2) spheromak — formation, equilibrium, and stability; (3) sta- 
bility of nonaxisymmetric systems (EBT, mirror, etc.); (4) stability 
theory of toroidal plasmas — tokamak, RFP, etc.; and (5) nonlinear 
theory. 


17429 (DOE/ET/53044-T6) [Experimental and theoretical 
plasma physics program]: [Final progress report, 1982-1983]. 
Griem, H. Maryland Univ., College Park, MD (United States). 
[1983]. 37p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-77ET53044. Order Number 
DE94009625. Source: OSTI; NTIS; GPO Dep. 

In recent years, members of the Maryland Theory Group have 
made significant contributions to the national fusion theory pro- 
grams, and, in many cases, these theoretical developments helped 
to interpret experimental results and to design new experimental 
programs. In the following, the authors summarize the technical 
progress in five major areas: (1) RF interaction with plasmas 
including wave propagation and RF heating, (2) spheromak forma- 
tion, equilibrium, and stability; (3) stability of nonaxisymmetric 
systems (EBT, mirrors, etc.); (4) stability theory of toroidal plasmas 
(tokamak, RFP, etc); and (5) nonlinear theory. 


17430 


(DOE/ET/53088-641) The energy of perturbations 
for Vlasov plasmas. Morrison, P.J. Texas Univ., Austin, TX 





(United States). Inst. for Fusion Studies. Feb 1994. 16p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FGO5-80ET53088. (IFSR-641). Order Number DE94009424. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The energy content of electrostatic perturbations about homoge- 
neous equilibria is discussed. The calculation leading to the 
well-known dielectric (or as it is sometimes called the wave) 
energy is revisited and interpreted in light of Viasov theory. It is ar- 
gued that this quantity is deficient because resonant particles are 
not correctly handled. A linear integral transform is presented that 
solves the linear Viasov-Poisson equation. This solution together 
with the Kruskal-Oberman energy [Phys. Fluids 1, 275 (1958)] is 
used to obtain an energy expression in terms of the electric field 
[Phys. Fluids B 4, 3038 (1992)]. It is described how the integral 
transform amounts to a change to normal coordinates in an infinite 
dimensional Hamiltonian system. 


17431 (DOE/ET/53088-647) Dynamical nature of inviscid 
power law for two-dimensional turbulences and self-consistent 
spectrum and transport of plasma filaments. Zhang, Y.Z. (Inter- 
national Centre for Theoretical Physics, Trieste (Italy)); Mahajan, 
S.M. Texas Univ., Austin, TX (United States). Inst. for Fusion Stud- 
ies. Feb 1994. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG05-80ET53088. (IFSR-647). Or- 
der Number DE94009425. Source: OSTI; NTIS; INIS; GPO; GPO 
Dep. 

On the basis of equal-time correlation theory (a non-perturbative 
approach) inviscid power laws of 2D isotropic plasma turbulences 
with one Lagrangian inviscid constant of motion are unambiguously 
solved by determining the dynamical characteristics. Two distinct 
types of induced transport, according to the divergence of the in- 
verse correlation length in the inviscid limit, are revealed. This 
analysis also suggests a physically reasonable closure. The self- 
consistent system (a set of integral equations) for plasma filaments 
is investigated in detail, and is found to be a nonlinear differential 
eigenvalue problem for the diffusion coefficient D, with the Dyson- 
like (integral) equation playing the role of a boundary condition. 
This new type of transport is non-Bohm-like, and shows quasilinear 
behavior even in the strong turbulence regime. Physically, this be- 
havior arises from a synchronization of the shrinking squared 
correlation length with the decorrelation time, for which the “mixing- 
length” breaks down. The shrinkage of correlation length is a 
characteristic pertaining to the new type of turbulence; its relation- 
ship with the turbulence observed in supershot regime on TFTR is 
commented on. 


17432 (DOE/ET/53088-648) Decay of magnetic helicity pro- 
ducing polarized Alfven waves. Yoshida, Z. (Tokyo Univ. (Japan). 
Faculty of Engineering); Mahajan, S.M. Texas Univ., Austin, TX 
(United States). Inst. for Fusion Studies. Feb 1994. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG0O5-80ET53088. (IFSR-648). Order Number DE94009426. 
Source: OSTI; NTIS; INIS; GPO Dep. 

When a super-Alfvenic electron beam propagates along an ambi- 
ent magnetic field, the left-hand circularly polarized Alfven wave is 
Cherenkov-emitted (two stream instability). This instability results in 
a spontaneous conversion of the background plasma helicity to the 
wave helicity. The background helicity induces a frequency (en- 
ergy) shift in the eigenmodes, which changes the critical velocity 
for Cherenkov emission, and it becomes possible for a sub- 
Alfvenic electron beam to excite a nonsingular Alfven mode. 


17433 


(DOE/ET/53088-649) Stability of coupled tearing 
and twisting modes in tokamaks. Fitzpatrick, R. Texas Univ., 
Austin, TX (United States). Inst. for Fusion Studies. Mar 1994. 86p. 


Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FGO5-80ET53088. (IFSR-649). Order Number 
DE94009427. Source: OSTI; NTIS; INIS; GPO Dep. 

A dispersion relation is derived for resistive modes of arbitrary 
parity in a tokamak plasma. At low mode amplitude, tearing and 
twisting modes which have nonideal MHD behavior at only one ra- 
tional surface at a time in the plasma are decoupled via sheared 
rotation and diamagnetic flows. At higher amplitude, more unstable 
‘compound’ modes develop which have nonideal behavior simulta- 
neously at many surfaces. Such modes possess tearing parity 
layers at some of the nonideal surfaces, and twisting parity layers 
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at others, but mixed parity layers are generally disallowed. At low 
mode number, ‘compound’ modes are likely to have tearing parity 
layers at all of the nonideal surfaces in a very low-G plasma, but 
twisting parity layers become more probable as the plasma 6 is in- 
creased. At high mode number, unstable twisting modes which 
exceed a critical amplitude drive conventional magnetic island 
chains on alternate rational surfaces, to form an interlocking struc- 
ture in which the O-points and X-points of neighboring chains line 
up. 


17434 (DOE/ET/53088-651) Solitary waves and homoclinic 
orbits. Balmforth, N.J. Texas Univ., Austin, TX (United States). 
Inst. for Fusion Studies. Mar 1994. 68p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG05-80ET53088. 
(IFSR-651). Order Number DE94009428. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The notion that fluid motion often organizes itself into coherent 
structures has increasingly permeated modern fluid dynamics. 
Such localized objects appear in laminar flows and persist in turbu- 
lent states; from the water on windows on rainy days, to the 
circulations in planetary atmospheres. This review concerns solitary 
waves in fluids. More specifically, it centres around the mathemati- 
cal description of solitary waves in a single spatial dimension. 
Moreover, it concentrates on strongly dissipative dynamics, rather 
than integrable systems like the KdV equation. One-dimensional 
solitary waves, or pulses and fronts as they are also called, are the 
simplest kinds of coherent structure (at least from a geometrical 
point of view). Nevertheless, their dynamics can be rich and com- 
plicated. In some circumstances this leads to the formation of 
spatio-temporal chaos in the systems giving birth to the solitary 
waves, and understanding that phenomenon is one of the major 
goals in the theory outlined in this review. Unfortunately, such a 
goal is far from achieved to date, and the author assess its current 
status and incompleteness. 


17435 (DOE/ET/53088-652) A relativistic solitary wave in 
electron-positron ion plasma. Berezhiani, V.I. (Georgian 
Academy of Sciences, Tbilisi (Georgia). Institute of Physics); 
Mahajan, S.M. Texas Univ., Austin, TX (United States). Inst. for Fu- 
sion Studies. Mar 1994. 18p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG05-80ET53088. (IFSR-652). 
Order Number DE94009429. Source: OSTI; NTIS; INIS; GPO Dep. 

The nonlinear propagation of circularly polarized electromagnetic 
(CPEM) waves with relativistically strong amplitude in an unmagne- 
tized cold electron-positron ion plasma is_ investigated. The 
possibility of finding soliton solutions in such a plasma is explored. 
In one- and two-dimensions it is shown that the presence of a 
small fraction of massive ions in the plasma leads to stable local- 
ized solutions. 


17436 (DOE/ET/53088-653) Effect of a static external mag- 
netic perturbation on resistive mode stability in tokamaks. 
Fitzpatrick, R. (Univ. of Texas, Austin, TX (United States). Institute 
for Fusion Studies); Hender, T.C. Texas Univ., Austin, TX (United 
States). Inst. for Fusion Studies. Mar 1994. 65p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FGO05- 
80ET53088. (IFSR-653). Order Number DE94009430. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The influence of a general static external magnetic perturbation 
on the stability of resistive modes in a tokamak plasma is exam- 
ined. There are three main parts to this investigation. Firstly, the 
vacuum perturbation is expanded as a set of well-behaved torokial 
ring functions and is, thereafter, specified by the coefficients of this 
expansion. Secondly, a dispersion relation is derived for resistive 
plasma instabilities in the presence of a general external perturba- 
tion and finally, this dispersion relation is solved for the amplitudes 
of the tearing and twisting modes driven in the plasma by a spe- 
cific perturbation. It is found that the amplitudes of driven tearing 
and twisting modes are negligible until a certain critical perturbation 
strength is exceeded. Only tearing modes are driven in low-6 pias- 
mas with «8) << 1. However, twisting modes may also be driven 
if ¢8)~>1. For error-field perturbations made up of a large number 
of different poloidal and toroidal harmonics the critical strength to 
drive locked modes has a ‘staircase’ variation with edge-q, charac- 
terized by strong discontinuities as coupled rational surfaces enter 
or leave the plasma. For single harmonic perturbations the variation 
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with edge-q is far smoother. Both types of behaviour have been 
observed experimentally. The critical perturbation strength is found 
to decrease strongly close to an ideal external kink stability bound- 
ary. This is also in agreement with experimental observations. 


17437 (DOE/FTR-94003601) Travel to Germany to attend 
the ALT-ll Project and Program Group meeting: Foreign trip 
report, November 8, 1993-November 18, 1993. McGrath, R.T. 
Sandia National Labs., Albuquerque, NM (United States). 24 Nov 
1993. 1383p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. Order Number 
DE94003601. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The purpose of the travel was: to attend and give a presentation 
at the ALT-Ii Project and Program Group meeting and to attend the 
US-DOE/TEXTOR Executive Committee meeting; to visit the 
FRAMATOME industrial site; and to visit the CEA Tore Supra site 
and attend the US-DOE/Tore Supra Steering Committee meeting. 


17438 (DOE/SF/19203-T1) Collective Thomson scattering 
measurements of the lon Acoustic Decay Instability: Final re- 
port. Mizuno, K. (California Univ., Davis, CA (United States)); 
DeGroot, J.S.; Drake, R.P.; Seka, W. California Univ., Davis, CA 
(United States). [1993]. 20p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG03-92SF19203. Order Num- 
ber DE94010244. Source: OSTI; NTIS; INIS; GPO Dep. 

We have developed an uv collective Thomson scattering system 
for plasma produced by a short wavelength laser. The lon Acoustic 
Decay Instabilities are studied in a large (~mm) scale, hot (~keV) 
plasma, which is relevant to a direct-driven laser fusion plasma. 
The IADI primary decay process is measured by the CTS. We used 
a random phase piate to minimize the non uniform irradiation of 
the interaction laser. Nevertheless, the threshold of the most unsta- 
ble mode driven by the IADI is quite low. The measured threshold 
value agrees favorably with the theoretical value of the large scale 
plasma. We have also shown that the CTS from the IADI can be a 
good tool for measuring a local electron temperature. The 
measured results agree reasonably with the SAGE computer calcu- 
lations. We used the real part of the wave (frequency) to estimate 
Te. The real part is, in general, reliable compared to the imaginary 
part such as the damping, and the growth rates. We have shown 
that the IAD] can be easily excited in a large scale, hot plasma. 
The IAD! has potentially important applications to direct drive laser 
fusion, and also critical surface diagnostic. 


17439 (GA-A-21542) Divertor pumping and other reactor 
application issues for H-mode. Stambaugh, R.D. (General Atom- 
ics, San Diego, CA (United States)); Brooks, N.H.; Allen, S.L. 
General Atomics, San Diego, CA (United States). Jan 1994. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO3-89ER51114 ; W-7405-ENG-48 ; AC05-840R21400 
; ACO04-76DP00789 ; FG03-89ER51121. (CONF-9311147-3: IAEA 
meeting on H-mode physics, Naka (Japan), 15-17 Nov 1993). Or- 
der Number DE94007431. Source: OSTI; NTIS; INIS; GPO Dep. 

We summarize results from DIll-D in regard to issues for reactor 
application of H-mode. Recently, DIll-D has begun to operate a 
cryopump (D2 pumping speed = 31,000 #/s at a pressure of 2 
mTorr). Initial results are very favorable for density control in H- 
mode. The plasma density could be reduced by 50%. Energy 
confinement is unchanged so the temperature rises in proportion to 
the density drop. Ability to access these less collisional plasmas in 
H-mode is favorable to current drive application. With the all- 
graphite wali, impurity accumulation has been eliminated. The 
exceedingly good confinement of VH-mode offers the possibility of 
retaining good confinement while radiating copious power from the 
plasma edge using injected noble gas impurities. 


17440 


tic for Dill-D using lithium beams: Final report, March 15, 
1990-September 15, 1993. Thomas, D.M. General Atomics, San 
Diego, CA (United States). Jan 1994. 41p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG03-90ER54081. 
Order Number DE94008554. Source: OSTI; NTIS; INIS; GPO Dep. 

The pivotal role played by edge physics in tokamak transport 
and performance is widely appreciated but not completely under- 
stood at this time. The evident bifurcation in transport behavior 
during the L-to-H transition and the modification of the edge region 


(GA-A-21584) An edge density fluctuation diagnos- 
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by edge localized modes (ELMs) are just two examples of this 
relationship. There is a clear need to understand the role that tur- 
bulence plays in the plasma transport problem. Various workers 
have seen a suppression of both the magnetic and plasma density 
fluctuations during the transition. It is clear that the turbulence and 
transport behavior are linked and we are coming to an understand- 
ing of the transition evolution, based on a model of shear 
suppression of the turbulence and the creation of a transport bar- 
rier. In the case of the H-mode, this barrier is known to form a 
short distance radially inside the location of the last closed flux sur- 
face. The VH-mode may be thought of as a natural extension of 
this situation where the transport barrier moves deeper into the 
core of the discharge. As summarized in the May 1989 report of 
the DOE Transport Task Force, one of the key issues to be ad- 
dressed in making progress on the transport question was to 
characterize the nature of local fluctuations. The objective of our 
research was to develop and demonstrate the feasibility of one 
particular measurement technique to determine density fluctuations 
in the region of interest on the Dill-D tokamak. 


17441 (GA-A-21587) Summary of experimental progress 
and suggestions for future work. Burrell, K.H. General Atomics, 
San Diego, CA (United States). Mar 1994. 16p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
89ER51114. (CONF-9311147-7: IAEA meeting on H-mode 
physics, Naka (Japan), 15-17 Nov 1993). Order Number 
DE94008893. Source: OSTI; NTIS; INIS; GPO Dep. 

Since the last H-mode workshop in 1991, there has been signifi- 
cant progress in a number of areas. In addition to H-modes in 
tokamaks, H-mode has been achieved in a current-free stellarator, 
a heliotron/torsatron with some net toroidal current and in a linear, 
tandem mirror. Because H-mode has been seen in a variety of 
magnetic confinement devices and has been produced by a variety 
of methods, a universal explanation is needed for the H-mode con- 
finement improvement. The hypothesis of turbulence stabilization 
by sheared E x B flow has this universality. New diagnostics have 
confirmed the structure of E, at the plasma edge in tokamaks and 
have lead to direct determination of the reduction in turbulence- 
driven transport in the H-mode. Improved measurements of the 
edge rotation and pressure gradients in tokamaks have lead to bet- 
ter understanding of the physics of the E, formation and to tighter 
tests of L to H transition theories. Significant improvements in core 
confinement have also been seen in several tokamaks; the data 
here indicate that sheared E x B flow may be playing a role in the 
core confinement improvement. Power balance studies of the 
change in core thermal diffusivity after the L to H transition have 
raised fundamental questions about the relationship between heat 
flux and the temperature gradient. Finally, helium transport studies 
have show that helium transport is quite similar to deuterium trans- 
port, indicating that helium ash removal in a reactor operating in 
ELMing H-mode should be feasible. 


17442 (GSI-93-14) Properties of partially ionized hydrogen 
plasmas in high electric fields. Morawetz, K. Gesellschaft fuer 
Schwerionenforschung mbH, Darmstadt (Germany); Rostock Univ. 
(Germany). Mathematisch-Naturwissenschaftliche Fakultaet. Mar 
1993. 152p. Order Number DE94756146. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In this thesis the fundamental equations of many-particle 
quantum-statistics of nonequilibrium are treated in respect to arbi- 
trary high electric fields. Generalizations are found for the T-matrix 
approximation as well as for the shielded potential approximation 
valid for any field strength. These result in a non-Markovian 
behavior of the obtained collision integrals, also known as intra- 
collisional-field-effect (ICFE), and in a broadening of the energy 
conservation, the so-called collisional broadening (CB), caused by 
applied electric fields. In linear response it is shown in a new way, 
how the Debye-Onsager relaxation effect can be rederived from 
these collision integrals. Furthermore the complete quantum result 
is presented. Both effects, ICFE and CB, contribute to the right 
classical limit. The quantum result yields an surprising maximum of 
this field effects in dependence of the interacting mass ratio, which 
may be important in exciton-plasmas and semiconductors. (orig.) 


17443 (INIS-BR-3286) Experimental study of the isotopic 
dependence in nuclear fusion and elastic scattering in the 





16.18 © 4 §3.65 Cu systems. Chamon, L.C. Sao Paulo Univ., SP 
(Brazil). Inst. de Fisica. 1990. 170p. (In Portuguese). Order Num- 
ber DE94624043. Source: OSTI; NTIS (US Sales Only); INIS. 

Nuclear fusion measurements for the 16:18 O + ©: Cu sys- 
tems and elastic scattering measurements for the 1©-18 © + 69-65 
Cu systems were studied. (L.C.J.A.). 


17444 (INIS-mf-13760, pp. 33-38) High-performance JET 
plasmas with pellet injection. Kupschus, P.H. (Commission of 
the European Communities, Abingdon (United Kingdom). JET Joint 
Undertaking); Ali Arshad, S.; Alper, B. International Atomic Energy 
Agency, Vienna (Austria). 1993. 195p. (CONF-9305227-: Interna- 
tional Atomic Energy Agency (IAEA) technical committee meeting 
on pellet injection, Naka (Japan), 10-12 May 1993). In JAEA techni- 
cal committee meeting on pellet injection. Order Number 
DE94617115. Source: OSTI; NTIS (US Sales Only); INIS. 

During 1988 "Pellet Enhanced Plasmas” were reported by the 
JET team. Since then, these so-called PEP modes were combined 
with H-mode confinement discharges on which this paper provides 
an updated excerpt. 4 refs, 7 figs. 


17445 (INIS-mf-13799) LIDAR Thomson scattering: A col- 
lection of papers presented at the IAEA technical committee 
meeting. International Atomic Energy Agency, Vienna (Austria). Jul 
1991. 214p. (CONF-9104411—: IAEA Technical Committee meeting 
on LIDAR Thomson scattering, Abingdon (United Kingdom), 8-10 
Apr 1991). Order Number DE94621576. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This collection contains 21 papers on the application and devel- 
opment of LIDAR (Light Detection and Ranging) Thomson 
scattering techniques for the determination of spatially resolved 
electron temperature and density in magnetic confinement experi- 
ments, particularly tokamaks. Refs, figs and tabs. 


17446 (INIS-mf-13799, pp. 199) ’Post mortem’ analysis of 


LIDAR data. Salzmann, H. (Max-Planck-institut fuer Plasmaphysik, 


Garching (Germany)). International Atomic Energy Agency, Vienna 
(Austria). Jul 1991. 214p. (CONF-9104411-—: IAEA Technical Com- 
mittee meeting on LIDAR Thomson scattering, Abingdon (United 
Kingdom), 8-10 Apr 1991). In LIDAR Thomson scattering: A collec- 
tion of papers presented at the IAEA technical committee meeting. 
Order Number DE94621576. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. OPTICAL RADAR/data analysis; OPTICAL 
RADARiiterative methods; PLASMA DIAGNOSTICS/optical radar; 
PLASMA DIAGNOSTICS/thomson scattering; SPECTRAL DEN- 
SITY 


17447 (INIS-mf—13807) Research using small tokamaks: A 
collection of papers presented at the IAEA technical commit- 
tee meeting. International Atomic Energy Agency, Vienna 
(Austria). 1991. 4220p. (CONF-9110259-: International Atomic En- 
ergy Agency (IAEA) technical committee meeting on research 
using small tokamaks, Hefei (China), 3-8 Oct 1991). Order Number 
DE94621828. Source: OSTI; NTIS (US Sales Only); INIS. 

The technical reports contained in this collection of papers on re- 
search using small tokamaks fall into four main categories, i.e., (i) 
experimental work (heating, stability, plasma radial profiles, fluctua- 
tions and transport, confinement, ultra-low-q tokamaks, wall 
physics, a.o.), (ii) diagnostics (beam probes, laser scattering, X-ray 
tomography, laser interferometry, electron-cyclotron absorption and 
emission systems), (iii) theory (strong turbulence, effects of heating 
on stability, plasma beta limits, wave absorption, macrostability, 
low-q tokamak configurations and bootstrap currents, turbulent 
heating, stability of vortex flows, nonlinear islands growth, plasma- 
drift-induced anomalous transport, ergodic divertor design, a.o.), 
and (iv) new technical facilities (varistors applied to establish con- 
stant current and loop voltage in HT-6M), lower-hybrid-current-drive 
systems for HT-6B and HT-6M, radio-frequency systems for HT-6M 
ICR heating experimentation, and applications of fiber optics for 
visible and vacuum ultraviolet radiation detection as applied to 
tokamaks and reversed-field pinches. A total number of 51 papers 
are included in the collection. Refs, figs and tabs. 


17448 (INIS-mf—13807, pp. 7-11) A low frequency AC- 
modulation experiment in CT-6B tokamak. Han Gonghe 
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(Academia Sinica, Beijing, BJ (China). Inst. of Physics); Zheng 
Shaobai; Li Xingde. International Atomic Energy Agency, Vienna 
(Austria). 1991. 4220p. (CONF-9110259-: International Atomic En- 
ergy Agency (IAEA) technical committee meeting on research 
using small tokamaks, Hefei (China), 3-8 Oct 1991). In Research 
using small tokamaks: A collection of papers presented at the 
IAEA technical committee meeting. Order Number DE94621828. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A low frequency AC-modulation experiment is performed in CT- 
6B tokamak. Obvious modulating changes are observed in the 
plasma current and other diagnostic signals. The radial conductivity 
profile of the plasma is obtained by the frequency response of the 
AC component of the plasma current. A full current AC-modulation 
experiment is also conducted using the same facilities, in which the 


tokamak is operated with many cycles of alternating current. (au- 
thor). 7 refs, 7 figs. 


17449 (INIS-mf-13807, pp. 27-34) Study of MHD activity- 
related microturbulence on TEXT. Yu, C.X. (California Univ., Los 
Angeles, CA (United States). Inst. of Plasma and Fusion Re- 
search); Brower, D.L.; Zhao, S.J. International Atomic Energy 
Agency, Vienna (Austria). 1991. 420p. Grant DE-FG03-86ER- 
53225; DE-FG05-88ER-53267. (CONF-9110259-: International 
Atomic Energy Agency (IAEA) technical committee meeting on re- 
search using small tokamaks, Hefei (China), 3-8 Oct 1991). In 
Research using small tokamaks: A collection of papers presented 
at the IAEA technical committee meeting. Order Number 
DE94621828. Source: OSTI; NTIS (US Sales Only); INIS. 
Modifications to the spectrum and magnitude of turbulent density 
fluctuation are observed in TEXT during the discharges with mag- 
netic islands of varying amplitude. It is related to changes in the 
plasma profiles (e.g. density and potential). The statistical disper- 
sion relation of the microturbulence which propagates in the 
electron diamagnetic drift direction is observed to be consistent 
with expectations for electron drift wave turbulence when a spectral 
shift due to E x B plasma rotation is included. The fluctuation aim- 
plitude is found to scale inversely with the electron density scale 
length. Long-time (+ 57_) precursors to high-density limit disruption 
have been identified on TEXT. These precursors are manifested by 
increases in both the electron particle and heat transport along 
with the density fluctuation level. They occur well in advance of 
any measurable change in MHD activity. Enhanced microturbu- 
lence is proposed as the physical mechanism for the confinement 
degradation and subsequent disruption. (author). 16 refs, 5 figs. 


17450 (INIS-mf—13807, pp. 35-47) Fluctuation studies on 
CASTOR and ASDEX tokamaks during lower hybrid current 
drive. Zacek, F. (Ceskoslovenska Akademie Ved, Prague (Czech 
Republic). Ustav Fyziky Plazmatu); Stoeckel, J.; Badalec, J. Inter- 
national Atomic Energy Agency, Vienna (Austria). 1991. 420p. 
Grant CSAV-14308; 14310; Contract IAEA-R-6702/RB. (CONF- 
9110259-: International Atomic Energy Agency (IAEA) technical 
committee meeting on research using small tokamaks, Hefei 
(China), 3-8 Oct 1991). In Research using small tokamaks: A col- 
lection of papers presented at the IAEA technical committee 
meeting. Order Number DE94621828. Source: OSTI; NTIS (US 
Sales Only); INIS. 

An improvement of the global confinement is reported from CAS- 
TOR and ASDEX tokamaks during lower hybrid current drive 
(LHCD) regimes at moderate LH powers (PLy < 1.5Po}0, Poo is 
the initial ohmic heating power). Simultaneously a significant reduc- 
tion of edge electrostatic fluctuations is observed. The best global 
confinement and the maximum reduction of the edge fluctuations is 
reached when the total power Pyo7 delivered into the plasma is 
minimum (Prot = Piy + Poo). Behaviour of the edge plasma pa- 
rameters, namely the level, frequency spectra and poloidal velocity 
of electrostatic fluctuations, are documented for CASTOR tokamak. 
(author). 26 refs, 13 figs. 


17451 _— (INIS-mf-13807, pp. 48-52) Sawtooth stabilization by 
electron cyclotron heating near q = 1 surface in WT-3 toka- 
mak. Tanaka, S. (Kyoto Univ. (Japan). Dept. of Physics); Hanada, 
K.; Kishigami, Y. International Atomic Energy Agency, Vienna (Aus- 
tria). 1991. 420p. (CONF-9110259-: International Atomic Energy 
Agency (IAEA) technical committee meeting on research using 
small tokamaks, Hefei (China), 3-8 Oct 1991). In Research using 
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small tokamaks: A collection of papers presented at the IAEA tech- 
nical committee meeting. Order Number DE94621828. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Sawtooth oscillations (STO) in the ohmically heated (OH) WT-3 
tokamak are strongly modified or suppressed by localized electron 
cyclotron resonance heating (ECH) near the q =1 surface, where q 
refers to the safety factor. The effect of ECH is much stronger when 
it is applied on the high field side, as compared to the low field 
side. Complete suppression of the STO is achieved for the duration 
of the ECH when it is applied on the high field side, in a low den- 
sity plasma, provided the ECH power exceeds a threshold value. 
This threshold decreases with the increasing safety factor at the 
limiter q,. Further, in very high q, region (q, = 6-7), where there is 
no STO in these OH plasmas, STO are excited by ECH around the 
central regions. The STO stabilization is attributed to a modification 
of the current density profile by high energy electrons generated by 
ECH, which reduces the shear in the q = 1 region. 3 refs, 7 figs. 


17452 (INIS-mf-13807, pp. 53-63) Driven current and 
plasma property during LHCD in the HT-6B tokamak. Xie, J.K. 
(Academia Sinica, Hefei, AH (China). Inst. of Plasma Physics); 
Fang, Y.D.; Guo, D.Q. International Atomic Energy Agency, Vienna 
(Austria). 1991. 420p. (CONF-9110259-—: International Atomic En- 
ergy Agency (IAEA) technical committee meeting on research 
using small tokamaks, Hefei (China), 3-8 Oct 1991). In Research 
using small tokamaks: A collection of papers presented at the 
IAEA technical committee meeting. Order Number DE94621828. 
Source: OSTI; NTIS (US Sales Only); INIS. 

LHCD experiments have been successfully carried out in toka- 
maks since 1980's. In IPP Hefei there is a LHCD project including 
a 100 kw power level experiment on HT-6B tokamak, a 500 kW 
experiment on HT-6M tokamak and a 1 MW Program on the HT-7 
tokamak which is a superconductive machine under construction. 
The experiment on HT-6B has been carried on for a year. The mi- 
crowave source consists of a magnetron with 100 kW output 
power, 2.45 GHz frequency and pulse length 100 mSec and a 
multijunction antenna composed by 8 subwaveguides. LHCD ex- 
periment has been performed under the conditions of with or 
without inductive DC electrical field. The dependence of the 
coupling between the launcher and the plasma to the operation pa- 
rameters, such as B;, Ne, plasma displacement, was obtained. The 
driven fast electrons were measured. The efficiency of LHCD was 
obtained. The MHD instabilities including sawtooth oscillations 
changed during LHCD and the amplification or suppression of the 
modes depended on the conditions of LHCD. 3 refs, 12 figs. 


17453 (INIS-mf-13807, pp. 64-68) Tomography of soft X-ray 
sawtooth oscillations in HL-1 tokamak. Dong Jiafu (Southwest- 
ern Inst. of Physics, Chendu, Sichuan (China)); Guo Gancheng; 
Zhong Yunze. International Atomic Energy Agency, Vienna (Aus- 
tria). 1991. 420p. (CONF-9110259-—: International Atomic Energy 
Agency (IAEA) technical committee meeting on research using 
small tokamaks, Hefei (China), 3-8 Oct 1991). In Research using 
small tokamaks: A collection of papers presented at the IAEA tech- 
nical committee meeting. Order Number DE94621828. Source: 
OSTI; NTIS (US Sales Only); INIS. 

At present, the reconstruction of the emissivity for many tokamak 
devices has been completed by the use of the soft X-ray arrays 
and the tomographic technique. The mechanism of the different 
types of sawtooth oscillations are studied. We developed the to- 
mography technique in order to obtain a 2-dimensional view of a 
plasma cross section in HL-1, and observed the time evolution of 
the soft X-ray tomography on a type of sawtooth oscillation prior to 
the major disruption by the use of an array with 22 channels of soft 
X-ray detectors. 7 refs, 6 figs, 1 tab. 


17454 (INIS-mf-13807, pp. 69-75) Experimental investiga- 
tions related to externally launched ion Bernstein wave 
heating on tokamak KT-5B. Wen Yizhi (University of Science and 
Technology of China, Hefei, AH (China). Dept. of Modern Physics); 
Liu Wandong; Wan Shude; Yu Changxuan; Liu Boan; Deng Bihe; 
Li Yi; Zhai Kan. International Atomic Energy Agency, Vienna (Aus- 
tria). 1991. 420p. (CONF-9110259—: International Atomic Energy 
Agency (IAEA) technical committee meeting on research using 
small tokamaks, Hefei (China), 3-8 Oct 1991). In Research using 
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small tokamaks: A collection of papers presented at the IAEA tech- 
nical committee meeting. Order Number DE94621828. Source: 
OSTI; NTIS (US Sales Only); INIS. 

RF power absorption by the fusion plasma in the ion cyclotron 
range of frequency is currently being studied as one of the most 
effective method for supplementary heating. Plasma heating by 
directly launched ion Bernstein waves (IBWH) has been actively in- 
vestigated in recent years. The IBWH experiments carried on 
several tokamaks (PLT, Alcator-C, JIPPT-II...) have demonstrated 
efficient heating of the plasma with the coupling efficiency > 80%, 
heating quality factor > 10'* eVem—%/KW, and shown a number of 
encouraging results. Since the IBW has excellent accessibility to 
the hot dense core of reactor-like plasma for a wide range of 
launched NMparalies, ANd since the wave polarizating and relatively 
wide operation frequency range, permit a flexible waveguide 
launcher design, it is more attractive for the ignition device. How- 
ever, there are some problems that need to be investigated, such 
as the maximum RF power deposition into plasma which seems 
limited by disruption, the IBWH on DIII-D showed no bulk ion heat- 
ing, so far, further more investigations should be necessary. Here 
we are to present the results of our experimental investigation re- 
lated to IBWH on the small tokamak KT-5B in USTC. 4 refs, 5 figs. 


17455 (INIS-mf-13807, pp. 76-81) impurity transport stud- 
ies by means of laser blow-off sodium and aluminium on the 
MT-1M tokamak. Kardon, B. (Central Research Inst. for Physics, 
Budapest (Hungary)); Bakos, J.S.; Buerger, G.; Ignacz, P.N.; 
Kalvin, S.; Kocsis, G.; Veres, G.; Zoletnik, S. International Atomic 
Energy Agency, Vienna (Austria). 1991. 420p. Contract OTKA- 
2974. (CONF-9110259-: International Atomic Energy Agency 
(IAEA) technical committee meeting on research using small toka- 
maks, Hefei (China), 3-8 Oct 1991). In Research using small 
tokamaks: A collection of papers presented at the IAEA technical 
committee meeting. Order Number DE94621828. Source: OST]; 
NTIS (US Sales Only); INIS. 

The understanding of the impurity transport of a tokamak plasma 
is a great challenge in plasma physics. Considerable effort have 
been made to determine the migration of impurities by injecting 
non-intrinsic atoms into the plasma bulk. Up to this time the focus 
of the investigations was directed to the radial transport examina- 
tions supposing toroidal symmetry of the tokamak plasma. Our 
experiments were concentrated on the study of toroidal transport of 
non-intrinsic impurities at different toroidal positions of the MT-1M 
tokamak. For impurity injection the blow-off method was applied. 
Spectroscopic diagnostics were employed in the determination of 
line radiation of excited atoms and ions. 3 refs, 4 figs. 


17456 (INIS-mf-13807, pp. 82-88) Study of impurity con- 
centrations by VUV spectroscopy on HL-1. Luo, C.X. 
(Southwestern Inst. of Physics, Chengdu, Sichuan (China)); Li, 
K.H.; Liu, Y.S.; Wang, Q.M.; Yuan, W.L. international Atomic En- 
ergy Agency, Vienna (Austria). 1991. 420p. (CONF-9110259-: 
International Atomic Energy Agency (IAEA) technical committee 
meeting on research using small tokamaks, Hefei (China), 3-8 Oct 
1991). In Research using small tokamaks: A collection of papers 
presented at the IAEA technical committee meeting. Order Num- 
ber DE94621828. Source: OSTI; NTIS (US Sales Only); INIS. 

The impurity concentrations in HL-1 are determined by VUV 
spectroscopy. The absolute calibration of VUV spectrometer by the 
branching ratio technique, as well as SITCODE impurity transport 
code developed in SWIP, used for interpreting the spectroscopic 
measurements, are described. In order to obtain these results 
easily on a shot-to-shot basis at the end of each discharge, a sim- 
plified fast evaluation method is introduced. The evaluation of the 
impurity concentrations in HL-1 discharges with and without car- 


bonization, pump limiter and edge polarization are discussed. 
(author). 5 refs, 10 figs, 1 tab. 


17457 (INIS-mf-13807, pp. 89-110) X-ray tomography of 
density limit disruptions in LT-4. Howard, J. (Australian National 
Univ., Canberra, ACT (Australia). Plasma Research Lab.); Persson, 
M. International Atomic Energy Agency, Vienna (Austria). 1991. 
420p. (CONF-9110259-: International Atomic Energy Agency 
(IAEA) technical committee meeting on research using small toka- 
maks, Hefei (China), 3-8 Oct 1991). In Research using small 
tokamaks: A collection of papers presented at the IAEA technical 





committee meeting. Order Number DE94621828. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Tokamak density limit disruptions are studied by tomographically 
analyzing soft x-ray emission data using a modified circular har- 
monic reconstruction technique. Both major and minor disruptions 
are associated with the presence of dominant m=1/n=1 and m=2/ 
n=1 soft x-ray emissivity perturbations leading to the penetration of 
a cold bubble-like plasma volume to the centre. The role of mode 
coupling between the various emission components is examined 
and the observed behaviour is compared with the results of non- 
linear simulations. (author). 28 refs, 10 figs. 


17458 (INIS-mf-13807, pp. 111-117) Behaviour of density 
limit disruptions in HL-1. Yan Longwen (Southwestern Inst. of 
Physics, Changdu, Sichuan (China)); Ran Libo; Deng Zhongchao. 
International Atomic Energy Agency, Vienna (Austria). 1991. 420p. 
(CONF-9110259-: International Atomic Energy Agency (IAEA) 
technical committee meeting on research using small tokamaks, 
Hefei (China), 3-8 Oct 1991). In Research using small tokamaks: A 
collection of papers presented at the IAEA technical committee 
meeting. Order Number DE94621828. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Density limit disruptions have been observed in HL-1. Before dis- 
ruption, the displacement of the magnetic surface center to the 
vacuum vessel is very small and sawteeth always exist. After dis- 
ruption, the current drops partly or wholly. In this paper, we 
carefully analyse the behaviour of density limit disruptions during 
current ramp up, flattop and ramp down. One kind of limits is Mu- 
rakami limit, which has no precursor. Plasma energy quenches in 
0.ims. Another kind of limits is Hugill limit with precursor which will 
be relaxed several milliseconds. The maximum Murakami parame- 
ter in HL-1 is 0.35x102° m-?.T-'. (author). 6 refs, 8 figs. 


17459 (INIS-mf—13807, pp. 120-127) Radial electric fields in 
1 = 2 torsatron/heliotron and stellarator. Sanuki, H. (National 
Inst. for Fusion Science, Nagoya (Japan)); Itoh, K.; Itoh, S.1. Inter- 
national Atomic Energy Agency, Vienna (Austria). 1991. 420p. 
(CONF-9110259-: International Atomic Energy Agency (IAEA) 
technical committee meeting on research using small tokamaks, 
Hefei (China), 3-8 Oct 1991). In Research using small tokamaks: A 
collection of papers presented at the IAEA technical committee 
meeting. Order Number DE94621828. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The radial electric field structure in helical systems is discussed, 
taking into account the effects of the orbit loss and charge ex- 
change loss in addition to the neoclassical fluxes. Analysis is made 
for the NBI heated plasma in the CHS torsatror/heliotron and 
WVII-A stellarator, in which the radial electric field E, was mea- 
sured experimentally. It was found that the fast ion orbit loss and 
charge exchange loss have strong influence on the profile of the 
radial electric field, particularly near the plasma edge. (author). 6 
refs, 3 figs, 1 tab. 


17460 (INIS-mf-13807, pp. 128-132) Control of the edge 
electric field by limiter biasing and electron beam injection in 
HYBTOK-Ii tokamak. Uesugi, Yoshihiko (Nagoya Univ., Nagoya 
(Japan). Dept. of Electrical Engineering and Electronics); Ya- 
makawa, Yashushi; Takamura, Shuichi. International Atomic Energy 
Agency, Vienna (Austria). 1991. 420p. Contract 02780007. (CONF- 
9110259-: International Atomic Energy Agency (IAEA) technical 
committee meeting on research using small tokamaks, Hefei 
(China), 3-8 Oct 1991). In Research using small tokamaks: A col- 
lection of papers presented at the IAEA technical committee 
meeting. Order Number DE94621828. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Experimental research on the modification of the edge electric 
field by limiter biasing and electron beam injection has been car- 
ried out in HYBTOK-II tokamak. The bias voltage of negative or 
positive polarity with respect to the wall is applied to the poloidal 
limiters. In the positive biasing the plasma space potential rises in 
proportion to the applied bias voltage. A penetration of the radial 
electric field into the core region is about 2 cm, which corresponds 
roughly to the ion poloidal Larmor radius. The radial electric field of 
about 25 V/cm beyond the limiter surface was produced by the 
positive biasing of 50 V, and strong suppression of the electrostatic 
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fluctuations in the edge region was observed. In the negative bias- 
ing, however, the plasma potential does not decrease in proportion 
to the bias voltage as observed in the positive biasing. The change 
of the plasma potential depends strongly on the effective limiter 
area perpendicular to the magnetic field. With increasing the limiter 
are the ion current into the limiter increases in the negative biasing 
and the negative change of the plasma potential increases with the 
limiter current proportionally. Preliminary results on the electron 
beam injection experiment show that the plasma potential drops 
just on the flux surface where the injected electrons are expected 
to drift, and decreases with increasing the injection current up to 
the emission current of 15 A. (author). 4 refs, 8 figs, 1 tab. 


17461 (INIS-mf-13807, pp. 133-137) Limiter H-mode transi- 
tion on JIPP T-IIU. Toi, K. (National Inst. for Fusion Science, 
Nagoya (Japan)); Adati, K.; Watari, T.; Kawahata, K.; Ando, A.; 
Hamada, Y. JIPP T-IlU Group. International Atomic Energy 
Agency, Vienna (Austria). 1991. 420p. (CONF-9110259—: Interna- 
tional Atomic Energy Agency (IAEA) technical committee meeting 
on research using small tokamaks, Hefei (China), 3-8 Oct 1991). In 
Research using small tokamaks: A collection of papers presented 
at the IAEA technical committee meeting. Order Number 
DE94621828. Source: OST!; NTIS (US Sales Only); INIS. 

The H-mode is obtained by ICR heating alone and ICRF plus 
NBI heatings in the limiter tokamak, JIPP T-IIU, where hydrogen 
recycling and oxygen influx are reduced by pulsed helium electron- 
cyclotron-resonance (ECR-) discharge cleaning and numerous 
tokamak discharges. Rapid ramp-down in plasma current (CRD) 
during auxiliary heatings makes the L-H transition easier than the 
case without CRD. Coherent magnetic fluctuations with m=3/n=1 
localized near the plasma edge are destabilized during the L-phase 
of the H-modes without CRD, and are suddenly suppressed at the 
transition. These observations suggest that the transition is gov- 
erned by the enhanced edge magnetic shear, associated with the 
detachment of toroidal current density profile from the limiter. (au- 
thor). 7 refs, 5 figs. 


17462 (INIS-mf-13807, pp. 138-142) ICRF heating in the HT- 
6M tokamak. ICRH Experiment Group. International Atomic 
Energy Agency, Vienna (Austria); Academia Sinica, Hefei, AH 
(China). Inst. of Plasma Physics. 1991. 420p. (CONF-9110259—: 
International Atomic Energy Agency (IAEA) technical committee 
meeting on research using small tokamaks, Hefei (China), 3-8 Oct 
1991). In Research using small tokamaks: A collection of papers 
presented at the IAEA technical committee meeting. Order Num- 
ber DE94621828. Source: OSTI; NTIS (US Sales Only); INIS. 

The main physical aims of HT-6M ICRH project are to study RF 
heating at extremely high power density and related phenomena. 
For these purposes, a 1 MW RF system has been developed, and 
second one is under construction. Presently, ICRH experiments are 
being conducted at power level up to 400 KW in pure hydrogen 
plasma and multi-species (hydrogen/deuterium) plasma. Substan- 
tial ion heating was observed. The antenna plasma coupling was 
studied as well as impurity behaviour during ICRH. (author). 5 refs, 
10 figs. 


17463 (INIS-mf-13807, pp. 143-150) Some phenomena of 
improved impurity confinement in HT-6B tokamak. Huang Rong 
(Academia Sinica, Hefei, AH (China). inst. of Plasma Physics); Xie 
Jikang; He Yexi; Li Linzhong; Wang Shuya; Deng Chuanbao; Li 
Guoxiang; Qiu Lijian. International Atomic Energy Agency, Vienna 
(Austria). 1991. 420p. (CONF-9110259—: International Atomic En- 
ergy Agency (IAEA) technical committee meeting on research 
using small tokamaks, Hefei (China), 3-8 Oct 1991). In Research 
using small tokamaks: A collection of papers presented at the 
IAEA technical committee meeting. Order Number DE94621828. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The light impurity transport in HT-6B tokamak was studied by the 
investigation of the VUV line emissions and the visible line emis- 
sions from the impurity ions. The impurity confinement can be 
apparently changed with some special influence on the plasma. By 
the slow magnetic compression along the minor radius, the impu- 
rity diffusion coefficient was decreased from 2.5 x 10* cm? s~" to 
1.8 x 10* cm? s~', the confinement time was increased and the 
impurity recycling flux from the edge was decreased. In other case, 
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if we suppressed the MHD Mirnov turbulence with external reso- 
nant helical fields (RHF), the emission from Olll, Clll changed, the 
analysis appeared to conclude that the impurity confinement was 
also improved. (author). 3 refs, 8 figs. 


17464 (INIS-mf—13807, pp. 159-166) The second harmonic 
launching of the ion Bernstein wave in HT-6M tokamak. Li 
Jiangang (Academia Sinica, Hefei, AH (China). Inst. of Plasma 
Physics); Fan Shuping; Guo Wenkang. International Atomic Energy 
Agency, Vienna (Austria). 1991. 4220p. (CONF-9110259-: Interna- 
tional Atomic Energy Agency (IAEA) technical committee meeting 
on research using small tokamaks, Hefei (China), 3-8 Oct 1991). In 
Research using small tokamaks: A collection of papers presented 
at the IAEA technical committee meeting. | Order Number 
DE94621828. Source: OSTI; NTIS (US Sales Only); INIS. 

Results of direct lon Bernstein Wave launching in the second 
harmonic regime with low RF power are presented. The behavior of 
the stimulated wave and the loading resistance of the antenna were 
investigated. The frequency range of the radio-frequency source is 
15 MHz - 25 Mhz and the output power is between 100 and 800 
W. A y-shaped antenna was used with double Faraday shields and 
aligned along the toroidal magnetic field. The relation between the 
perpendicular wave number and the wave frequency was mea- 
sured by varying the toroidal magnetic field. Thereby, and in view 
of the structure of the wave field in the poloidal plane, the stimu- 
lated wave was identified as the lon Bernstein wave. 5 refs, 7 figs. 


17465 (INIS-mf—13807, pp. 171-176) Fluctuation in the edge 
region of ADITYA tokamak. Atrey, P.K. (Institute for Plasma Re- 
search, Bhat, Gandhinagar (india)); Bhatt, S.B.; Bora, D. ADITYA 
Team. International Atomic Energy Agency, Vienna (Austria). 1991. 
420p. (CONF-9110259-: International Atomic Energy Agency 
(IAEA) technical committee meeting on research using small toka- 
maks, Hefei (China), 3-8 Oct 1991). In Research using small 
tokamaks: A collection of papers presented at the IAEA technical 
committee meeting. Order Number DE94621828. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The nature of fluctuation in the edge region of tokamak ADITYA 
is being studied using arrays of Langmuir probes, the discrete car- 
bon tiles in the limiter and a photo diode array. Preliminary results 
on the fluctuations in the edgeregion, obtained using Langmuir 
probes, are presented. The fluctuations exhibit turbulent spectrum 
and have a highly non Gaussian distribution in amplitude. (author). 
8 refs, 4 figs. 


17466 


(INIS-mf-13807, pp. 177-181) Anomalous ion heating 
in very low qa discharges in the SINP tokamak. Sekar lyengar, 
A.N. (Saha Inst. of Nuclear Physics, Calcutta (India)); Pal, R. Inter- 
national Atomic Energy Agency, Vienna (Austria). 1991. 420p. 


(CONF-9110259-: International Atomic Energy Agency (IAEA) 
technical committee meeting on research using small tokamaks, 
Hefei (China), 3-8 Oct 1991). In Research using small tokamaks: A 
collection of papers presented at the IAEA technical committee 
meeting. Order Number DE94621828. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Stable very low qa(1<qa<2) discharges have been obtained by 
varying the premagnetization point of the iron core. Enhanced tur- 
bulence is observed on the loop voltage signals in these very low 
ga discharges. lon temperatures (0***) of about 200eV have been 
obtained by Doppler broadening using SPEX Spectrometer in the 
visible region. (author). 2 refs, 2 figs. 


17467 (INIS-mf-13807, pp. 185-191) Edge plasma diagnos- 
tics by means of beam probe spectroscopy. Fujita, J. (National 
Inst. for Fusion Science, Nagoya (Japan)); Ozaki, T.; Iguchi, H.; 
Kadota, K.; Takiyama, K.; Ueda, M.; McCormick, K. International 
Atomic Energy Agency, Vienna (Austria). 1991. 420p. (CONF- 
9110259-: International Atomic Energy Agency (IAEA) technical 
committee meeting on research using small tokamaks, Hefei 
(China), 3-8 Oct 1991). In Research using small tokamaks: A col- 
lection of papers presented at the IAEA technical committee 
meeting. Order Number DE94621828. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In the first part, a new technique is proposed for the measure- 
ment of an electron density profile which is generated by the 
application of ergodic divertor and has a peak as high as 102° 
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m-* in the edge region of a tokamak plasma. Solving the rate 
equations based on the Collisional-Radiative model, it is found that 
even such a peaked electron density profile can be measured with 
a spatial resolution of the order of 1 cm from the intensity ratio of 
two spectral lines of hydrogen atoms injected. In the second part, a 
preliminary result of electron density profile measurement in the 
vicinity of last closed flux surface on the Compact Helical System 
device using fast neutral lithium beam is described. (author). 13 
refs, 8 figs, 1 tab. 


17468 (INIS-mf—13807, pp. 192-196) Tokamak edge plasma 
diagnostic by injection of fast lithium atom beams. Aumayr, F. 
(Technische Univ., Vienna (Austria). Inst. fuer Allgemeine Physik); 
Unterreiter, E.; Poeckl, M.; Winter, H.; Schweinzer, J.; Schorn, 
R.P.; Hintz, E.; Rusbueldt, D.; Unterreiter, A. International Atomic 
Energy Agency, Vienna (Austria). 1991. 420p. (CONF-9110259-: 
International Atomic Energy Agency (IAEA) technical committee 
meeting on research using small tokamaks, Hefei (China), 3-8 Oct 
1991). In Research using small tokamaks: A collection of papers 
presented at the IAEA technical committee meeting. Order Num- 
ber DE94621828. Source: OSTI; NTIS (US Sales Only); INIS. 

Photon emission resulting from charge exchange between multi- 
ply charged impurity ions (e.g. C+, C> and C®t) and a fast 
Li-diagnostic beam injected into a Tokamak plasma discharge gives 
access to the impurity ion concentrations and temperatures in the 
edge plasma. In addition, line emission from the decay of the Li(2p) 
state excited in collisions with plasma particles yields detailed 
information about the plasma density. The present status of this at- 
tractive edge plasma diagnostic technique is given on the basis of 
experimental results obtained with the 20 keV Li beam diagnostics 
at the TEXTOR tokamak in Juelich/FRG. (author). 5 refs, 3 figs. 


17469 (INIS-mf-13807, pp. 197-203) Laser blow-off lithium 
beam probing for tokamak edge diagnostics on HYBTOK-Il. 
Sasaki, S. (Nagoya Univ., Nagoya (Japan). Dept. of Electrical En- 
gineering and Electronics); Takamura, S.; Uesugi, Y.; Ohkouchi, Y.; 
Kadota, K. International Atomic Energy Agency, Vienna (Austria). 
1991. 420p. (CONF-9110259-: International Atomic Energy 
Agency (IAEA) technical committee meeting on research using 
small tokamaks, Hefei (China), 3-8 Oct 1991). In Research using 
small tokamaks: A collection of papers presented at the IAEA tech- 
nical committee meeting. Order Number DE94621828. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The electron density profile in the edge region including the 
scrape-off layer is measured by laser blow-off (LBO) lithium beam 
probing on HYBTOK-II tokamak. A new method of electron density 
reconstruction considering LBO Li°-beam transport in the plasma 
and multi-step electron impact processes makes it possible to un- 
fold density profile precisely. A data acquisition system with a high 
time resolution (1 = 100s) is developed for applying this new re- 
construction method. The electron density profiles in HYBTOK-II 
tokamak are obtained with this diagnostics system and reconstruc- 
tion algorithm. (author). 5 refs. 


17470 (INIS-mf-13807, pp. 204-211) Rotating Langmuir 
probe for measurement of edge radial profiles on CASTOR 
tokamak. Stoeckel, J. (Ceskoslovenska Akademie Ved, Prague 
(Czech Republic). Ustav Fyziky Plazmatu); Jiranek, F.; Jakubka, 
K.; Kryska, L.; Pospisil, J.; Zacek, F. International Atomic Energy 
Agency, Vienna (Austria). 1991. 420p. Grant CSAV-14310; Con- 
tract IAEA-R-6701/RB. (CONF-9110259-: international Atomic 
Energy Agency (IAEA) technical committee meeting on research 
using small tokamaks, Hefei (China), 3-8 Oct 1991). In Research 
using small tokamaks: A collection of papers presented at the 
IAEA technical committee meeting. Order Number DE94621828. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Langmuir probes are used for measuring local edge tokamak 
plasma parameters; in particular rake probes and reciprocating 
probes are used to determine plasma radial edge profiles, although 
they are not fully compatible with small tokamak experiments. An 
alternative concept is proposed here, which involves the use of a 
Langmuir probe that rotates in the poloidal plane, enabling tempo- 
ral resolution in the milliseconds range. This probe has been tested 
in the CASTOR tokamak device. When the electron temperature is 
measured independently the ion saturation current and floating po- 
tential profile data from the probe roughly yield radial profiles of the 





electron density and the space potential. It turns out that the loca- 
tion of the plasma velocity shear layer in the edge can be quickly 
identified. A radial shift of the velocity shear layer has been 
observed during lower-hybrid-current-drive discharges. Edge fluctu- 
ation levels were found to be lower in lower-hybrid-current-drive 
discharges than in ohmic-heating discharges. 8 refs, 6 figs. 


17471 (INIS-mf—13807, pp. 212-218) Preliminary experimen- 
tal results of CO. laser scattering on HT-6M. Zeng Lei 
(Universtity of Science and Technology of China, Hefei, AH 
(China). Dept. of Modern Physics); Zhu Guoliang; Zhang Daqing; 
Cao Jinxiang; Yu Changxuan. International Atomic Energy Agency, 
Vienna (Austria). 1991. 420p. (CONF-9110259-: International 
Atomic Energy Agency (IAEA) technical committee meeting on re- 
search using small tokamaks, Hefei (China), 3-8 Oct 1991). In 
Research using small tokamaks: A collection of papers presented 
at the IAEA technical committee meeting. Order Number 
DE94621828. Source: OSTI; NTIS (US Sales Only); INIS. 

A carbon dioxide laser Thomson scattering system has been in- 
stalled on the HT-6M tokamak. This system is briefly described 
here. It has been used to investigate turbulent density fluctuations 
with peak amplitudes between 100 kHZ and 400 kHZ in ohmically 
heated and in ion-cyclotron-heated plasmas. It was found that ion- 
cyclotron heating affects the fluctuation level and the spectral 
distribution significantly. 9 refs, 4 figs. 


17472 (INIS-mf—13807, pp. 219-227) Soft X-ray tomography 
on HT-6B tokamak. Liang Rongging (Academia Sinica, Hefei, AH 
(China). Inst. of Plasma Physics); Li Linzhong; Qiu Lijian; Yin 
Xiejin. International Atomic Energy Agency, Vienna (Austria). 1991. 
420p. (CONF-9110259-: International Atomic Energy Agency 
(IAEA) technical committee meeting on research using small toka- 
maks, Hefei (China), 3-8 Oct 1991). In Research using small 
tokamaks: A collection of papers presented at the IAEA technical 
committee meeting. Order Number DE94621828. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The tomography method for deriving soft X-ray local emissivities 
on HT-6B tokamak, using one horizontal array of 23 soft X-ray de- 
tectors, is described. This method has been applied to study of 
sawtooth oscillation and large m = 1 oscillation on HT-6B tokamak. 
It has been found that the large m = 1 oscillation on soft X-ray sig- 
nal is caused by the rotation of plasma column containing 
perturbation. The reconstructed images in the phase before a saw- 
tooth crash have shown the hot plasma core move gradually 
toward one side, this is considered that as the increasing m=1 kink 
mode. (author). 5 refs, 7 figs. 


17473 (INIS-mf—13807, pp. 228-234) Multichannel HCN laser 
interferometer for electron density measurements in KT-5C 
tokamak. Deng Bihe (University of Science and Technology of 
China, Hefei, AH (China). Dept. of Modern Physics); Wen Yizhi; Yu 
Changxuan; Wan Shude; Liu Boan; Lin Dongshen; Lu Huijuan; 
Guo Qiliang. International Atomic Energy Agency, Vienna (Austria). 
1991. 420p. (CONF-9110259-: International Atomic Energy 
Agency (IAEA) technical committee meeting on research using 
small tokamaks, Hefei (China), 3-8 Oct 1991). In Research using 
small tokamaks: A collection of papers presented at the IAEA tech- 
nical committee meeting. Order Number DE94621828. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Generally, multichannel laser interferometry can be used to de- 
termine plasma density profiles through Abel inversion only for 
relatively large tokamaks. A brief description is given of a three- 
channel interferometer system of the vernon type that is suitable 
for small tokamaks such as KT-5C for which it was developed. For 
this purpose a pair of elliptical windows are utilized. The basic (far 
infrared) radiation source is a HCN laser that is operated at 337 
micrometers in order to avoid refractive effects and mechanical vi- 
brations. The optical configuration is presented. A block diagram of 
the electronics is given. Temporal variations of the line-integrated 
plasma density were determined. Assuming a parabolic density 
profile shape vanishing at the wall the density gradient scale length 
is determined 1.8 ms into the discharge. 4 refs, 5 figs. 


17474 (INIS-mf—13807, pp. 235) An electron cyclotron ab- 
sorption diagnostic for COMPASS D vessel. Shen, X. (Culham 
Lab., Abingdon (United Kingdom)); Edlington, T. International 
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Atomic Energy Agency, Vienna (Austria). 1991. 420p. (CONF- 
9110259-: International Atomic Energy Agency (IAEA) technical 
committee meeting on research using small tokamaks, Hefei 
(China), 3-8 Oct 1991). In Research using small tokamaks: A col- 
lection of papers presented at the IAEA technical committee 
meeting. Order Number DE94621828. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Small Tokamaks, particularly without auxiliary heating, may be 
unable to apply conventional ECE diagnostic techniques, because 
there is so optically thick harmonic. This may also be true of large 
devices away from the hot core of the plasma. If suitable diagnos- 
tic access is available, electron cyclotron absorption may be a 
more appropriate technique in these cases. COMPASS - D vacuum 
vessel has a built in high field waveguide antenna with an oversize 
waveguide transmission line to a low field side vacuum window. A 
multichannel ECA diagnostic measuring absorption at the second 
harmonic is proposed for COMPASS D covering the frequency 
range 75 - 85 GHz. Simultaneous measurement of O and X mode 
transmission eliminates some non-absorbtive losses such as re- 
fraction. Third harmonic absorption cannot be eliminated but is 
shown to be small in the density and temperature range covered. 
(author). (abstract only). 


17475 (INIS-mf-13807, pp. 236-244) Superthermal electrons 
measurement of HT-6B LHCD plasma with vertical ECE sys- 
tem. Zhang Shouyin (Academia Sinica, Hefei, AH (China). Inst. of 
Plasma Physics); Cao Yongjun; Wan Yuanxi; Huang Shuangan. In- 
ternational Atomic Energy Agency, Vienna (Austria). 1991. 420p. 
(CONF-9110259-: International Atomic Energy Agency (IAEA) 
technical committee meeting on research using small tokamaks, 
Hefei (China), 3-8 Oct 1991). In Research using small tokamaks: A 
collection of papers presented at the IAEA technical committee 
meeting. Order Number DE94621828. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Electron Cyclotron Emission (ECE) measurement system in 
small tokamak HT-6B(RO = 45 cm, a = 12.5 cm) has been devel- 
oped to a new stage ECE signals from both OH plasma and LHCD 
plasma have been observed along a vertical viewing chord in HT- 
6B, where the toroidal magnetic field (Bt) is assumed to be 
constant. Fairly good spatial resolution of the vertical ECE system 
has been verified by determining the FWHM of the spectrum mea- 
sured in OH plasma; Also, as a very preliminary result, the kinetic 
energy of superthermal electrons in LHCD plasma has been 
founded to be 87 Kev, when Ip = 35 KA, n-bare = = 4 x 
10'2em-3, Prf = 55 KW, evaluating from the down-shifted 2nd har- 
monic X-mode peak position, which is in agreement with hard 
X-ray emission measurement. (author). 8 refs, 7 figs. 


17476 (INIS-mf—13807, pp. 253-260) Strong plasma turbu- 
lence generated by externally driven pump. Demchenko, V.V. 
(International Atomic Energy Agency, Vienna (Austria)). Interna- 
tional Atomic Energy Agency, Vienna (Austria). 1991. 420p. 
(CONF-9110259-: International Atomic Energy Agency (IAEA) 
technical committee meeting on research using small tokamaks, 
Hefei (China), 3-8 Oct 1991). In Research using smail tokamaks: A 
collection of papers presented at the IAEA technical committee 
meeting. Order Number DE94621828. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The purpose of this article is to present a short review of recent 
approaches to the theory of strong plasma turbulence. The main 
emphasis is devoted to the evolution of plasma waves generated 
by externally driven pump (charged particle beams or electromag- 
netic radiation) at resonance regions of nonuniform plasma. The 
phenomena related to the formation and evolution of solitons at the 
nonlinear stage of development of parametric and modulation 
instabilities are reported. These results are based mainly on nu- 
merical solution of averaged hydrodynamical equations and on 
direct simulation of self-consistent plasma behaviour by the 
particle-in-cell method. (author). 30 refs. 


17477 (INIS-mf—13807, pp. 261-276) Linear effect of lower 
hybrid current drive on tearing mode instability. Yu, GY. 
(Academia Sinica, Hefei, AH (China). Inst. of Plasma Physics); 
Sheng, Z.M.; Xiang, N. International Atomic Energy Agency, Vi- 
enna (Austria). 1991. 4220p. (CONF-9110259-: International Atomic 
Energy Agency (IAEA) technical committee meeting on research 
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using small tokamaks, Hefei (China), 3-8 Oct 1991). In Research 
using small tokamaks: A collection of papers presented at the 
IAEA technical committee meeting. Order Number DE94621828. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Linear effect of lower hybrid current drive (LHCD) on tearing 
mode (T-mode) instability is investigated in both kinetic and MHD 
approaches. In collisional regime the response of both bulk and 
fast electrons, drive by LH wave, to T-mode perturbation leads to a 
stabilizing effect. In semi-collisional regime a rather complicated re- 
sult, either stabilizing or destabilizing depending on the competitive 
effect of the gradients of plasma density, electron temperature and 
driven current at the rational surfaces, is obtained. From the LHCD 
simulation in tokamak geometry and the solution of tearing mode 
equation it is shown that in lower-qaz case LHCD can stabilize T- 
mode while in higher-g, case LHCD plays a destabilizing role for 
the parameters considered. The results would explain qualitatively 
the experimental observations of PLT and WT-3. (author). 13 refs, 
1 fig., 1 tab. 


17478 (INIS-mf-13807, pp. 277-293) Ideal MHD beta limit 
for optimum stable operation of SNUT-79 tokamak. Hong, Sang 
Hee (Seoul National Univ., Seoul (Korea, Republic of). Dept. of 
Nuclear Engineering); Chung, Kie Hyung; Lee, Hyung Koo. Interna- 
tional Atomic Energy Agency, Vienna (Austria). 1991. 420p. 
(CONF-9110259-: International Atomic Energy Agency (IAEA) 
technical committee meeting on research using small tokamaks, 
Hefei (China), 3-8 Oct 1991). In Research using small tokamaks: A 
collection of papers presented at the IAEA technical committee 
meeting. Order Number DE94621828. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A theoretical method for determining the optimum ideal MHD 6 
limit is presented for the SNUT-79 tokamak which is being built at 
Seoul National University. The purpose of this work is to estimate 
the maximum achievable 6 vaiue in SNUT-79 with a circular cross 
section and to determine its optimum operation conditions which 
depend on the toroidal current density distribution. The 6 limit is 
calculated under the constraints of ideal MHD instability criteria 
with varying the operation conditions depending on the toroidal cur- 
rent density distributions. Semiempirical laws are used for the 
toroidal current density distributions. Analytic derivations of various 
equations required to determine the @ limit are carried out from the 
empirical equations. Various distributions of the 6 limit are obtained 
by the numerical calculations for different distributions of the 
toroidal current density. The resulting values of the maximum 6 
limited by ideal MHD instabilities are expressed by a scaling law in 
terms of the tokamak geometry and the safety factor. (author). 18 
refs, 7 figs, 1 tab. 


17479 (INIS-mf—13807, pp. 294-298) Fast magneto-acoustic 
wave field profile in tokamak. Chen Yanping (Academia Sinica, 
Beijing, BJ (China). Inst. of Physics); Tsai Shihtung. International 
Atomic Energy Agency, Vienna (Austria). 1991. 420p. (CONF- 
9110253-: International Atomic Energy Agency (IAEA) technical 
committee meeting on research using small tokamaks, Hefei 
(China), 3-8 Oct 1991). In Research using small tokamaks: A col- 
lection of papers presented at the IAEA technical committee 
meeting. Order Number DE94621828. Source: OSTI; NTIS (US 
Sales Only); INIS. 

An analytical solution of the wave equation including toroidal ef- 
fects, inhomogeneity, shear, and finite Larmor radius effects is 
given for the description of wave absorption in the ion-cyclotron 
radiofrequency regime. The result shows that toroidal and inhomo- 
geneity effects change the wave field profile by an amount of the 
order of the local aspect ratio, while shear and inhomogeneity ef- 
fects together determine the eigenfrequencies. The plasma beta 


ratio in tokamak devices seriously modifies the eigenfrequency 
spectrum. 1 ref. 


17480 (INIS-mf-13807, pp. 299-304) Feedback stabilization 
of tearing modes using modulated neutral beams. Sen, A. (in- 
stitute for Plasma Research, Bhat (India)); Sen, A.K.; Kaw, P.K.; 
Singh, R. International Atomic Energy Agency, Vienna (Austria). 
1991. 420p. (CONF-9110259-: International Atomic Energy 
Agency (IAEA) technical committee meeting on research using 
small tokamaks, Hefei (China), 3-8 Oct 1991). In Research using 
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small tokamaks: A collection of papers presented at the IAEA tech- 
nical committee meeting. Order Number DE94621828. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Tearing modes play an important role in the confinement and 
stability of tokamak plasmas. They are suspected to be the princi- 
pal cause of both minor and major disruptions. We consider here a 
stabilization scheme based on injection of modulated neutral 
beams to provide feedback controlled sources of particle, momen- 
tum and energy density. Model theoretical calculations are 
presented for the stabilization of drift-tearing modes and it is found 
that for ADITYA parameters, stabilization is possible using modest 
beam power, beam current and beam densities. (author). 4 refs. 


17481 (INIS-mf-13807, pp. 305-320) 6-limit and bootstrap 
current for small aspect ratio tokamak equilibria. Sakanaka, 
P.H. (Universidade Estadual de Campinas, SP (Brazil). Inst. de 
Fisica); Tokuda, S. International Atomic Energy Agency, Vienna 
(Austria). 1991. 420p. (CONF-9110259-: International Atomic En- 
ergy Agency (IAEA) technical committee meeting on research 
using small tokamaks, Hefei (China), 3-8 Oct 1991). In Research 
using small tokamaks: A collection of papers presented at the 
IAEA technical committee meeting. Order Number DE94621828. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We present equilibrium features of the very small aspect ratio 
tokamak, TBR-2E, with the aspect ratio of 1.6, which is being 
designed in Brazil - a joint project with the participation of the Uni- 
versity of Sao Paulo, the State University of Campinas, and the 
National Institute for Space Research. The equilibria have been 
studied by using the SELENE-J code developed at JAERI, Japan 
by Tokuda et al. We have concentrated our study on the determi- 
nation of the stability limit by using the critical pressure criterium 
for ballooning stability and Mercier criterium for other MHD modes. 
The 8-limit values were calculated for the case of the non-inductive 
current and found that its maximum lies at elongation of 1.7. In- 
creasing the triangularity, the §-limit values increase, but the 
maximum continues to stay at the same value of elongation. We 
have also studied the effect of the neo-classical transport proper- 
ties by changing the plasma temperature (or 6 values). In 
particular, we have studied the trapped particles and boostrap cur- 
rent. We have found that at temperatures as low as 600 eV the 
transport is already in banana regime and that the bootstrap cur- 
rent may account for a significant part of the total plasma current. 
(author). 12 refs, 13 figs, 2 tabs. 


17482 


(INIS-mf-13807, pp. 321-329) Toroidal discharge in 
low-q regime and its application to compact fusion device. |n- 
oue, N. (Tokyo Univ. (Japan). Faculty of Engineering); Ogawa, Y.; 
Yoshida, Z.; Takeji, S.; Uchikado, J.; Kido, S.; Nihei, H. Morikawa, 
J. International Atomic Energy Agency, Vienna (Austria). 1991. 


420p. (CONF-9110259-: International Atomic Energy Agency 
(IAEA) technical committee meeting on research using small toka- 
maks, Hefei (China), 3-8 Oct 1991). In Research using small 
tokamaks: A collection of papers presented at the IAEA technical 
committee meeting. Order Number DE94621828. Source: OST]; 
NTIS (US Sales Only); INIS. 

Ohmic ignition condition on axis of the DT tokamak plasma 
which is heated by minor radius and major radius adiabatic com- 
pression is studied for cases of Ultra-Low-q discharge and 
Neo-Alcator tokamak. Ignition can be achieved with compact toka- 
mak typically with the minor radium of 0.5m, major radius of 1.5m, 
and plasma current less than 10MA. In case of the ULQ device, 
maximum toroidal field required is less than 4T, but energy con- 
finement time longer than 0.6s. is necessary. On the other hand, in 
the case of Neo-Alcator tokamak, high toroidal field 20T is neces- 
sary even though compression is applied, but plasma current can 
be reduced by compression. (author). 7 refs, 2 figs, 2 tabs. 


17483 (INIS-mf-13807, pp. 330-335) An analysis of boot- 
strap current driven tokamaks with unusual q-profiles. 
Chaturvedi, S. (institute for Plasma Research, Bhat (India)); Desh- 
pande, S.; Agarwal, A.; Avinash, K. International Atomic Energy 
Agency, Vienna (Austria). 1991. 420p. (CONF-9110259-—: Interna- 
tional Atomic Energy Agency (IAEA) technical committee meeting 
on research using small tokamaks, Hefei (China), 3-8 Oct 1991). In 
Research using small tokamaks: A collection of papers presented 





at the IAEA technical committee meeting. Order Number 
DE94621828. Source: OSTI; NTIS (US Sales Only); INIS. 

Given the design parameters of the ADITYA tokamak and its 
radio-frequency heating system, the high-bootstrap regime of oper- 
ation is determined. Secondly, a mixed zero/one-dimensional 
transport model is used to simulate the transient plasma behavior 
towards a steady state. This yields bounds on plasma and radio- 
frequency system parameters that will permit access to the steady 
desired state. Thirdly, the profiles for the rotational transform thus 
obtained are examined for stability. 11 refs, 3 figs, 2 tabs. 


17484 (INIS-mf-13807, pp. 336-341) Anomalous heating in 
low-q toroidal discharges. Yoshida, Z. (Tokyo Univ. (Japan). Fac- 
ulty of Engineering); Inoue, N.; Fujita, T.; Morimoto, H.; Takeji, S.; 
Uchikado, J.; Kido, S.; Nihei, H.; Morikawa, J. International Atomic 
Energy Agency, Vienna (Austria). 1991. 420p. (CONF-9110259-: 
International Atomic Energy Agency (IAEA) technical committee 
meeting on research using small tokamaks, Hefei (China), 3-8 Oct 
1991). In Research using small tokamaks: A collection of papers 
presented at the IAEA technical committee meeting. Order Num- 
ber DE94621828. Source: OSTI; NTIS (US Sales Only); INIS. 

Recent experiments into the low q regime of toroidal discharges 
found an appreciable level of resistance anomaly, viz., the toroidal 
loop voltage of a discharge is much larger than can be accounted 
for by the kinematic resistivity and the mean current. The anoma- 
lous resistance enhances the inductive power influx even in a 
higher electron temperature regime, and a part of the excess of the 
energy input was shown to go directly into ions, resulting in 
anomalous ion heating. The ion heating mechanism is based on a 
viscous dissipation of fluctuations. (author). 22 refs. 


17485 (INIS-mf-13807, pp. 342-346) Stability of elliptical 
vortex flows in fusion plasma. Kaw, P.K. (institute for Plasma 
Research, Bhat (India)); Singh, R.; Das, A.; Chakrabarti, N. Inter- 
national Atomic Energy Agency, Vienna (Austria). 1991. 420p. 
(CONF-9110259-: International Atomic Energy Agency (IAEA) 
technical committee meeting on research using small tokamaks, 
Hefei (China), 3-8 Oct 1991). In Research using small tokamaks: A 
collection of papers presented at the IAEA technical committee 
meeting. Order Number DE94621828. Source: OSTI; NTIS (US 
Sales Only); INIS. 

One of the puzzies of the nonlinear theory of low frequency in- 
stabilities in a fusion plasma (such as drift instabilities, Kelvin - 
Helmholtz instabilities etc.) is that the energy accumulates at the 
long wavelength end where there are no obvious sinks of energy. 
One is thus often left with large vortex flows which may also have 
significant ellopticity. In this paper we have analysed the stability of 
such flows to secondary perturbations with short parallel wave- 
length. We demonstrate that the flow ellipticity can drive secondary 
instabilities of shear Alfven waves provided certain resonance 
conditions between the rotation speed and the Doppler shifted sec- 
ondary wave frequency are satisfied. Such secondary processes 
can act as major sinks of energy and thereby help in our under- 
standing of the nonlinear saturation of low frequency instabilities. 
(author). 6 refs, 1 fig. 


17486 


(INIS-mf-—13807, pp. 347-352) Nonlinear growth of 
the magnetic island. Yu Qiangquan (Academia Sinica, Hefei, AH 
(China). Inst. of Plasma Physics); Huo Yuping; Hu Xiwei. Interna- 
tional Atomic Energy Agency, Vienna (Austria). 1991. 420p. 


(CONF-9110259-: International Atomic Energy Agency (IAEA) 
technical committee meeting on research using small tokamaks, 
Hefei (China), 3-8 Oct 1991). In Research using small tokamaks: A 
collection of papers presented at the IAEA technical committee 
meeting. Order Number DE94621828. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The nonlinear evolution of the magnetic island is analyzed using 
the exact expression for the magnetic island width. The v,;xBy term 
in the first harmonic field diffusion equation is shown to play the 
dominant role in the nonlinear growth of the magnetic island rather 
than the resistive term nj,,. The island growth is faster and takes 
different evolution form in time comparing with that of the previous 
theories. The saturation island width is predicted to be smaller. 
(author). 8 refs. 
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17487 (INIS-mf-13807, pp. 353-359) The anomalous trans- 
port caused by particles transverse drift. Wang Maoquan 
(Academia Sinica, Hefei, AH (China). Inst. of Plasma Physics). In- 
ternational Atomic Energy Agency, Vienna (Austria). 1991. 420p. 
(CONF-9110259—: International Atomic Energy Agency (IAEA) 
technical committee meeting on research using small tokamaks, 
Hefei (China), 3-8 Oct 1991). In Research using small tokamaks: A 
collection of papers presented at the IAEA technical committee 
meeting. Order Number DE94621828. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The plasma anomalous transport is analyzed form the particles 
transverse drift in the system of magnetic surfaces disrupted by a 
stochastic perturbation of the magnetic field. in the ergodic region, 
the motion equation of particles can be written the form of 
Langevin equation, and the diffusion coefficient Doerpendicular CaN be 
obtained in the Fokker-Planck model. The Dpempendicular Obtained in 
this way have the similar form and same order as comparison with 
that derived by the diffusion of the field lines in the quasilinear ap- 
proximation. The two Dyerpendicular S jUSt supplement each other and 
only when combined into one the final result is the complete one. 
(author). 6 refs, 6 figs. 


17488 (INIS-RU-364) Working seminar on "Fusion reac- 
tions in condensed matter” and All-union conference on "Cold 
fusion”: Summaries of reports. AN SSSR, Moscow (Russian 
Federation); Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation); AN SSSR, Moscow (Russian Federation). Fizicheskij 
Inst.; Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1991. 74p. (In Russian). (CONF-9103282—: Working seminar on 
fusion reactions in condensed matter and all-union conference on 
cold fusion, Dubna (Russian Federation), 22-26 Mar 1991). Order 
Number DE94612618. Source: OSTI; NTIS (US Sales Only); INIS. 
Possibility of nuclear reactions initiation in condensed matter is 
considered. Mechanism of low-energy cold fusion in solid body is 
suggested and results of experiments on neutron, tritium and heat 
fluxes detection during electrolysis of heavy water are presented. 


17489 (INIS-RU-364, pp. 3) Observation of neutron burst 
in sitheating of deuterated palladium. Guzhovskij, B.Ya.; Serov, 
V.1.; Solov'ev, Yu.A.; Trusillo, S.V.; Rudnev, V.S.; Kosemasova, 
L.N.; Khirnyj, Yu.M. AN SSSR, Moscow (Russian Federation); 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation); 
AN SSSR, Moscow (Russian Federation). Fizicheskij Inst.; Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). 1991. 
74p. (In Russian). (CONF-9103282-: Working seminar on fusion 
reactions in condensed matter and all-union conference on cold fu- 
sion, Dubna (Russian Federation), 22-26 Mar 1991}. In Summaries 
of reports of working seminar on "Fusion reactions in condensed 
matter” and All-union conference on "Cold fusion”. Order Number 
DE94612618. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. NUCLEOSYNTHES|S/deuterium; NU- 
CLEOSYNTHES!S/neutron _— emission; COUNTING RATES; 
ELECTROLYTES; HEATING; HEAVY WATER; NUCLEOSYNTHE- 
SIS; DEUTERIUM; PALLADIUM 


17490 (INIS-RU-364, pp. 4) DD cold nucleosynthesis prod- 
uct yield detection. Novikov, |.|. (AN SSSR, Moscow (Russian 
Federation). Inst. Metallurgii); Borzyak, A.N.; Sukharevskij, V.V. AN 
SSSR, Moscow (Russian Federation); Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation); AN SSSR, Moscow (Russian 
Federation). Fizicheskij Inst.; Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). 1991. 74p. (In Russian). (CONF- 
9103282—: Working seminar on fusion reactions in condensed 
matter and all-union conference on cold fusion, Dubna (Russian 
Federation), 22-26 Mar 1991). In Summanes of reports of working 
seminar on "Fusion reactions in condensed matter” and All-union 
conference on "Cold fusion”. Order Number DE94612618. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. 3 refs., 1 fig. NUCLEOSYNTHESIS/ 
deuteron reactions; NUCLEOSYNTHESIS/neutron emission; 
BACKGROUND RADIATION; DISTRIBUTION FUNCTIONS; EFFI- 
CIENCY; NEUTRON - DETECTION; NUCLEOSYNTHESIS; 
PALLADIUM 
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17491 (INIS-RU-364, pp. 5) Low-energy nucleosynthesis in 
a solid. Skuratnik, Ya.V. (Nauchno-lssledovatel'skij Fiziko- 
Khimicheskij Inst., Moscow (Russian Federation)); Romodanov, 
V.A.; Savin, V.1.; Shakhurin, M.B.; Chernyavskij, V.T.; Pustovit, 
A.E.; Fedorov, Eh.M. AN SSSR, Moscow (Russian Federation); 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation); 
AN SSSR, Moscow (Russian Federation). Fizicheskij Inst.; Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). 1991. 
74p. (In Russian). (CONF-9103282—: Working seminar on fusion 
reactions in condensed matter and all-union conference on cold fu- 
sion, Dubna (Russian Federation), 22-26 Mar 1991). In Summaries 
of reports of working seminar on "Fusion reactions in condensed 
matter” and All-union conference on "Cold fusion”. Order Number 
DE94612618. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 3 refs. NUCLEOSYNTHESIS/neutron 
emission, BACKGROUND RADIATION; BORON; CESIUM; DEU- 
TERIUM IONS; LITHIUM; NEUTRON DETECTION; NIOBIUM; 
NUCLEOSYNTHESIS; PALLADIUM; TRITIUM 


17492 (INIS-RU-364, pp. 6) Observations of trition and 
neutron yields on titanium saturation with deuterium in elec- 
trolysis. Guzhovskij, B.Ya.; Serov, V.I.; Trusillo, S.V.; Rudnev, 
V.S.; Kamskaya, E.V. AN SSSR, Moscow (Russian Federation); 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation); 
AN SSSR, Moscow (Russian Federation). Fizicheskij Inst.; Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). 1991. 
74p. (in Russian). (CONF-9103282-: Working seminar on fusion 
reactions in condensed matter and all-union conference on cold fu- 
sion, Dubna (Russian Federation), 22-26 Mar 1991). In Summaries 
of reports of working seminar on "Fusion reactions in condensed 
matter” and All-union conference on "Cold fusion”. Order Number 
DE94612618. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. NUCLEOSYNTHESIS/deuterium; BETA 
DECAY; CATHODES; COUNTING RATES; EFFICIENCY; ELEC- 
TROLYSIS; NEUTRON DETECTION; NEUTRON EMISSION; 
NUCLEOSYNTHESIS; DEUTERIUM; TITANIUM; TRITONS 


17493 (INIS-RU-364, pp. 8) Effect of heavy water electroly- 
sis modes on nucleosynthesis in titanium. Golovkov, V.M.; 
Larionov, V.V.; Markov, L.E.; Obraztsov, S.V.; Chernov, |.P. AN 
SSSR, Moscow (Russian Federation); Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation); AN SSSR, Moscow (Russian 
Federation). Fizicheskij Inst.; Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). 1991. 74p. (In Russian). (CONF- 
9103282-: Working seminar on fusion reactions in condensed 
matter and all-union conference on cold fusion, Dubna (Russian 
Federation), 22-26 Mar 1991). In Summaries of reports of working 
seminar on "Fusion reactions in condensed matter” and Alj-union 
conference on "Cold fusion”. Order Number DE94612618. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. NUCLEOSYNTHES|S/deuterium; CON- 
FIGURATION; ELECTRODES; ELECTROLYSIS; HEAT FLUX; 
HEAVY WATER; NUCLEOSYNTHESIS; DEUTERIUM; TITANIUM 


17494 (INIS-RU-364, pp. 9) Cold fusion reactions in palla- 
dium induced by glow discharge in deuterium. Gorbachev, 
A.F.; Golovkov, V.M.; Tyurin, Yu.l.; Chernov, I.P. AN SSSR, 
Moscow (Russian Federation); Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation); AN SSSR, Moscow (Russian Feder- 
ation). Fizicheskij Inst.; Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). 1991. 74p. (In Russian). (CONF-9103282—-: 
Working seminar on fusion reactions in condensed matter and all- 
union conference on cold fusion, Dubna (Russian Federation), 
22-26 Mar 1991). In Summaries of reports of working seminar on 
"Fusion reactions in condensed matter” and All-union conference 
on "Cold fusion”. Order Number DE94612618. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. NUCLEOSYNTHES!S/deuterium; NU- 
CLEOSYNTHESIS/palladium; EFFICIENCY; FOILS; GLOW 
DISCHARGES; NEUTRON DETECTION; NEUTRON EMISSION; 
NUCLEOSYNTHESIS; DEUTERIUM; PALLADIUM 


17495 


(INIS-RU-364, pp. 11) Some experiments on heavy 
water electrolysis with palladium and platinum electrodes. 
Bushuev, V.S. (and others); Zherikhina, L.N.; Kuznetsov, S.P. AN 
SSSR, Moscow (Russian Federation); Moskovskij Gosudarstvennyj 
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Univ., Moscow (Russian Federation); AN SSSR, Moscow (Russian 
Federation). Fizicheskij Inst.; Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). 1991. 74p. (in Russian). (CONF- 
9103282-: Working seminar on fusion reactions in condensed 
matter and all-union conference on cold fusion, Dubna (Russian 
Federation), 22-26 Mar 1991). In Summaries of reports of working 
seminar on "Fusion reactions in condensed matter” and All-union 
conference on "Cold fusion”. Order Number DE94612618. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. NUCLEOSYNTHESI|S/heavy water; ELEC- 
TRODES; ELECTROLYSIS; GAMMA DETECTION; NEUTRON 
DETECTION; NUCLEOSYNTHESIS; PALLADIUM; PLATINUM 


17496 (INIS-RU-—364, pp. 12) Nuclear reaction initiation re- 
sulting in plastic deformation and phase transition in a 
deuterium contained nonradioactive condensed medium. 
Yaroslavskij, M.A. (AN SSSR, Moscow (Russian Federation). Inst. 
Fiziki Zemli). AN SSSR, Moscow (Russian Federation); Moskovskij 
Gosudarstvennyj Univ., Moscow (Russian Federation); AN SSSR, 
Moscow (Russian Federation). Fizicheskij Inst.; Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation). 1991. 74p. (in 
Russian). (CONF-9103282—: Working seminar on fusion reactions 
in condensed matter and all-union conference on cold fusion, 
Dubna (Russian Federation), 22-26 Mar 1991). In Summaries of 
reports of working seminar on "Fusion reactions in condensed mat- 
ter” and All-union conference on "Cold fusion”. Order Number 
DE94612618. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. NUCLEOSYNTHES!S/bending; NUCLE- 
OSYNTHESIS/phase transformations; DEUTERIUM; ELECTRIC 
FIELDS; ELECTROLYTES; HEAVY WATER; NEUTRON EMIS- 
SION; NUCLEOSYNTHESIS; BENDING; TEMPERATURE RANGE 
0013-0065 K; TEMPERATURE RANGE 0273-0400 K 


17497 (INIS-RU-364, pp. 13) Study on the possibility of 
deuterium nuclei cold fusion under conditions of glow dis- 
charge. Karabut, A.B.; Kucherov, Ya.R.; Sawafimova, |.B. AN 
SSSR, Moscow (Russian Federation); Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation); AN SSSR, Moscow (Russian 
Federation). Fizicheskij Inst.; Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). 1991. 74p. (in Russian). (CONF- 
9103282—: Working seminar on fusion reactions in condensed 
matter and all-union conference on cold fusion, Dubna (Russian 
Federation), 22-26 Mar 1991). In Summaries of reports of working 
seminar on "Fusion reactions in condensed matter” and All-union 
conference on "Cold fusion”. Order Number DE94612618. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. NUCLEOSYNTHES|S/deuterium; NUCLE- 
OSYNTHESIS/glow discharges; BETA DETECTION; HEAT FLUX; 
NEUTRON DETECTION; NEUTRON EMISSION; NEUTRON 
SPECTRA; NUCLEOSYNTHESIS; DEUTERIUM; SCINTILLATION 
COUNTERS; TEMPERATURE RANGE 0400-1000 K 


17498 (INIS-RU-364, pp. 16) Study on anamalous nuclear 
phenomena in deuterium saturated metals. Martynov, M.|. (Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (Russian Federation). Inst. Atomnoj Ehnergii); Mel’dianov, 
A.l.; Sepovskij, A.M. AN SSSR, Moscow (Russian Federation); 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation); 
AN SSSR, Moscow (Russian Federation). Fizicheskij Inst.; Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). 1991. 
74p. (in Russian). (CONF-9103282—: Working seminar on fusion 
reactions in condensed matter and all-union conference on cold fu- 
sion, Dubna (Russian Federation), 22-26 Mar 1991). In Summaries 
of reports of working seminar on "Fusion reactions in condensed 
matter” and All-union conference on "Cold fusion”. Order Number 
DE94612618. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. NUCLEAR REACTIONS/deuterium ions; 
COUNTING RATES; ELECTRODES; ELECTROLYSIS; HYDRO- 
GEN IONS; IRRADIATION; KEV RANGE 01-10; MILLI AMP BEAM 
CURRENTS; NEUTRON EMISSION; PALLADIUM; TARGETS; TI- 
TANIUM; XENON IONS 


17499 (INIS-RU-364, pp. 17) DD-reaction initiation on the 
mechanical effects on deuterated solids. Deryagin, B.V. (AN 
SSSR, Moscow (Russian Federation). Inst. Fizicheskoj Khimii); Lip- 
son, A.G.; Klyuev, V.A.; Toporov, Yu.P.; Sakov, D.M.; Kolobov, 





M.A. AN SSSR, Moscow (Russian Federation); Moskovskij Gosu- 
darstvennyj Univ., Moscow (Russian Federation); AN SSSR, 
Moscow (Russian Federation). Fizicheskij Inst.; Joint inst. for Nu- 
clear Research, Dubna (Russian Federation). 1991. 74p. (in 
Russian). (CONF-9103282—: Working seminar on fusion reactions 
in condensed matter and all-union conference on cold fusion, 
Dubna (Russian Federation), 22-26 Mar 1991). In Summaries of 
reports of working seminar on "Fusion reactions in condensed mat- 
ter’ and All-union conference on "Cold fusion”. Order Number 
DE94612618. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. DEUTERON REACTIONS/mechanical vi- 
brations; FRICTION; HAFNIUM; HEAVY WATER; NEUTRON 
EMISSION; POLYPROPYLENE; PROPORTIONAL COUNTERS; 
TEMPERATURE RANGE 0065-0273 K; TITANIUM; VANADIUM; 
ZIRCONIUM 


17500 (INIS-RU-364, pp. 19) Emission of gamma quanta 
and neutrons in LiD electrolysis. Bychin, V.P.; Gorodetskij, V.G.; 
Batalov, N.N.; Polosukhin, B.G.; Novikov, P.l. AN SSSR, Moscow 
(Russian Federation); Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation); AN SSSR, Moscow (Russian Federation). 
Fizicheskij Inst.; Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). 1991. 74p. (In Russian). (CONF-9103282—: Working 
seminar on fusion reactions in condensed matter and all-union con- 
ference on cold fusion, Dubna (Russian Federation), 22-26 Mar 
1991). In Summaries of reports of working seminar on "Fusion re- 
actions in condensed matter’ and Alli-union conference on "Cold 
fusion”. Order Number DE94612618. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. GAMMA RADIATION/electrolysis; GAMMA 
RADIATION/ithium deuterides; NEUTRON EMISS|ON/electrolysis; 
NEUTRON EMISSION/lithium deuterides; ELECTROCHEMISTRY; 
ELECTROLYSIS; IRON; MEV RANGE 01-10; TEMPERATURE 
RANGE 0400-1000 K; TITANIUM 


17501 (INIS-RU-364, pp. 19) Gamma quanta emission in 
electrolysis in the Ti /paragas phase/LID system. Sannikov, V.1.; 
Gorodetskij, V.G.; Sulimov, E.M.; Kudyakov, V.Ya.; Polosukhin, 
B.G.; Solakh, S.O.; Arbuzov, V.Ya.; Emlin, R.V. AN SSSR, 
Moscow (Russian Federation); Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation); AN SSSR, Moscow (Russian Feder- 
ation). Fizicheskij Inst.; Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). 1991. 74p. (In Russian). (CONF-9103282—-: 
Working seminar on fusion reactions in condensed matter and all- 
union conference on cold fusion, Dubna (Russian Federation), 
22-26 Mar 1991). In Summaries of reports of working seminar on 
"Fusion reactions in condensed matter” and All-union conference 
on "Cold fusion’. Order Number DE94612618. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. GAMMA RADIATION electrolysis; GAMMA 
RADIATION/lithium deuterides; DEUTERIUM; ELECTROLYSIS; 
MEDIUM PRESSURE; MEV RANGE 10-100; TEMPERATURE 
RANGE 0400-1000 K; TITANIUM 


17502 (INIS-RU-364, pp. 19) Kinetics of nuclear reactions 
in palladium being in gas deuterium medium. Polosukhin, B.G.; 
Gorodetskij, V.G.; Sulimov, E.M.; Novikov, P.I. AN SSSR, Moscow 
(Russian Federation); Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation); AN SSSR, Moscow (Russian Federation). 
Fizicheskij Inst.; Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). 1991. 74p. (In Russian). (CONF-9103282-: Working 
seminar on fusion reactions in condensed matter and all-union con- 
ference on cold fusion, Dubna (Russian Federation), 22-26 Mar 
1991). In Summaries of reports of working seminar on "Fusion re- 
actions in condensed matter” and All-union conference on "Cold 
fusion”. Order Number DE94612618. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. GAMMA DETECTION/nucleosynthesis; 
GAMMA — DETECTION/palladium; NEUTRON DETECTION/ 
nucleosynthesis; NEUTRON DETECTION/paliadium; DEUTERIUM; 
NUCLEOSYNTHESIS; PALLADIUM; MEDIUM PRESSURE; NEU- 
TRON EMISSION; TEMPERATURE RANGE 0400-1000 K 


17503 


(INIS-RU-364, pp. 20-21) Correlation of processes of 
photo- and neutron emission in electrolytic saturation of met- 
als and alloys. Mojsh, Yu.V. (Tsentral’nyj Nauchno-lssledovatel’skij 
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Inst. Chernoj Metallurgii, Moscow (Russian Federation)); Baluev, 
N.P.; Sarrak, V.I.; Filippov, G.A. AN SSSR, Moscow (Russian Fed- 
eration); +Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation); AN SSSR, Moscow (Russian Federation). Fizicheskij 
Inst.; Joint Inst. for Nuclear Research, Dubna (Russian Federa- 
tion). 1991. 74p. (In Russian). (CONF-9103282-: Working seminar 
on fusion reactions in condensed matter and all-union conference 
on cold fusion, Dubna (Russian Federation), 22-26 Mar 1991). In 
Summaries of reports of working seminar on "Fusion reactions in 
condensed matter” and All-union conference on "Cold fusion”. Or- 
der Number DE94612618. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. NEUTRON EMISSIiONelectrolysis; 
PHOTOEMISSIOW/electrolysis; ALLOYS; CORRELATIONS; 
HYDROGEN; MECHANICAL PROPERTIES; ELECTROLYSIS; NU- 
CLEOSYNTHESIS; PHOTOEMISSION; STEELS; TITANIUM; 
ZIRCONIUM 


17504 (INIS-RU-364, pp. 45) New approach for the descrip- 
tion of interactions including nuclear ones. Budrin, L.D. AN 
SSSR, Moscow (Russian Federation); Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation); AN SSSR, Moscow (Russian 
Federation). Fizicheskij Inst.; Joint inst. for Nuclear Research, 
Dubna (Russian Federation). 1991. 74p. (In Russian). (CONF- 
9103282—: Working seminar on fusion reactions in condensed 
matter and all-union conference on cold fusion, Dubna (Russian 
Federation), 22-26 Mar 1991). In Summaries of reports of working 
seminar "Fusion reactions in condensed matter” and All-union con- 
ference "Cold fusion”. Order Number DE94612618. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. NUCLEOSYNTHESI|S/deuteron reactions; 
ELECTROMAGNETIC FIELDS; NUCLEAR STRUCTURE; NUCLE- 
OSYNTHESIS; TOPOLOGY 


17505 (INIS-RU-364, pp. 46) Role of shielding in low- 
temperature nucleosynthesis reactions. Lebedev, N.Yu. 
(Ural’skij Politekhnicheskij Inst., Sverdlovsk (Russian Federation)); 
Samgin, A.A.; Tsidil’kovskij, V.1. AN SSSR, Moscow (Russian Fed- 
eration); Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation); AN SSSR, Moscow (Russian Federation). Fizicheskij 
Inst.; Joint Inst. for Nuclear Research, Dubna (Russian Federa- 
tion). 1991. 74p. (In Russian). (CONF-9103282-: Working seminar 
on fusion reactions in condensed matter and all-union conference 
on cold fusion, Dubna (Russian Federation), 22-26 Mar 1991). In 
Summaries of reports of working seminar "Fusion reactions in con- 
densed matter” and All-union conference "Cold fusion”. Order 
Number DE94612618. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. NUCLEOSYNTHESIS/shiekding; 
DEUTERON REACTIONS; ENERGY-LEVEL DENSITY; NUCLEAR 
REACTION KINETICS; NUCLEOSYNTHESIS; SHIELDING; 
SOLIDS 


17506 (INIS-RU-364, pp. 47) Role of localized states of 
charged particles in nuciear fusion reactions. Filippov, G.M.; 
Lebedev, N.Yu. AN SSSR, Moscow (Russian Federation); 
Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation); 
AN SSSR, Moscow (Russian Federation). Fizicheskij Inst.; Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). 1991. 
74p. (In Russian). (CONF-9103282-: Working seminar on fusion 
reactions in condensed matter and all-union conference on cold fu- 
sion, Dubna (Russian Federation), 22-26 Mar 1991). In Summaries 
of reports of working seminar "Fusion reactions in condensed mat- 
ter” and All-union conference "Cold fusion”. Order Number 
DE94612618. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. NUCLEOSYNTHES|S/electrons; NUCLE- 
OSYNTHESIS/quasibound state; COULOMB FIELD; DEUTERON 
REACTIONS; HEAVY WATER; MATHEMATICAL MODELS; 
MONOCRYSTALS; NUCLEOSYNTHESIS; ELECTRONS; RYD- 
BERG STATES 


17507 (INIS-RU-364, pp. 48) Convective deuteron currents 
in cold fusion phenomena. Savin, Yu.vV. AN SSSR, Moscow 
(Russian Federation); Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation); AN SSSR, Moscow (Russian Federation). 
Fizicheskij Inst.; Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). 1991. 74p. (In Russian). (CONF-9103282—: Working 
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seminar on fusion reactions in condensed matter and all-union con- 
ference on cold fusion, Dubna (Russian Federation), 22-26 Mar 
1991). In Summaries of reports of working seminar "Fusion reac- 
tions in condensed matter’ and All-union conference "Cold fusion”. 
Order Number DE94612618. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. COLD FUSION/deuterons; COLD 
FUSION/electric currents; DEUTERONS; CONVECTIVE 
INSTABILITIES; METALS; PHASE TRANSFORMATIONS; THER- 
MONUCLEAR REACTIONS 


17508 (INIS-RU-364, pp. 49) To the problems of cold fu- 
sion. Baranov, V.K.; Guzhovskij, B.Ya.; Protopopov, N.A.; 
Solov’ev, Yu.A.; Tikhonov, V.I.; Yukhimchuk, A.A. AN SSSR, 
Moscow (Russian Federation); Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation); AN SSSR, Moscow (Russian Feder- 
ation). Fizicheskij Inst.; Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). 1991. 74p. (In Russian). (CONF-9103282-: 
Working seminar on fusion reactions in condensed matter and all- 
union conference on cold fusion, Dubna (Russian Federation), 
22-26 Mar 1991). in Summaries of reports of working seminar "Fu- 
sion reactions in condensed matter” and All-union conference "Cold 
fusion”. Order Number DE94612618. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. 1 ref. NUCLEOSYNTHESIS/metais; 
COULOMB FIELD; DEUTERIUM; EFFICIENCY; NUCLEOSYN- 
THESIS; METALS; VACANCIES 


17509 (INIS-RU-364, pp. 50-51) Quantum barrier-free and 
microcumulative mechanisms of cold fusion in imperfect crys- 
tals. Vysotskij, V.I.; Kuz’min, R.N. AN SSSR, Moscow (Russian 
Federation); Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation); AN SSSR, Moscow (Russian Federation). Fizicheskij 
Inst.; Joint Inst. for Nuclear Research, Dubna (Russian Federa- 
tion). 1991. 74p. (in Russian). (CONF-9103282-: Working seminar 
on fusion reactions in condensed matter and all-union conference 
on cold fusion, Dubna (Russian Federation), 22-26 Mar 1991). In 
Summaries of reports of working seminar "Fusion reactions in con- 
densed matter” and All-union conference "Cold fusion”. Order 
Number DE94612618. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 3 figs. NUCLEOSYNTHESIS/monocrystals; 
CRYSTAL DEFECTS; DEUTERIUM; ENERGY LEVELS; FERMI 
GAS; NUCLEOSYNTHESIS; MONOCRYSTALS; OPTIMIZATION; 
WAVE FUNCTIONS 


17510 (INIS-RU-364, pp. 52) Orientational effects in cold 
fusion. Vysotskij, V.!. (Moskovskij Gosudarstvennyj Univ., Moscow 
(Russian Federation)); Kuz’min, R.N. AN SSSR, Moscow (Russian 
Federation); Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation); AN SSSR, Moscow (Russian Federation). Fizicheskij 
Inst.; Joint Inst. for Nuclear Research, Dubna (Russian Federa- 
tion). 1991. 74p. (in Russian). (CONF-9103282-: Working seminar 
on fusion reactions in condensed matter and all-union conference 
on cold fusion, Dubna (Russian Federation), 22-26 Mar 1991). In 
Summaries of reports of working seminar "Fusion reactions in con- 
densed matter” and All-union conference "Cold fusion”. Order 
Number DE94612618. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 3 refs. NUCLEOSYNTHESIS/ 
monocrystals; NUCLEOSYNTHES!S/orientation; CRYSTAL LAT- 
TICES; DEUTERIUM; DEUTERIUM IONS; NUCLEOSYNTHESIS; 
MONOCRYSTALS; ORIENTATION 


17511 


(INIS-RU-364, pp. 53) Effect of negative drop of a 
potential in a near-anode boundary layer of a gas-discharge 
plasma and its possible role in cold fusion. Voronov, A.Ya. AN 
SSSR, Moscow (Russian Federation); Moskovskij Gosudarstvennyj 
Univ., Moscow (Russian Federation); AN SSSR, Moscow (Russian 
Federation). Fizicheskij Inst.; Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). 1991. 74p. (in Russian). (CONF- 


9103282-: Working seminar on fusion reactions in condensed 
matter and all-union conference on cold fusion, Dubna (Russian 
Federation), 22-26 Mar 1991). In Summaries of reports of working 
seminar "Fusion reactions in condensed matter” and All-union con- 


ference "Cold fusion”. Order Number DE94612618. Source: OSTI; 
NTIS (US Sales Only); INIS. 
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Short communication. 3 refs. NUCLEOSYNTHES|S/electric dis- 
charges; NUCLEOSYNTHESIS/electric potential; © ANODES; 
BOUNDARY-VALUE PROBLEMS; CRACKS; DEUTERIUM; 
ELECTRIC FIELDS; GASES; NONLINEAR PROBLEMS; NUCLE- 
OSYNTHESIS; PLASMA 


17512 (INIS-RU-364, pp. 64) Thermal effects when oxide 
tungsten bronze saturating by hydrogen. Kalnev, K.A.; Bara- 
boshkin, A.N.; Budryan, L.D.; Svediov, N.V.; Arbuzov, V.Ya.; 
Terekhov, V.I.; Andreeva, V.S. AN SSSR, Moscow (Russian Feder- 
ation); Moskovskij Gosudarstvennyj Univ., Moscow (Russian 
Federation); AN SSSR, Moscow (Russian Federation). Fizicheskij 
Inst.; Joint Inst. for Nuclear Research, Dubna (Russian Federa- 
tion). 1991. 74p. (in Russian). (CONF-9103282—: Working seminar 
on fusion reactions in condensed matter and all-union conference 
on cold fusion, Dubna (Russian Federation), 22-26 Mar 1991). In 
Summanes of reports of working seminar "Fusion reactions in con- 
densed matter” and All-union conference "Cold fusion”. Order 
Number DE94612618. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. NUCLEOSYNTHESI|S/bronze; NUCLE- 
OSYNTHESIS/monocrystals; CRYSTAL GROWTH; CRYSTAL 
STRUCTURE; ELECTROLYSIS; HYDROGEN; NUCLEOSYN- 
THESIS; BRONZE; MONOCRYSTALS; OXIDES; PHASE 


TRANSFORMATIONS; SODIUM COMPOUNDS; TUNGSTEN 
COMPOUNDS 


17513 (INIS-RU-364, pp. 67-68) Synergetics approach to 
the problem of cold fusion. Vasil'’chenko, A.A. AN SSSR, 
Moscow (Russian Federation); Moskovskij Gosudarstvennyj Univ., 
Moscow (Russian Federation); AN SSSR, Moscow (Russian Feder- 
ation). Fizicheskij Inst.; Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). 1991. 74p. (In Russian). (CONF-9103282-: 
Working seminar on fusion reactions in condensed matter and all- 
union conference on cold fusion, Dubna (Russian Federation), 
22-26 Mar 1991). In Summaries of reports of working seminar "Fu- 
sion reactions in condensed matter” and All-union conference "Cold 
fusion”. Order Number DE94612618. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. 3 refs. COLD FUSION/synergism; SYN- 
ERGISM; CRACKS; CRYSTAL DEFECTS; ELECTRIC FIELDS; 
NONLINEAR PROBLEMS; THERMONUCLEAR REACTIONS 


17514 (IRF-213) Auroral Tomography Workshop, Proceed- 
ings. Steen, Aa. (ed.). Swedish Inst. of Space Physics, Kiruna 
(Sweden). Aug 1993. 107p. (CONF-9303270—: Auroral Tomogra- 
phy Workshop, Kiruna (Sweden), 9-11 Mar 1993). Order Number 
DE94619170. Source: OSTI; NTIS; INIS. 

In ionospheric and atmospheric physics the importance of multi- 
station imaging has grown as a consequence of the availability of 
scientific grade CCD cameras with digital output and affordable 
massive computing power. Tomographic inversion techniques are 
used in many different areas, e.g. medicine, plasma research and 
space physics. The tomography workshop was announced to 
gather a limited group of people interested in auroral tomography 
or tomographic inversion methods in general. ALIS (Auroral Large 
Imaging System) is a multi-station ground-based system developed 
primarily for three-dimensional auroral imaging, however other non- 
auroral objects can be studied with ALIS, e.g. stratospheric clouds. 
Several of the contributions in the workshop dealt with problems 
related to geometries similar to the ALIS-configuration. The Pro- 
ceedings contain written contributions received either in abstract 
form or as full papers. The Proceedings also contain contributions 
intended for the Workshop but not presented due to the absence 
of the speaker. Separate abstracts have been prepared for 15 of 
the 17 papers. 


17515 (IRF-213, pp. 3-4) Experimental physics inverse 
problems at the P.L. Kapitza Institute for Physical Problems. 
Kosarev, E.L. (P.L. Kapitza Inst. for Physical Problems, Moscow 
(Russian Federation)). Swedish Inst. of Space Physics, Kiruna 
(Sweden). Aug 1993. (CONF-9303270-: Auroral Tomography 
Workshop, Kiruna (Sweden), 9-11 Mar 1993). In Auroral Tomogra- 


phy Workshop. 107p. Order Number DE94619170. Source: OSTI; 
NTIS; INIS. 





Short communication. TOMOGRAPHY/aurorae; ASTRONOMY; 
ELECTRONIC EQUIPMENT; INTEGRAL EQUATIONS; PLASMA 
DIAGNOSTICS; TOMOGRAPHY; AURORAE; X-RAY DETECTION 


17516 (IRF—213, pp. 5) Report on the ALIS project. Braend- 
stroem, U. (Swedish Inst. of Space Physics, Kiruna (Sweden)); 
Steen, Aa. Swedish Inst. of Space Physics, Kiruna (Sweden). Aug 
1993. (CONF-9303270—: Auroral Tomography Workshop, Kiruna 
(Sweden), 9-11 Mar 1993). In Auroral Tomography Workshop. 
107p. Order Number DE94619170. Source: OSTI; NTIS; INIS. 

Short communication. IMAGE PROCESSING/international coop- 
eration; TOMOGRAPHY/aurorae; RESEARCH PROGRAMS; 
TOMOGRAPHY; AURORAE 


17517 (IRF—213, pp. 7-9) Plans for auroral tomography in 
Finland. Kaila, K. (Univ. of Oulu (Finland). Dept. of Physics). 
Swedish Inst. of Space Physics, Kiruna (Sweden). Aug 1993. 
(CONF-9303270-: Auroral Tomography Workshop, Kiruna (Swe- 
den), 9-11 Mar 1993). In Auroral Tomography Workshop. 107p. 
Order Number DE94619170. Source: OSTI; NTIS; INIS. 

It is the aim of the Dept. of Physics, Univ. of Oulu to get three 
manned optical stations with a high quality photometer and 
TV-camera in operation within a couple of years. Automatic mea- 
surements of high temporal resolution will be made during several 
winter months. Some coordinated campaigns with radar and other 
instruments will be made. Such measurements will be the input 
data to the auroral model, from which several emissions and other 
ionospheric parameters can be derived. The same parameters will 
be measured in an independent way and the results are compared 
to get a better understanding of the ionospheric response to pre- 
cipitating particle fluxes. 


17518 (IRF—213, pp. 11) A study of feasible tomographic 


inversion techniques for ALIS. Gustavsson, B. (Swedish Inst. of 
Space Physics, Kiruna (Sweden)). Swedish Inst. of Space Physics, 
Kiruna (Sweden). Aug 1993. (CONF-9303270-: Auroral Tomogra- 


phy Workshop, Kiruna (Sweden), 9-11 Mar 1993). In Auroral 
Tomography Workshop. 107p. Order Number DE94619170. 
Source: OSTI; NTIS; INIS. 

Short communication. TOMOGRAPHY/aurorae; IMAGE PRO- 
CESSING; OPTICAL SYSTEMS; RESEARCH PROGRAMS; 


SWEDEN; THREE-DIMENSIONAL CALCULATIONS; TOMOGRA- 
PHY; AURORAE 


17519 (JET-R-93-05) Classical parallel transport in a multi- 
species plasma from a 21 moment approximation. Radford, 
G.J. Commission of the European Communities, Abingdon (UK). 
JET Joint Undertaking. Nov 1998. 72p. Order Number 
DE94620141. Source: OSTI; NTIS (US Sales Only); INIS. 

Momentum equations from a 21 moment Grad approximation are 
presented, including full expressions for the collision terms for the 
case of elastic collisions. Collision terms for the particular case of 
an electron-ion-impurity plasma are then given. In addition, for the 
positive ions, approximations to the collision terms are given for a 
common ion temperature, Tz = T;, and a massive impurity species, 
mz >> m, and general temperatures. The moment equations are 
solved for the classical parallel transport coefficients for the specific 
case of a low impurity density plasma and the results compared 
with those give by other authors. The range of forms for the 
collision terms is given to allow more general or other types of so- 
lutions to be obtained. (Author). 


17520 (JINR-E—4-93-352) Recent theoretical and experi- 
mental evidence on the cold fusion of elementary particles. 
Santilli, R.M. (inst. for Basic Research, Palm Harbor, FL 34682 
(United States)). Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). 1993. 24p. Order Number DE94623071. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Recent experiments have shown the apparent existence of the 
cold fusion/chemical synthesis of protons and electrons into neu- 
trons (plus neutrinos), much along Rutherford's original conception. 
These findings have received indirect, yet significant experimental 
confirmations in Bose-Einstein correlations, superconductivity and 
other fields to warrant additional studies. In this paper we present 
a quantitative theoretical study of the apparent tendency of all 
massive particles to form a bound state at small distances which is 
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enhanced at low energy. The study is centrally dependent on the 
isominkowskian geometrization of the expected nonlocal interac- 
tions due to total mutual penetrations, and their causal description 
via the isopoincare symmetry. The cold fusion considered is then 
made possible by isorenormalizations of the ‘intrinsic’ characteris- 
tics of particles originating from the contact-nonhamiltonian 
character of the internal nonlocal effects. This latter feature illus- 
trates the reasons why the cold fusion considered is simply beyond 
the descriptive capacities of relativistic quantum mechanics, but it 
is fully predicted by its isotopic covering. 23 refs. 


17521 (KFTI-93-6) About interaction of hot ions with flute 
modes in a stellarator. Andrushchenko, Zh.N.; Omel’chenko, 
A.Ya.; Cheremnykh, O.K. AN Ukrainskoj SSR, Kharkov (Ukraine). 
Fiziko-Tekhnicheskij Inst. 1993. 21p. (In Russian). Order Number 
DE94623031. Source: OSTI; NTIS (US Sales Only); INIS. 

The influence of fast high-energy particles on flute modes in a 
stellarator with plane circular axis was studied. It was shown that in 
the installation with low pressure, big aspect relation and round ‘in 
average’ magnet surfaces, flying and trapped high-energy particles 
can interact with two neutrally stable branches of own oscillations 
with the frequencies w < w;, where u; is the ion drift frequency. 
The influence of hot particles on balloon flute modes (Bum) was 
analyzed. It was shown that the influence of hot particles on Bum 
in stellarators resembles to similar processes in tokamaks. (au- 
thor). 21 refs., 3 figs. 


17522 (KFTI-93-12) Investigation of wake-field excitation 
in plasma by pulse of relativistic electrons containing of vari- 
able number of short bunches. Berezin, A.K.; Fajnberg, Ya.B.; 
Balakirev, V.A.; Kiselev, V.A.; Linnik, A.F.; Onishchenko, I.N.; 
Sidel'nikov, G.L.; Sotnikov, G.V.; Uskov, V.V. AN Ukrainskoj SSR, 
Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 1993. 12p. Order 
Number DE94623029. Source: OSTI; NTIS (US Sales Only); INIS. 

The process of wakefield excitation in plasma by sequence of 
electron bunches is considered theoretically. The dependence of 
the magnitude of fields from the number of bunches in the pulse is 
considered also. The reason of the wakefield saturation is deter- 
mined. The pulse of electrons of energy 2 MeV, of current 1 A 
containing controlled number of bunches with number of electrons 
2 - 10° in every bunch is realize experimentally. Electron energy 
losses versus from the number of bunches in pulse are investi- 
gated. Proceeding from the additional electron acceleration in 
plasma the magnitude of excited fields is estimated. (author). 6 
refs., 11 figs. 


17523 (KFTI-93-16) Nuclear fusion at heavy water clusters 
collision with deuterized targets. Bolotin, Yu.L.; Inopin, E.V.; 
Lyashko, Yu.V.; Slabospitskij, R.P. AN Ukrainskoj SSR, Kharkov 
(Ukraine). Fiziko-Tekhnicheskij Inst. 1993. 26p. (in Russian). Order 
Number DE94623072. Source: OSTI; NTIS (US Sales Only); INIS. 

A review of research developed in different laboratories on ani- 
mal heavy particle yield in D-D fusion reactions induced by heavy 
water clusters collisions with deuterized targets is presented. Anal- 
ysis of data shows, from one hard, non-triviality of experimental 
results and inadequacy of their interpretation, and from other hand, 


a multi-promising prospects of such a research. (author). 27 refs., 
1 tab., 9 figs. 


17524 (KFT/+-93-17) About the electrodynamics of the cor- 
rugated slowdown system filled with plasma. Markov, P.I.; 
Onishchenko, |.N.; Ostrovskij, A.O.; Sotnikov, G.V. AN Ukrainskoj 
SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst. 1993. 16p. (in 
Russian). Order Number DE94623030. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The theoretical study of dispersion characteristics of the plasma- 
field corrugated wall waveguide is presented. The equation 
describing the dispersion of the waveguide with a corrugated lat- 
eral surface and fully filled with a plasma is derived and solved 


analytically and numerically for a few radial modes. (author). 16 
refs., 4 figs. 


17525 (LA-UR-94-722) Deuteron-induced fusion in various 
environments. Hale, G.M.; Talley, T.L. Los Alamos National Lab., 
NM (United States). [1994]. 13p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. 
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(CONF-931263-3: 4. international conference on cold fusion, Maui, 
HI (United States), 6-9 Dec 1993). Order Number DE94009305. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The theory of deuteron-induced fusion will be discussed, first in 
free space, then in muonic molecules where the Coulomb repul- 
sion is highly screened. It will be shown how a consistent 
description of the d + t reactions can be obtained in these environ- 
ments using R-matrix theory. We compare fusion rates obtained 
from the time-dependent scattering theory with those implied by the 
partial widths of the resonance associated with muon-catalyzed d-t 
fusion. Finally, some speculative comments are made about how 
the d + d reactions might proceed in other media, such as metallic 
lattices. The unusual properties of states associated with “shadow” 
poles might account for some of the strange results seen in cold 
fusion experiments. We emphasize that the same methods can, 
and should, be used to describe this situation as well as the other 
two well-established phenomena. 


17526 (LA-UR-94-970) Search for neutrons from deuter- 
ated palladium subject to high electrical currents. Taylor, S.F. 
(Los Alamos National Lab., NM (United States)); Claytor, T.N.; 
Tuggle, D.G.; Jones, S.E. Los Alamos National Lab., NM (United 
States). [1994]. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-931263-1: 
4. international conference on cold fusion, Maui, H! (United States), 
6-9 Dec 1993). Order Number DE94009342. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Tritium has been detected evolving from samples of deuteriated 
palladium wires and powders subject to pulsed high voltage at Los 
Alamos. They wanted to measure whether these samples were 
emitting neutrons. The idea of pulsing current through the wires 
and powders was to drive the deuterium in and out by rapid electri- 
cal heating. With promising tritium results in hand, the experiments 
were prepared at Los Alamos, and then taken to BYU and run in 
the neutron detector located in a tunnel in Provo canyon under 35 
m of rock and dirt overburden. The neutrons detector and sample 
setup are described. Results including total neutron counts, time 
distributions, and an indication of the energy distributions are dis- 
cussed. The results do not provide compelling evidence of neutron 
production, but are not inconsistent with earlier measurements of 
neutrons and tritium. Difficulties in explaining the difference in tri- 
tium and neutron measurements are also discussed. Plans for 
further work are presented. 


17527 (LA-UR-94-971) Tritium evolution from various mor- 
phologies of palladium. Tuggie, D.G. (Los Alamos National Lab.., 
NM (United States)); Claytor, T.N.; Taylor, S.F. Los Alamos Na- 
tional Lab., NM (United States). [1994]. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-931263-2: 4. international conference on cold 
fusion, Maui, Hi (United States), 6-9 Dec 1993). Order Number 
DE94009343. Source: OSTI; NTIS; INIS; GPO Dep. 

The authors have been able to extend the tritium production 
techniques to various novel morphologies of palladium. These in- 
clude small solid wires of various diameters and a type of pressed 
powder wire and a plasma cell. In most successful experiments, 
the amount of palladium required, for an equivalent tritium output, 
has been reduced by a factor of 100 over the older powder meth- 
ods. In addition, they have observed rates of tritium production (>5 
nCi/h) that far exceed most of the previous results. Unfortunately, 
the methods that they currently use to obtain the tritium are poorly 
understood and consequently there are numerous variables that 
need to be investigated before the new methods are as reliable 
and repeatable as the previous techniques. For instance, it seems 
that surface and/or bulk impurities play a major role in the success- 
ful generation of any tritium. In those samples with total impurity 
concentrations of >400 ppM essentially no tritium has been gener- 
ated by the gas loading and electrical simulation methods. 


17528 (LRP-—487/93) Linear stability of resistive MHD 
modes: axisymmetric toroidal computation of the outer region 
matching data. Pletzer, A. (Ecole Polytechnique Federale, Lau- 
sanne (Switzerland). Centre de Recherche en Physique des 
Plasma (CRPP)); Bondeson, A.; Dewar, R.L. Ecole Polytechnique 
Federale, Lausanne (Switzerland). Centre de Recherche en 
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Physique des Plasma (CRPP). Nov 1993. 42p. Order Number 
DE94620129. Source: OSTI; NTIS; INIS. 

The quest to determine accurately the stability of tearing and re- 
sistive interchange modes in two-dimensional toroidal geometry led 
to the development of the PEST-3 code, which is based on solving 
the singular, zero-frequency ideal MHD equation in the plasma 
bulk and determining the outer data A’, I” and A’ needed to match 
the outer region solutions to those arising in the inner layers. No 
assumption regarding the aspect ratio, the number of rational 
surfaces or the pressure are made a priori. This approach is nu- 
merically less demanding than solving the full set of resistive 
equations, and has the major advantage of non-MHD theories of 
the non-ideal layers. Good convergence is ensured by the varia- 
tional Galerkin scheme used to compute the outer matching data. 
To validate the code, we focus on the growth rate calculations of 
resistive kink modes which are reproduced in good agreement with 
those obtained by the full resistive MHD code MARS. (author) 11 
figs., 27 refs. 


17529 (LRP-488/93) Stabilization of external modes in 
tokamaks by resistive walls and plasma rotation. Bondeson, A. 
(Ecole Polytechnique Federale, Lausanne (Switzerland). Centre de 
Recherche en Physique des Plasma (CRPP)); Ward, D.J. Ecole 
Polytechnique Federale, Lausanne (Switzerland). Centre de 
Recherche en Physique des Plasma (CRPP). Dec 1993. 12p. Or- 
der Number DE94620130. Source: OSTI; NTIS; INIS. 

It is shown that low-n pressure driven external modes in toka- 
maks can be fully stabilized by resistive walls in combination with 
sonic rotation of the plasma. The stabilization depends on the exci- 
tation of sound waves by the toroidal coupling to Alfven waves and 
is affected by ion Landau damping. Two-dimensional stability calcu- 
lations are presented to show the gains in the beta limit resulting 
from this wall stabilization. (author) 4 figs., 13 refs. 


17530 (LRP—489/93) Optimizing the coupling of output of a 
quasi-optical gyrotron owing to a diffraction grating with ellip- 
soidal support. Hogge, J.P. (Ecole Polytechnique Federale, 


Lausanne (Switzerland). Centre de Recherche en Physique des 


Plasma (CRPP)). Ecole Polytechnique Federale, Lausanne 
(Switzerland). Centre de Recherche en Physique des Plasma 
(CRPP). Dec 1993. 182p. (in French). Order Number DE94623081. 
Source: OSTI; NTIS; INIS. 

The output scheme of a quasi-optical gyrotron has been opti- 
mized in order to produce a gaussian output microwave beam 
suitable for transmission over long distances. The technique which 
has been applied consists of substituting one of the mirrors of the 
Fabry-Perot resonator in which the particle-wave interaction takes 
place by a diffraction grating placed in the -1 order Littrow mount 
and designed such that only orders -1 and 0 can propagate. In 
such a configuration, the diffraction angle of the order -1 coincides 
exactly with the incidence direction, thus providing a feedback in 
the cavity, whereas the order 0 constitutes the output of the res- 
onator. A theoretical study of the power content in each diffracted 
order of a planar grating of infinite extent with equally spaced lin- 
ear grooves as a function of the grating parameters has been 
performed. It has been shown that parameter domains can be 
found, which provide appropriate efficiencies in both orders for an 
application on a quasi-optical gyrotron. The Littrow condition was 
then adapted in order to match the spherical wavefronts of a 
gaussian beam incident on a possibly non-planar surface. The 
grooves become thus curvilinear and are no longer equally spaced. 
Measurements made on a cold test stand have confirmed the va- 
lidity of the Littrow condition extension and allowed to determine its 
limits. It has also been shown that this type of cavity provides a 
mode having an optimal gaussian content and giving a minimal 
cavity transmission. The angular dispersion of the grating leads to 
a higher cavity transmission and to a slightly lower gaussian 
content for the adjacent resonator modes. The fundamental eigen- 
mode electric field profile has been measured inside the cavity and 
is similar to that of an equivalent resonator made with two spheri- 
cal mirrors. (author) figs., tabs., 141 refs. 


17531 (LRP-490/94) Role of metastable atoms in argon- 
diluted silane Rf plasmas. Sansonnens, L. (Ecole Polytechnique 
Federale, Lausanne (Switzerland). Centre de Recherche en 
Physique des Plasma (CRPP)); Howling, A.A.; Hollenstein, C.; 





Dorier, J.L.; Kroll, U. Ecole Polytechnique Federale, Lausanne 
(Switzerland). Centre de Recherche en Physique des Plasma 
(CRPP). Jan 1994. 26p. Order Number DE94623082. Source: 
OSTI; NTIS; INIS. 

The evolution of the argon metastable density has been studied 
by absorption spectroscopy in power-modulated plasmas of argon 
and a mixture of 4% silane in argon. A small concentration of silane 
suppresses the argon metastable density by molecular quenching. 
This molecular quenching adds to the electronic collisional dissoci- 
ation to increase the silane dissociation rate as compared with pure 
silane plasmas. Using time-resolved emission spectroscopy, the 
role of metastables in excitation to the argon 2P, state has been 
determined in comparison with production from the ground state. In 
silane plasmas, emission from SiH* is due essentially to electron 
impact dissociation of silane, whereas in 4% silane-in-argon plas- 
mas, emission from SiH* seems to be due to electron impact 
excitation of the SiH ground state. These studies demonstrate that 
argon is not simply a buffer gas but has an influence on the disso- 
ciation rate in the plasma-assisted deposition of amorphous silicon 
using argon-diluted silane plasmas. (author) 7 figs., 30 refs. 


17532 (LYCEN-9342) Upper limits on (d,d) fusion yields 
under cluster impact. Fallavier, M.; Kirsch, R.; Poizat, J.C.; Remil- 
lieux, J.; Rothard, H.; Thomas, J.P. Lyon-1 Univ., 69 - Villeurbanne 
(France). Inst. de Physique Nucleaire. Sep 1993. 15p. (CONF- 
9306316-: Conference on polyatomic ion impact on solids and 
related phenomena, Saint-Malo (France), 6-10 Jun 1993). Order 
Number DE94621848. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Nuclear Instruments and Methods in Physics Re- 
search. Section B (NL). 

Experiments with accelerated (D2)n*+, (No)n* and (CD4)n* clus- 
ters are presented, aiming to investigate a possible enhancement 
of (d,d) nuclear fusion rates in cluster impact on deuterated tita- 
nium and polyethylene targets. With (n>100) clusters containing 
deuterium atoms of energies below 1 keV/D, no fusion event was 
detected. Under these conditions, the experimental background for 
the detection of the 3 MeV protons emitted in the fusion reaction 
sets an upper limit to the fusion yield of 10-'° per cluster impact. 
Experiments with energy analysed (CD4)n* and (No)p* clusters 
have evidenced that a magnetic deviation of light projectiles in 
front of the target is not an absolutely safe procedure. It is shown 
that a D* acceleration process might explain why the time-of-flight 
experiments have not been able to reveal the presence of acceler- 
ated light ions at the target site. (author) 13 refs., 4 figs., 2 tabs. 


17533 (ORNL/TM-12658) ITER ECH launcher options for 
start-up assist, bulk heating, and EC current drive experi- 
ments. Bigelow, T.S. Oak Ridge National Lab., TN (United States). 
Mar 1994. 26p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE94009836. Source: OSTI; NTIS; INIS; GPO Dep. 

Electron Cyclotron Heating (ECH) is proposed for providing 
plasma start-up, bulk heating, current drive, and other applications 
on the International Tokamak Experimental Reactor (ITER) project. 
The requirements for ECH power launching systems for ITER have 
been investigated, and several possible configurations that have 
been devised are described in this report. The proposed launcher 
designs use oversized circular corrugated waveguides that make 
small penetrations through the blanket modules and radiate into the 
plasma. The criteria used for the design calls for minimum blanket 
penetration area, maximum reliability, and optimum launched beam 
quality. The effects of the harsh plasma edge environment on the 
launcher are discussed. Power generation systems, windows, and 
other components of the ECH systems are also investigated. The 
designs presented are believed to be capable of operating reliably 
and are relatively easy to maintain remotely. 


17534 (PPPL-2947) The generalized accessibility and 
spectral gap of lower hybrid waves in tokamaks. Takahashi, Hi- 
ronori. Princeton Univ., NJ (United States). Plasma Physics Lab. 
Mar 1994. 44p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH03073. Order Number 
DE94009828. Source: OSTI; NTIS; INIS; GPO Dep. 

The generalized accessibility of lower hybrid waves, primarily in 
the current drive regime of tokamak plasmas, which may inciude 
shifting, either upward or downward, of the parallel refractive index 
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(n)), is investigated, based upon a cold plasma dispersion relation 
and various geometrical constraint (G.C.) relations imposed on the 
behavior of nj. It is shown that n) upshifting can be bounded and 
insufficient to bridge a large spectral gap to cause wave damping, 
depending upon whether the G.C. relation allows the oblique reso- 
nance to occur. The traditional n) upshifting mechanism caused by 
the pitch angle of magnetic field lines is shown to lead to contra- 
dictions with experimental observations. An upshifting mechanism 
brought about by the density gradient along field lines is proposed, 
which is not inconsistent with experimental observations, and pro- 
vides plausible explanations to some unresolved issues of lower 
hybrid wave theory, including generation of ‘seed electrons.’ 


17535 (PPPL-2959) Nonlinear coupling of low-n modes in 
PBX-M. Sesnic, S. (Princeton Plasma Physics Lab., NJ (United 
States)); Kaita, R.; Kaye, S.; Okabayashi, M.; Bell, R.E.; Kugel, 
H.W.; Leblanc, B.; Takahashi, H.; Gammel, G.M.; Holland, A. 
Princeton Univ., NJ (United States). Plasma Physics Lab. Mar 
1994. 37p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH03073. Order Number 
DE94009825. Source: OSTI; NTIS; INIS; GPO Dep 

In many of the medium and high beta discharges in PBX-M low- 
n modes with different n-nurmbers are observed. The probability of 
a low-n mode to be excited decreases with increasing n-number. If 
two modes of different frequency and n-number (w; and wo; k; 
and kz) are simultaneously present in the plasma, these modes in- 
teract nonlinearly and create sidebands in frequency (wo+w,) and 
wave-number (ko+k; or n2+n; and mz+m;). If these fundamental 
modes, w;/k; and wo/k2, contain strong harmonics, the harmonics 
also interact nonlinearly, creating more nonlinear products: 
Kwe+lw; and kko+lk,, where k and | are integers describing the 
harmonics. These modes, the products of nonlinear interaction 
between two fundamental modes, most probably have a kink char- 
acter. During this three-wave coupling interaction, a decrease in 
neutron rate and an enhanced loss of medium energy ions are ob- 
served. 


17536 (PPPL—2963) MHD stability regimes for steady state 
and pulsed reactors. Jardin, S.C.; Kessel, C.E.; Pomphrey, N. 
Princeton Univ., NJ (United States). Plasma Physics Lab. Feb 
1994. 23p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH03073. (CONF-9309274-2: In- 
ternational Atomic Energy Agency (IAEA) meeting on fusion reactor 
design and technology, Los Angeles, CA (United States), 13-17 
Sep 1993). Order Number DE94007663. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A tokamak reactor will operate at the maximum value of B=2y 
< p >/B? that is compatible with MHD stability. This value depends 
upon the plasma current and pressure profiles, the plasma shape 
and aspect ratio, and the location of nearby conducting structures. 
In addition, a steady state reactor will minimize its external current 
drive requirements and thus achieve its maximum economic benefit 
with a bootstrap fraction near one, |p</lp ~ 1, which constrains the 
product of the inverse aspect ratio and the plasma poloidal beta to 
be near unity, « 6) ~ 1. An inductively driven pulsed reactor has 
different constraints set by the steady-state Ohm's law which re- 
lates the plasma temperature and density profiles to the parallel 
current density. We present the results obtained during the ARIES 
1, IVIV, and Ill and the PULSAR reactor studies where these quan- 
tities were optimized subject to different design philosophies. The 
ARIES-II/IV and ARIES-Ilil designs are both in the second stability 
regime, but differ in requirements on the form of the profiles at the 
plasma edge, and in the location of the conducting wall. The rela- 
tion between these, as well as new attractive MHD regimes not 
utilized in the ARIES or PULSAR studies is also discussed. 


17537 (PPPL-2964) Influence of radial electric field on 
Alfven-type instabilities. Hahm, T.S.; Tang, W.M. Princeton Univ., 
NJ (United States). Plasma Physics Lab. Mar 1994. 11p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH03073. Order Number DE94008842. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The influence of the large scale radial electric field, E, on the 
frequency of shear-Alfven-type instability is analyzed. A frozen-in- 
flux constraint and the moderate-G ion gyrokinetic equation are 
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used in the derivation. The analysis indicates that the frequency 
predicted by a theory with E,{°) effect should be Doppler-shifted by 
k - Ve for comparison to the experimentally observed frequency. A 
specific example of the practical relevance of the result is given 
regarding possible identification of the edge-localized-mode- 
associated magnetic activity recently observed in PBX-M tokamak 
experiment. 


17538 (PPPL-2965) Comparisons of gyrofluid and gyroki- 
netic simulations. Parker, S.E.; Dorland, W.; Santoro, R.A.; Beer, 
M.A.; Liu, Q.P.; Lee, W.W.; Hammett, G.W. Princeton Univ., NJ 
(United States). Plasma Physics Lab. Mar 1994. 35p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH03073. Order Number DE94008841. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The gyrokinetic and gyrofluid models show the most promise for 
large scale simulations of tokamak microturbulence. This paper 
discusses detailed comparisons of these two complementary ap- 
proaches. Past comparisons with linear theory have been fairly 
good, therefore the emphasis here is on nonlinear comparisons. 
Simulations include simple two dimensional slab test cases, turbu- 
lent three dimensional slab cases, and toroidal cases, each 
modeling the nonlinear evolution of the ion temperature gradient in- 
stability. There is good agreement in both turbulent and coherent 
nonlinear slab comparisons in terms of the ion heat flux, both in 
magnitude and scaling with magnetic shear. However, the nonlinear 
saturation level for || in the slab comparisons show differences of 
approximately 40%. Preliminary toroidal comparisons show agree- 
ment within 50%, in terms of ion heat flux and saturation level. 


17539 (PPPL-2968) Stabilization and onset of sawteeth in 
TFTR. Levinton, F.M. (Fusion Physics and Technology, Torrance, 
CA (United States)); Batha, S.H.; Zakharov, L.; Manickam, J.; 
Zarnstorff, M.C. Princeton Univ., NJ (United States). Plasma 
Physics Lab. Mar 1994. 15p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH03073. Order Num- 
ber DE94009827. Source: OSTI; NTIS; INIS; GPO Dep. 

Measurements from the Tokamak Fusion Test Reactor (TFTR) of 
the q-profile using motional Stark effect (MSE) polarimetry and the 
pressure profiles have allowed detailed comparison of both super- 
shots and L-mode discharges to theoretical models describing the 
stability of sawteeth. In TFTR supershots sawteeth are usually ab- 
sent, whereas in L-mode discharges they are generally present, 
and in both cases q(O) is less than one. It has been found that the 
w*-stabilization criterion of the two-fluid collisionless m=| reconnec- 
tion mode agrees very well with the presence or absence of 
sawteeth in TFTR and no beta limits to the sawtooth stabilization 
have been observed. 


17540 


(PPPL—2971) Study of high energy ion loss during 
hydrogen minority heating in TFTR. Park, J.; Zweben, S.J. 
Princeton Univ., NJ (United States). Plasma Physics Lab. Mar 
1994. 30p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract AC02-76CH03073. Order 
DE94009831. Source: OSTI; NTIS; INIS; GPO Dep. 
High energy ion loss during hydrogen minority ICRF heating is 
measured and compared with the loss of the D-D fusion products. 
During H minority heating a relatively large loss of high energy ions 
is observed at 45° below the outer midplane, with or without simul- 
taneous NBI heating. This increase is most likely due to a loss of 


the minority tail protons, a possible model for this process is de- 
scribed. 


Number 


17541 (PPPL-2972) Bootstrap current in a tokamak. 
Kessel, C.E. Princeton Univ., NJ (United States). Plasma Physics 
Lab. Mar 1994. 35p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH03073. Order Number 
DE94008840. Source: OSTI; NTIS; INIS; GPO Dep. 

The bootstrap current in a tokamak is examined by implementing 
the Hirshman-Sigmar model and comparing the predicted current 
profiles with those from two popular approximations. The depen- 
dences of the bootstrap current profile on the plasma properties 
are illustrated. The implications for steady state tokamaks are pre- 
sented through two constraints; the pressure profile must be 
peaked and 6, must be kept below a critical value. 
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17542 (PPPL—2973) Numerical evaluation of high energy 
particle effects in magnetohydrodynamics. White, R.B.; Wu, Y. 
Princeton Univ., NJ (United States). Plasma Physics Lab. Mar 
1994. 41p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH03073. Order Number 
DE94008839. Source: OSTI; NTIS; INIS; GPO Dep. 

The interaction of high energy ions with magnetohydrodynamic 
modes is analyzed. A numerical code is developed which evalu- 
ates the contribution of the high energy particles to mode stability 
using orbit averaging of motion in either analytic or numerically 
generated equilibria through Hamiltonian guiding center equations. 
A dispersion relation is then used to evaluate the effect of the par- 
ticles on the linear mode. Generic behavior of the solutions of the 
dispersion relation is discussed and dominant contributions of dif- 
ferent components of the particle distribution function are identified. 
Numerical convergence of Monte-Carlo simulations is analyzed. 
The resulting code ORBIT provides an accurate means of 
comparing experimental results with the predictions of kinetic mag- 
netohydrodynamics. The method can be extended to include self 
consistent modification of the particle orbits by the mode, and 
hence the full nonlinear dynamics of the coupled system. 


17543 (PPPL-2976) Nonlinear electromagnetic gyrokinetic 
equations for rotating axisymmetric plasmas. Artun, M.; Tang, 
W.M. Princeton Univ., NJ (United States). Plasma Physics Lab. 
Mar 1994. 36p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH03073. Order Number 
DE94008837. Source: OSTI; NTIS; INIS; GPO Dep. 

The influence of sheared equilibrium flows on the confinement 
properties of tokamak plasmas is a topic of much current interest. 
A proper theoretical foundation for the systematic kinetic analysis 
of this important problem has been provided here by presented the 
derivation of a set of nonlinear electromagnetic gyrokinetic equa- 
tions applicable to low frequency microinstabilities in a rotating 
axisymmetric plasma. The subsonic rotation velocity considered is 
in the direction of symmetry with the angular rotation frequency 
being a function of the equilibrium magnetic flux surface. In accor- 
dance with experimental observations, the rotation profile is chosen 
to scale with the ion temperature. The results obtained represent 
the shear flow generalization of the earlier analysis by Frieman and 
Chen where such flows were not taken into account. In order to 
make it readily applicable to gyrokinetic particle simulations, this 
set of equations is cast in a phase-space-conserving continuity 
equation form. 


17544 (PPPL-2977) Confinement and heating of a 
deuterium-tritium plasma. Hawryluk, R.J. (and others); Adler, H.; 
Alling, P. Princeton Univ., NJ (United States). Plasma Physics Lab. 
Mar 1994. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH03073. Order Number 
DE94008836. Source: OSTI; NTIS; INIS; GPO Dep. 

The Tokamak Fusion Test Reactor (TFTR) has performed initial 
high-power experiments with the plasma fueled by deuterium and 
tritium to nominally equal densities. Compared to pure deuterium 
plasmas, the energy stored in the electron and ions increased by 
~20%. These increases indicate improvements in confinement as- 
sociated with the use of tritium and possibly heating of electrons by 
a-particles. 


17545 (PPPL-2978) Fusion power production from TFTR 
plasmas fueled with deuterium and tritium. Strachan, J.D. (and 
others); Adler, H.; Alling, P. Princeton Univ., NJ (United States). 
Plasma Physics Lab. Mar 1994. 17p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03073. 
Order Number DE94008835. Source: OSTI; NTIS; INIS; GPO Dep. 

Peak fusion power production of 6.2 + 0.4 MW has been 
achieved in TFTR plasmas heated by deuterium and tritium neutral 
beams at a total power of 29.5 MW. These plasmas have an in- 
ferred central fusion alpha particle density of 1.2 x 10'7 m-% 
without the appearance of either disruptive MHD events or de- 
tectable changes in Alfven wave activity. The measured loss rate of 
energetic alpha particles agreed with the approximately 5% losses 
expected from alpha particles which are born on unconfined orbits. 


17546 (PPPL-2982) The validity of the extended energy 
principle. Chance, M.S.; Johnson, J.L.; Kulsrud, R.M. Princeton 





Univ., NJ (United States). Plasma Physics Lab. Apr 1994. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03073. Order Number DE94009826. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A recent analysis of plasma stability based on modifications of 
the extended energy principle for magnetohydrodynamic stability 
led to conclusions that are too optimistic. The original interpretation 
of this principle is indeed applicable. The present analysis demon- 
strates explicitly the fallacy of using the wrong functional for 5W in 
the extended energy principle. It then shows that the original en- 
ergy principle functional 5W, is also obtained for a model in which 
a surface mass is incorporated to provide pressure balance. This 
work therefore indicates, but does not prove, that the eigenfunc- 
tions that are obtained from a minimization of the extended energy 
principle with the proper kinetic energy norm provide a good repre- 
sentation of what would be achieved with an exact treatment. 


17547 (PPPL-CFP-3042) ICRF-induced fusion product loss 
in TFTR. Darrow, D.S. (and others); Chang, C.S.; Zweben, S.J. 
Princeton Univ., NJ (United States). Plasma Physics Lab. [1994]. 
18p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO02-76CH03073. (CONF-940396—1-Vugraphs: Work- 
shop on deuterium-tritium experiments, Princeton, NJ (United 
States), 2-4 Mar 1994). Order Number DE94009421. Source: 
OSTI; NTIS; INIS; GPO Dep. 

When ICRF power is applied to plasmas in which there is no 
externally-supplied minority species, an enhanced loss of DD fu- 
sion products results. The characteristics of the loss are consistent 
with particles at or near the birth energy having their perpendicular 
velocity increased by the ICRF such that those near the passing/ 
trapped boundary are carried into the first orbit loss cone. A rudi- 
mentary model of this process predicts losses of a magnitude 
similar to those seen. Predictions based upon this data for hypo- 
thetical ICRF ash removal from reactor plasmas suggest that the 
technique will not be energy efficient. 


17548 (PPPL-TH-93-2) Princeton University Plasma 


Physics Laboratory Theory Division quarterly report, April 1— 
June 30, 1993. Princeton Univ., NJ (United States). Plasma 
Physics Lab. [1993]. 15p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH03073. Order Number 
DE94008834. Source: OSTI; NTIS; GPO Dep. 

This report discusses transport in a stochastic magnetic field and 
numerical simulation of bootstrap current. 


17549 (UCRL-ID—115325) Analytic formulation for the ac 
electrical conductivity in two- temperature, strongly coupled, 
overdense plasma: FORTRAN subroutine. Cauble, R. 
(Lawrence Livermore National Lab., CA (United States)); Rozmus, 
W. Lawrence Livermore National Lab., CA (United States). 21 
Oct 1993. 20p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94009466. Source: OSTI; NTIS; GPO Dep. 

A FORTRAN subroutine for the calculation of the ac electrical 
conductivity in two-temperature, strongly coupled, overdense 
plasma is presented. The routine is the result of a model calcula- 
tion based on classical transport theory with application to plasmas 
created by the interaction of short pulse lasers and solids. The for- 
mulation is analytic and the routine is self-contained. 


17550 (UCRL-ID—116311) Studies of lon Acoustic Decay. 
Drake, R.P. (Lawrence Livermore National Lab., CA (United 
States)); Bauer, B.S.; Baker, K.L. Lawrence Livermore National 
Lab., CA (United States). 7 Mar 1994. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE94009470. Source: OSTI; NTIS; INIS; GPO Dep. 

In this project, we advanced knowledge of lon Acoustic Decay 
on several fronts. In this project, we have developed and demon- 
strated the capability to perform experimental and theoretical 
studies of the lon Acoustic Decay Instability. We have at the same 
time demonstrated an improved capability to do multichannel spec- 
troscopy and Thomson scattering. We made the first observations 
of the time-resolved second harmonic emission at several angles 
simultaneously, and the first observations of the emission both par- 
allel and perpendicular to the electric field of the laser light. We 
used Thomson scattering to make the first observations of the 
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plasma waves driven by acoustic decay in a warm plasma with 
long density scale lengths. We also advanced both the linear and 
the nonlinear theory of this instability. We are thus prepared to 
perform experiments to address this mechanism as needed for ap- 
plications. 


17551 (UCRL-JC—114805-Rev.1) Design of an electromag- 
netic accelerator for turbulent hydrodynamic mix studies: 
Revision 1. Susoeff, A.R.; Hawke, R.S.; Morrison, J.J.; Dimonte, 
G.; Remington, B.A. Lawrence Livermore National Lab., CA 
(United States). Mar 1994. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. (CONF- 
940481-2-Rev.1: 7. symposium on electromagnetic launch 
technology, San Diego, CA (United States), 20-24 Apr 1994). Or- 
der Number DE94010054. Source: OSTI; NTIS; INIS; GPO Dep. 

An electromagnetic accelerator in the form of a linear electric 
motor (LEM) has been designed to achieve controlled acceleration 
profiles of a carriage containing hydrodynamically unstable fluids 
for the investigation of the development of turbulent mix. Key fea- 
tures of the design include: (1) independent control of acceleration, 
deceleration and augmentation currents to provide a variety of 
acceleration-time profiles, (2) a robust support structure to mini- 
mized deflection and dampen vibration which could create artifacts 
in the data interfering with the intended study and (3) a compliant, 
non-arcing solid armature allowing optimum electrical contact. Elec- 
tromagnetic modeling codes were used to optimize the rail and 
augmentation coil positions within the support structure framework. 
Design of the driving armature and the dynamic electromagnetic 
braking system is based on results of contemporary studies for 
non-arcing sliding contact of solid armatures. A 0.6MJ electrolytic 
capacitor bank is used for energy storage to drive the LEM. This 
report will discuss a LEM and armature design which will acceler- 
ate masses of up to 3kg to a maximum of about 3000g,, where go. 
is acceleration due to gravity. 


17552 (UCRL-LR-115173) The use of ultraviolet Thomson 
scattering as a versatile diagnostic for detailed measurements 
of a collisional laser produced plasma. Tracy, M.D. Lawrence 
Livermore National Lab., CA (United States). ©8 Jan 1993. 213p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE94009273. Source: 
OSTI; NTIS; GPO Dep. 

Collective Thomson scattering from ion-acoustic waves at 266nm 
is used to obtain spatially resolved, two-dimensional electron den- 
sity, sound speed, and radial drift profiles of a collisional laser 
plasma. An ultraviolet diagnostic wavelength minimizes the compli- 
cating effects of inverse bremsstrahlung and refractive turning in 
the coronal region of interest, where the electron densities ap- 
proach n,/10. Laser plasmas of this type are important because 
they model some of the aspects of the plasmas found in high-gain 
laser-fusion pellets irradiated by long pulse widths where the laser 
light is absorbed mostly in the corona. The experimental results 
and LASNEX simulations agree within a percent standard deviation 
of 40% for the electron density and 50% for the sound speed and 
radial drift velocity. Thus it is shown that the hydrodynamics equa- 
tions with classical coefficients and the numerical approximations in 
LASNEX are valid models of laser-heated, highly collisional plas- 
mas. The versatility of Thomson scattering is expanded upon by 
extending existing theory with a Fokker-Planck based model to in- 
clude plasmas that are characterized by (0 < kj,Aj < 00) and ZT./ 
Tj, where k,, is the ion- acoustic wave number, Aj is the ion-ion 
mean free path, Z is the ionization state of the plasma, and Te, T; 
are the electron and ion temperatures in electron volts respectively. 
The model is valid for plasmas in which the electrons are approxi- 
mately collisionless, (kjaA.i, KigAee > 1), and quasineutrality holds, 
(x >>1), where a = 1/kKApge and Ap_ is the electron Debye length. 
This newly developed model predicts the lineshape of the ion- 
acoustic Thomson spectra and when fit to experimental data 
provides a direct measurement of the relative thermal flow velocity 
between the electrons and ions. 


17553 (UW-CPTC-93-7) Transport properties of interacting 
magnetic islands in tokamak plasmas. Gianakon, T.A.; Callen, 
J.D.; Hegna, C.C. Wisconsin Univ., Madison, W! (United States). 
Oct 1993. 50p. Sponsored by USDOE, Washington, DC (United 
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States). DOE Contract FGO02-86ER53218. Order 
DE94009208. Source: OST; NTIS; INIS; GPO Dep. 

This paper explores the equilibrium and transient transport prop- 
erties of a mixed magnetic topology model for tokamak equilibria. 
The magnetic topology is composed of a discrete set of mostly 
non-overlapping magnetic islands centered on the low-order ratio- 
nal surfaces. Transport across the island regions is fast due to 
parallel transport along the stochastic magnetic field lines about the 
separatrix of each island. Transport between island regions is as- 
sumed to be slow due to a low residual cross-field transport. In 
equilibrium, such a model leads to: a nonlinear dependence of the 
heat flux on the pressure gradient; a power balance diffusion coef- 
ficient which increases from core to edge; and profile resiliency. 
Transiently, such a model also exhibits a heat pulse diffusion coef- 
ficient larger than the power balance diffusion coefficient. 


Number 


17554 (UW-CPTC-—94-1) Stability of tearing modes in toka- 
mak plasmas. Hegna, C.C.; Callen, J.D. Wisconsin Univ., Madison, 
WI (United States). Feb 1994. 35p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG02-86ER53218. 
Order Number DE94009205. Source: OSTI; NTIS; INIS; GPO Dep. 

The stability properties of m > 2 tearing instabilities in tokamak 
plasmas are analyzed. A boundary layer theory is used to find as- 
ymptotic solutions to the ideal external kink equation which are 
used to obtain a simple analytic expression for the tearing instabil- 
ity parameter A’. This calculation generalizes previous work on this 
topic by considering more general toroidal equilibria (however, 
toroidal coupling effects are ignored). Constructions of A’ are ob- 
tained for plasmas with finite beta and for islands that have 
nonzero width. A simple heuristic estimate is given for the value of 
the saturated island width when the instability criterion is violated. 
A connection is made between the calculation of the asymptotic 
matching parameter in the finite beta and island width case to the 
nonlinear analog of the Glasser effect. 


17555 (UW-CPTC—94-2) Anomalous transport equations in 
toroidal plasmas. Smolyakov, A.|. (Univ. of Saskatchewan, Saska- 
toon (Canada)); Hirose, A.; Callen, J.D. Wisconsin Univ., Madison, 
WI (United States). Center for Plasma Theory and Computation. 
Mar 1994. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-86ER53218. Order Number 
DE94009206. Source: OSTI; NTIS; INIS; GPO Dep. 

Reduced transport equations for a toroidal plasma with fluctua- 
tions are derived. These equations include the effects of both 
anomalous and standard neoclassical transport, and allow clarifica- 
tion of the structure of convective fluxes caused by electrostatic 
and magnetic fluctuations. Special attention is paid to the com- 
bined effects of fluctuations and toroidicity on the transport. The 
formulation retains the effects of a magnetic field inhomogeneity on 
the anomalous transport. It is shown that phase space diffusion 
caused by the gradient in the equilibrium magnetic field appears as 
a pinch flux in the real space. 


17556 (UW-CPTC—94-3) Stability of bootstrap current 
driven magnetic islands in stellarators. Hegna, C.C.; Callen, 
J.D. Wisconsin Univ., Madison, WI (United States). Mar 1994. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-86ER53218. Order Number DE94009207. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The stability of magnetic island producing perturbations due to 
fluctuations in the bootstrap current in stellarator configuration is 
examined. The stability criterion depends on the sign of the deriva- 
tive of the rotational transform, the pressure gradient and the 
direction of the equilibrium bootstrap current which is determined by 
the structure of ||B||. It is found that quasi-helically symmetric stel- 
larator configurations with p’/r’ < 0 are unstable to the formation of 
bootstrap current driven magnetic islands. The stability of conven- 
tional stellarator configurations depends upon the field structure. 
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Refer also to citation(s) 14926, 14941, 15243, 15356, 15849, 
16194, 17439, 17447, 17459, 17460, 17465, 17534, 17545, 17551, 
17556 


504 ERA Vol. 19, No. 6 


17557 (CFFTP-G—9328) Demonstration of HITEX: A high 
temperature isotopic exchange fusion fuel process loop. Morri- 
son, H.D. (Ontario Hydro, Toronto, ON (Canada)); Woodall, K.B. 
Canadian Fusion Fuels Technology Project, Toronto, ON (Canada). 
16 Dec 1993. 25p. (OHRD—93-49-K.). Order Number DE94620197. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A model reactor for HITEX successfully demonstrated the con- 
cept of high-temperature isotopic exchange in a closed loop 
simulating the conditions for fusion fuel cleanup. The catalyst of 
platinum on alumina pellets provided a surface area large enough 
to operate the reactor at 400 degrees celsius with flow rates up to 
2 Umin. A 15-L tank containing a mixture of 4% CD, in He was 
depleted in deuterium within 75 minutes down to 100 ppm HD 
above the natural concentration of HD in the make-up hydrogen 
stream. The application to tritium removal from tritiated impurities in 
a hydrogen stream will work as well or better. 


17558 (CONF-9308156-3) Potential applications of fusion 
neutral beam facilities for advanced material processing. 
Williams, J.M.; Tsai, C.C.; Stirling, W.L.; Whealton, J.H. Oak Ridge 
National Lab., TN (United States). Jan 1994. 21p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From Workshop on plasma-based ion implantation; 
Madison, WI (United States); 4-6 Aug 1993. Order Number 
DE94009167. Source: OSTI; NTIS; INIS; GPO Dep. 

Surface processing techniques involving high energy ion implan- 
tation have achieved commercial success for semiconductors and 
biomaterials. However, wider use has been limited in good part by 
economic factors, some of which are related to the line-of-sight 
nature of the beam implantation process. Plasma source ion im- 
plantation is intended to remove some of the limitations imposed 
by directionality of beam systems and also to help provide 
economies of scale. The present paper will outline relevant tech- 
nologies and areas of expertise that exist at Oak Ridge National 
Laboratory in relation to possible future needs in materials process- 
ing. Experience in generation of plasmas, control of ionization 
states, pulsed extraction, and sheath physics exists. Contributions 
to future technology can be made either for the immersion mode or 
for the extracted beam mode. Existing facilities include the High 
Power Test Facility, which could conservatively operate at 1 A of 
continuous current at 100 kV delivered to areas of about 1 m?. 
Higher instantaneous voltages and currents are available with a re- 
duced duty cycle. Another facility, the High Heat Flux Facility can 
supply a maximum of 60 kV and currents of up to 60 A for 2 s on 
a 10% duty cycle. Plasmas may be generated by use of mi- 
crowaves, radio-frequency induction or other methods and plasma 
properties may be tailored to suit specific needs. In addition to ion 
implantation of large steel components, foreseeable applications in- 
clude ion implantation of polymers, ion implantation of Ti alloys, Al 
alloys, or other reactive surfaces. 


17559 (DOE/ER-—0313/15) Fusion reactor materials: Semi- 
annual progress report for period ending September 30, 1993. 
Rowcliffe, A.F.; Burn, G.L.; Knee’, S.S.; Dowker, C.L. (comps.). 
Oak Ridge National Lab., TN (United States). Feb 1994. 520p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. (ORNL/M-3296). Order Number 
DE94009832. Source: OSTI; NTIS; INIS; GPO Dep. 

This is the fifteenth in a series of semiannual technical progress 
reports on fusion reactor materials. This report combines research 
and development activities which were previously reported sepa- 
rately in the following progress reports: Alloy Development for 
Irradiation Performance; Damage Analysis and Fundamental Stud- 
ies; Special purpose Materials. These activities are concerned 
principally with the effects of the neutronic and chemical environ- 
ment on the properties and performance of reactor materials; 
together they form one element of the overall materials programs 
being conducted in support of the Magnetic Fusion Energy Pro- 
gram of the U.S. Department of Energy. The Fusion Reactor 
Materials Program is a national effort involving several national lab- 
oratories, universities, and industries. The purpose of this series of 
reports is to provide a working technical record for the use of the 
program participants, and to provide a means of communicating 
the efforts of materials scientists to the rest of the fusion commu- 
nity, both nationally and worldwide. 





17560 (DOE/ER/51116-T4) Cooperative program on DIil-D 
(FY93): Progress report. Fowler, T.K. California Univ., Berkeley, 
CA (United States). [1994]. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG0O3-89ER51116. Order 
Number DE94008343. Source: OSTI; NTIS; INIS; GPO Dep. 

This is a proposal to continue support of the authors cooperative 
research program on Dill-D, under Department of Energy contract 
DE-FG03-89ER51116. The proposal! describes work carried out re- 
cently in support of Dill-D data analysis and modeling, with a focus 
on divertors, edge physics and transport phenomena linking edge 
and core physics. Proposed work will continue to focus on edge 
physics, instabilities, the further development of codes to model the 
plasma, and data analysis in support of related experimental work. 


17561 (DOE/ER/52154-T6) Code development incorporat- 
ing environmental, safety and economic aspects of fusion 
reactors: Annual progress report. Fowler, T.K.; Greenspan, E.; 
Holdren, J.P. California Univ., Berkeley, CA (United States). [1993]. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG03-89ER52154. Order Number DE94008537. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This document is a proposal to continue the authors work on the 
Environmental, Safety and Economic (ESE) aspects of fusion 
reactors under DOE contract DE-FRO3-89ER52514. The grant ob- 
jectives continue those from the previous grant: (1) completion of 
first-generation Environmental, Safety and Economic (ESE) com- 
puter modules suitable as integral components of tokamak systems 
codes. (2) continuation of work on special topics, in support of the 
above and in response to OFE requests. The proposal also high- 
lights progress on the contract in the twelve months since April, 
1992. This has included work with the ARIES and ITER design 
teams, work on tritium management, studies on materials activa- 
tion, and calculation of radioactive inventories in fusion reactors. 


17562 (DOE/SF/18862-T2-App.A) New polymer target-shell 
properties and characterizations: Appendix A. Honig, A.; Wei, 
X.; Fan, Q.; Alexander, N.; Palmer, N. Syracuse Univ., NY (United 
States). Dept. of Physics. [1993]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG03-91SF18862. 
(CONF-9307127—1-App.A: 9. target fabrication specialists meeting, 
Monterey, CA (United States), 6-8 Jul 1993). Order Number 
DE94008420. Source: OSTI; NTIS; INIS; GPO Dep. 

A method for characterizing ICF target shells is presented, 
based on measurement of the gas released from a single shell into 
a small volume. It utilizes cryogenic permeation systems developed 
in connection with our work on ICF targets containing nuclear spin- 
polarized deuterium. Permeation rates for polystyrene and 
parylene-coated-polystyrene shells are measured at temperatures 
from 350K down to 180K. Burst or implosion pressure can be 
determined over a full temperature range down to 20K. Shell tem- 
perature is calculated from its gas leakage rate, calibrated by 
permeation measurements over the temperature range. Lag of 
shell temperature compared with sample-chamber temperature dur- 
ing warming of the latter is attributed to the weakness of the 
thermal link provided by both radiative heat transfer and free 
molecular conduction with small accommodation coefficients for he- 
lium and deuterium gas at the structure to which the shell is 
conductively linked, or at the surface of a conductively isolated 
shell. Quantification of this lag can provide a measure of atomic 
scale roughness of the shell outer surface. Also presented are re- 
versible pre-rupture leakage phenomena for polystyrene and 
parylene-coated-polystyrene shells. 


17563 (DOE/SF/19460-02) LLE Review, Volume 57: Quar- 
terly report, October-December 1993. Simon, A. (ed.). Rochester 
Univ., NY (United States). Lab. for Laser Energetics. [1993]. 64p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC03-92SF19460. Order Number DE94009186. Source: 
OSTI; NTIS; GPO Dep. 

During this quarter, the visible fruits of long design labors on the 
OMEGA Upgrade began to appear. The target mirror structure was 
put in place, along with the target chamber itself. The laser bay 
structures were also installed, and the bay is now being prepared 
to receive optomechanical, control, and laser assemblies. Further 
details are in the OMEGA Upgrade Status Report in this issue. 
Theory and analysis of previous experiments continued during this 
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reporting period. Articles contained herein describe an improved 
theory of the ablative Rayleigh-Taylor instability; a novel proposal 
for characterizing plasma-density profiles by using grid image re- 
fractometry; a much-improved treatment of the damping of ion 
sound waves in a mixture of light and heavy ions; and, finally, a 
new interpretation of measurements of 3/2-harmonic radiation emit- 
ted from the long-scale-length plasmas created in earlier OMEGA 
experiments. 


17564 (ECN-R-93-001) Analysis of three ex-vessel loss-of- 
coolant accidents in the first wall cooling system of NETATER. 
Komen, E.M.J.; Koning, H. Netherlands Energy Research Founda- 
tion (ECN), Petten (Netherlands). Jan 1993. 117p. Order Number 
DE94756151. Source: OSTI; NTIS. 

An ex-vessel LOCA may be caused by a rupture of a cooling 
pipe located outside the vacuum vessel. No plasma shutdown and 
no other counteractions have been assumed in order to study the 
worst case conditions of the accidents. The next three ex-vessel 
LOCAs in the primary cooling system of the first wall have been 
analysed: 1. a large break ex-vessel LOCA caused by a rupture of 
the cold leg (inner diameter 0.314 m) of the main circuit; 2. an in- 
termediate break ex-vessel LOCA caused by a rupture of a sector 
inlet feeder (inner diameter 0.158 m); 3. an intermediate break ex- 
vessel LOCA caused by a rupture of the surge line (inner diameter 
0.180 m) of the pressurizer. The analyses have been performed 
using the thermal-hydraulic system analysis code RELAP5/MOD3. 
In the first two scenarios, melting in the first wall starts about 90 s 
after break initiation. In the third scenario, melting in the first wall 
start about 323 s after break initiation. Special emphasis has been 
paid to the characteristics of the break flows, the transient thermal- 
hydraulic behaviour of the cooling system, and the temperature 
development in the first wall. (orig.) 


17565 (ECN-RX-93-094) Calculation of radiation fields in- 
side and outside the NET cryostat/biological shield during 
operation. Hogenbirk, A.; Verschuur, K.A. Netherlands Energy Re- 
search Foundation (ECN), Petten (Netherlands). Sep 1993. 21p. 
(CONF-920930—-: 17. symposium on fusion technology (SOFT-17), 
Rome (italy), 14-18 Sep 1992). Order Number DE94758551. 
Source: OSTI; NTIS. 

The calculations were performed using both the Monte Carlo 
code MCNP and the 2D discrete ordinates neutron/y transport 
code DORT. Consistent nuclear data were used: For the Monte 
Carlo calculations data were taken from the EFF-1.3 library, for the 
discrete ordinates calculations data were taken from the MAT175 li- 
brary. Both libraries are based on the JEF/EFF-1 evaluation. Care 
was taken to model the 2.0 cm wide gaps between two bianket 
segments, as the neutron flux behind the vacuum vessel is largely 
determined by neutrons streaming through these gaps. The result- 
ing neutron- and +-flux spectra are in excellent agreement up to 
the end of the cryostat. It is noted, that at this position the attenua- 
tion of the neutron flux is about 11 orders of magnitude. Due to 
precautions in the Monte Carlo calculations the uncertainty in 
neutron- and +-flux spectra calculated by MCNP is only small: The 
uncertainty in the integrated neutron spectrum amounts to approxi- 
mately 15% at the end of the cryostat. Also the dose-rates as 
calculated by MCNP and DORT agree well. Differences occur 
when heating data are compared. This is clearly due to the differ- 
ent way in which nuclear heating is treated in MCNP (direct 
calculation of heating) and DORT (kerma factors used; including 
radioactive decay contributions). (orig.) 


17566 (GA-A-21532) DIIl-D in-vessel port cover and shut- 
ter assembly tor the phase contrast interferometer. Phelps, 
R.D. General Atomics, San Diego, CA (United States). Jan 1994. 
18p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-89ER51114. Order Number DE94009869. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The entire outer wall of the DIlil-D vacuum vessel interion is cov- 
ered with a regular array of graphite tiles. Certain of the diagnostic 
ports through the outer vessel wall contain equipment which is 
shielded from the plasma by installing port covers designed to 
withstand energy deposition. If the diagnostic contained in the port 
must communicate with the vessel volume, a shutter assembly is 
usually provided. In the ports at 285 degrees, R+1 and R-1, inter- 
ferometer mirrors have been installed to provide a means for 
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transmitting a large diameter CO-2 laser beam through the edge of 
the plasma. To protect the mirrors and other hardware contained in 
these ports, a special protective plate and shutter arrangement has 
been designed. This report describes the details of design, fabrica- 
tion, and installation of these protective covers and shutters. 


17567 (GA-A-21647) Inertial Confinement Fusion Target 
Component Fabrication and Technology Development report: 
Annual report, October 1, 1992—September 30, 1993. Steinman, 
D. (ed.). General Atomics, San Diego, CA (United States). Mar 
1994. 152p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-91SF18601. Order Number 
DE94009973. Source: OSTI; NTIS; INIS; GPO Dep. 

On December 30, 1990, the US Department of Energy entered 
into a contract with General Atomics (GA) to be the Inertial Con- 
finement Fusion Target Component Fabrication and Technology 
Development Support contractor. This report documents the techni- 
cal activities which took place under this contract during the period 
of October 1, 1992 through September 30, 1993. During this 
period, GA was assigned 18 tasks in support of the Inertial Con- 
finement Fusion program and its laboratories. These tasks included 
“Capabilities Activation” and “Capabilities Demonstration” to enable 
us to begin production of glass and composite polymer capsules. 
Capsule delivery tasks included “Small Glass Shell Deliveries” and 
“Composite Polymer Capsules” for Lawrence Livermore National 
Laboratory (LLNL) and Los Alamos National Laboratory (LANL). 
We also were asked to provide direct “Onsite Support” at LLNL 
and LANL. We continued planning for the transfer of “Micromachin- 
ing Equipment from Rocky Flats” and established “Target 
Component Micromachining and Electroplating Facilities” at GA. 
We fabricated over 1100 films and filters of 11 types for Sandia 
National Laboratory and provided full-time onsite engineering 
support for target fabrication and characterization. We initiated de- 
velopment of methods to make targets for the Naval Research 
Laboratory. We investigated spherical interferometry, built an auto- 
mated capsule sorter, and developed an apparatus for calorimetric 
measurement of fuel fill for LLNL. We assisted LANL in the “Char- 
acterization of Opaque b-Layered Targets.” We developed 
deuterated and UV-opaque polymers for use by the University of 
Rochester's Laboratory for Laser Energetics (UR/LLE) and devised 
a triple-orifice droplet generator to demonstrate the controlled-mass 
nature of the microencapsulation process. 


17568 (INIS-mf-13779, pp. 59-73) Small-aspect-ratio toka- 
mak research at Culham Laboratory. Gryaznevich, M.P. (AEA 
Fusion, Culham (United Kingdom)). International Atomic Energy 
Agency, Vienna (Austria). 1993. 244p. (CONF-9209420-: IAEA 
technical committee meeting on research using small tokamaks, 
Wuerzburg (Germany), 28-29 Sep 1992). In Research using small 
tokamaks: A collection of papers presented at the IAEA technical 
committee meeting. Order Number DE94621827. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This is a brief overview of the START (Small Aspect Ratio Toka- 
mak) experiment that has become operational in January 1991 and 
that is aimed at investigating the confinement ramifications of small 
aspect ratio. The main parameters and the diagnostics facilities are 
listed. Plasma formation, energy confinement, MHD properties and 
plasma exhaust aspects are discussed. 7 refs, 7 figs, 3 tabs. 


17569 (INIS-mf-13807, pp. 12-26) STOR-M tokamak pro- 
gram. Hirose, A. (Saskatchewan Univ., Saskatoon, SK (Canada). 
Plasma Physics Lab.); Conway, G.; Mark, K. International Atomic 
Energy Agency, Vienna (Austria). 1991. 420p. (CONF-9110259-: 
International Atomic Energy Agency (IAEA) technical committee 
meeting on research using small tokamaks, Hefei (China), 3-8 Oct 
1991). In Research using smal! tokamaks: A collection of papers 
presented at the IAEA technical committee meeting. Order Num- 
ber DE94621828. Source: OSTI; NTIS (US Sales Only); INIS. 

In the STOR-M tokamak (R = 46 cm, a = 12 em, Br < 1T, Ip < 
50 kA), a short current pulse superposed on the ohmic current 
preferentially heats the plasma edge through skin effects and im- 
proves the confinement time of the post-pulse ohmic phase by a 
factor 3 to 4. The improved ohmic phase is characterized by reduc- 
tion, Hq radiation and density/magnetic fluctuations at the edge, 
and a more negative radial electric field. The current pulse also ef- 
fects the core region. Strong suppression of sawtooth oscillations 
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has been observed immediately after the pulse. As a preliminary 
experiment for alternating current (ac) operation planned in the 
future, "soft-landing” discharge termination without disruptive be- 
haviour has been successfully achieved. A plasma density 1 ~ 2 x 
10'® m~° at the current termination decays with a time constant of 
several msec during the currentless phase, which has been 
attributed to the charge neutralization provided by the limiter. (au- 
thor). 5 refs, 6 figs. 


17570 (INIS-mf—13807, pp. 118) Discharge cleaning pro- 
cess in KAIST Tokamak. Yang, J.G. (Korea Advanced Inst. of 
Science and Technology, Taejon (Korea, Republic of). Physics 
Dept.); Chang, H.Y. International Atomic Energy Agency, Vienna 
(Austria). 1991. 420p. (CONF-9110259-: International Atomic En- 
ergy Agency (IAEA) technical committee meeting on research 
using small tokamaks, Hefei (China), 3-8 Oct 1991). In Research 
using small tokamaks: A collection of papers presented at the 
IAEA technical committee meeting. Order Number DE94621828. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Discharge Cleaning has been performed on the KAIST Tokamak 
using 30 KW FF oscillator by driving ohmic heating coil at 2.5 KHz. 
Discharge Cleaning with hydrogen was found to be helpful in the 
removal of C and O via the formation of vacuum out compound. 
Discharge Cleaning Process in terms of spectroscopic data was 
monitored and analyzed using optical multichannel analyzer. (au- 
thor). (abstract only). 


17571 (INIS-mf—13807, pp. 151-158) Heat flux measurement 
on the HL-1 pump limiter. Zhang Yichuan (Southwestern Inst. of 
Physics, Chengdu, Sichuan (China)); Li Guotong; Xiu Yunxian; 
Xiao Zhengui. International Atomic Energy Agency, Vienna (Aus- 
tria). 1991. 420p. (CONF-9110259-—: International Atomic Energy 
Agency (IAEA) technical committee meeting on research using 
small tokamaks, Hefei (China), 3-8 Oct 1991). In Research using 
small tokamaks: A collection of papers presented at the IAEA tech- 
nical committee meeting. Order Number DE94621828. Source: 
OSTI; NTIS (US Sales Only); INIS. 

An investigation on the heat flux conducted to the HL-1 pump 
limiter has been performed. The measurement was carried out by 
means of an array of heat probes in the HL-1 tokamak under 
ohmic heating discharges with hydrogen. The heat load on the 
pump limiter head, which is an arc base plate made of stainless 
steel and armoured with graphite tiles (SMF 650), was found to be 
asymmetric in both poloidal and toroidal directions. Under normal 
discharges the variation of temperature was less than 130 deg. C, 
and that of heat flux was 250 W/cm2. The maximum heat flux in 
disruption was 380 W/cm2. The heat flux distribution on the pump 
limiter was ascribed to the non-uniformity of the edge plasma flux 
in SOL and the different incident angles of the impinging particles 
on the tile’s surface of the pump limiter. The temperature variations 
on the base plate, neutralizer plate and the time dependence of 
the temperature on the pump limiter head will be presented here. 
(author). 4 refs, 7 figs, 1 tab. 


17572 (INIS-mf—13807, pp. 360-368) An X-point ergodic di- 
vertor. Chu, M.S. (General Atomics, San Diego, CA (United 
States)); Jensen, T.H.; La Haye, R.J.; Taylor, T.S.; Evans, T.E. In- 
ternational Atomic Energy Agency, Vienna (Austria). 1991. 420p. 
Contract DE-AC03-89ER53277; DE-AC03-89ER51114. (CONF- 
9110259-: International Atomic Energy Agency (IAEA) technical 
committee meeting on research using small tokamaks, Hefei 
(China), 3-8 Oct 1991). In Research using small tokamaks: A col- 
lection of papers presented at the IAEA technical committee 
meeting. Order Number DE94621828. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A new ergodic divertor is proposed. It utilizes a system of exter- 
nal (n = 3) coils arranged to generate overlapping magnetic islands 
in the edge region of a diverted tokamak and connect the random- 
ized field lines to the external (cold) divertor plate. The novel 
feature in the configuration is the placement of the external coils 
close to the X-point. A realistic design of the external coil set is 
studied by using the field line tracing method for a low aspect ratio 
(A~3) tokamak. Two types of effects are observed. First, by plac- 
ing the coils close to the X-point, where the poloidal magnetic field 
is weak and the rational surfaces are closely packed, only a mod- 
erate amount of current in the external coils is needed to ergodize 





the edge region. This ergodized edge enhances the edge transport 
in the X-point region and leads to the potential of edge profile 
control and the avoidance of edge localized modes (ELMs). Fur- 
thermore, the trajectories of the field lines close to the X-point are 
modified by the external coil set, causing the hit points on the ex- 
ternal divertor plates to be randomized and spread out in the major 
radius direction. A time-dependent modulation of the currents in the 
external (n = 3) coils can potentially spread the heat flux more uni- 
formly on the divertor plate avoiding high concentration of the heat 
flux. (author). 10 refs, 7 figs. 


17573 (INIS-mf—13807, pp. 370-378) The experiment and 
analysis of tailoring V_ and ip with ZnO voltage-sensitive re- 
sistor on HT-6M. Fan Shuping (Academia Sinica, Hefei, AH 
(China). Inst. of Plasma Physics); Liu Baohua; Ye Minyou. Interna- 
tional Atomic Energy Agency, Vienna (Austria). 1991. 420p. 
(CONF-9110259-: International Atomic Energy Agency (IAEA) 
technical committee meeting on research using small tokamaks, 
Hefei (China), 3-8 Oct 1991). In Research using small tokamaks: A 
collection of papers presented at the IAEA technical committee 
meeting. Order Number DE94621828. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In many small tokamak devices, the capacitor banks is used as 
a poloidal field power supply without chopper for the financial rea- 
son and the little difference between the magnitude of the plasma 
duration time and the chopper switching time. Thus, the voltage 
and the current waveforms must be formed by several phases of 
different LRC discharge waveforms. The variation of Ip, V,_ and 
other parameters is still large even in the plateau stage. The idea 
of plateau improved with ZnO varistor (voltage sensitive resistor) is 
presented in this paper. Also, the result of tailoring V,_ and Ip ex- 
periment on HT-6M tokamak is introduced. An improved tens 
millisecond plateau was achieved (AV|/V,<5%, Alp/ip<5%, ANe/ 
Ne<10%). Obviously, it is of great importance for many diagnostics 
measurements and further physics experiments to have the con- 
stant distribution of temperature and density. In this paper, a 


simplified analysis of the actual poloidal circuit of HT-6M is given. 
The numerical simulation and the result of experiment are com- 
pared. the operating principle of the varistor and its application on 
iron corn transformer tokamak in plateau and rising phase are 
mentioned. We believe that the ZnO varistor would be used widely 
in small tokamak for its short response time (less than 100 ns), low 
price and convenience. (author). 4 refs, 11 figs. 


17574 (INIS-mf—13807, pp. 379-388) The 2.45 GHz lower hy- 
brid current drive systems for the HT-6B and HT-6M tokamaks. 
Fang Yude (Academia Sinica, Hefei, AH (China). Inst. of Plasma 
Physics); Liu Yuexiu; Liu Dengcheng. International Atomic Energy 
Agency, Vienna (Austria). 1991. 420p. (CONF-9110259-: Interna- 
tional Atomic Energy Agency (IAEA) technical committee meeting 
on research using small tokamaks, Hefei (China), 3-8 Oct 1991). In 
Research using small tokamaks: A collection of papers presented 
at the IAEA technical committee meeting. Order Number 
DE94621828. Source: OSTI; NTIS (US Sales Only); INIS. 

The 2.45 GHz lower hybrid current drive systems have been es- 
tablished at two output microwave power levels, 100 KW and 500 
KW, for the LHCD experiments in HT-6B and HT-6M tokamaks re- 
spectively. Two kinds of cross field microwave tubes, magnetron 
and CFA amplifier, were adopted as the long pulse microwave 
sources for 100 KW system and 500 KW system respectively. The 
pulse duration of these tubes can reach about 0.1 second. These 
microwave tubes can operate at much lower anode voltage than 
that of klystrons. The slow wave antennas in these two LHCD sys- 
tems both are the multijunction grills, of which one is 1 x 8 
muttijunction grill with fixed phase shifts between adjacent sub- 
waveguides, another is 2 units of 1 x 12 multijunction grills with 
changeable phase shifters and bidirectional couplers in every sub- 
waveguides. The informations about wave coupling and wave 
reflection can taken from these couplers. The Noaraiie; Spectrum of 
the grill can be chosen arbitrarily using these phase shifters. The 
100 KW LHCD system has been used for HT-6B tokamak 
experiment and the effects of current drive with and without the as- 
sistance of Ohmic heating are both obvious. The setting up of 500 
KW system will be fulfilled at the end of this year. (author). 16 refs, 
6 figs, 4 tabs. 
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17575 (INIS-mf-13807, pp. 389-391) RF-system for HT-6M 
tokamak ICRH experiment. Wang, Z.S. (Academia Sinica, Hefei, 
AH (China). inst. of Plasma Physics); Wang, J.; Wang, Y.M. Inter- 
national Atomic Energy Agency, Vienna (Austria). 1991. 420p. 
(CONF-9110259-: International Atomic Energy Agency (IAEA) 
technical committee meeting on research using small tokamaks, 
Hefei (China), 3-8 Oct 1991). In Research using small tokamaks: A 
collection of papers presented at the IAEA technical committee 
meeting. Order Number DE94621828. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The main technical features of rf-system developed for HT-6M 
tokamak 2MW ICRH experiment are described. The whole system 
consisted of generator, transmission line, impedance matching net- 
work, antenna and feedthrough, rf-assisted vacuum carbonization 
system, rf-leakage detection system, 15kw cw rf generator for an- 
tenna baking. The recent activities on expanding our rf designing 
capabilities and further improving the system performance are also 
outlined. (author). 


17576 (INIS-mf—13847, pp. 1.33-1.37) Review of Canadian 
contributions to the design of ITER. Stasko, R. (Canadian Fu- 
sion Fuels Technology Project, Toronto, ON (Canada)); Blevins, J.; 
Brunnader, H. Canadian Nuclear Society, Toronto, ON (Canada). 
1990. 440p. (CONF-900621—: 30. annual conference of the Cana- 
dian Nuclear Association and the 11th annual conference of the 
Canadian Nuclear Society, Toronto (Canada), 3-7 Jun 1990). In 
Proceedings of the 11th Annual Conference of the Canadian Nu- 
clear Society. Order Number DE94622014. Source: OSTI; NTIS 
(US Sales Only); INIS. 

An international design team comprised of members from the 
Soviet Union, the United States of America, Japan, the European 
Community and Canada are in the process of designing an experi- 
mental fusion reactor. This project, presently in the conceptual 
design phase, has been ongoing since May 1988, and is headquar- 
tered at the Max Planck Institute for Plasma Physics in Garching, 
Germany. The performance objectives for the International Ther- 
monuclear Experimental Reactor (ITER) are to demonstrate 
controlled plasma ignition, extended burn using tritium and deu- 
terium, and in-situ testing of power reactor-relevant materials, 
systems and technologies. Canadian agencies, coordinated through 
and including the Canadian Fusion Fuels Technology Project, have 
made contributions to the present reference design of this device, 
specifically in the areas of tritium systems, reactor configuration 
and maintenance, nuclear safety and facility layout. This paper re- 
views the present status of the ITER project, outlines the depth and 
breadth of Canadian involvements and contributions, and describes 
the likely terms of reference for the next design phase. (Author). 


17577 (INIS-mf-13847, pp. 10.21-10.25) Fusion  solid- 
breeder irradiation experience at CRNL. Verrall, R.A. (Atomic 
Energy of Canada Ltd., Chalk River, ON (Canada). Chalk River 
Nuclear Labs.); Miller, J.M. Canadian Nuclear Society, Toronto, ON 
(Canada). 1990. 440p. (CONF-900621-—: 30. annual conference of 
the Canadian Nuclear Association and the 11th annual conference 
of the Canadian Nuclear Society, Toronto (Canada), 3-7 Jun 1990). 
in Proceedings of the 11th Annual Conference of the Canadian 
Nuclear Society. Order Number DE94622014. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The Canadian irradiation program on solid breeder materials for 
generating tritium in fusion blankets is described. ONe of the major 
elements of the program was an irradiation of Li2O with in-pile re- 
covery of the tritium produced and continuous measurement of the 
release rate. This was a 20-month irradiation and generated the 
highest burnup of lithium of any such experiment to date. Out-pile 
annealing experiments to recover tritium bred in lithium ceramics 
are also described. The complementary nature of these two types 
of experiment is shown. Canadian participation in an international 
in-pile tritium-release experiment in the US in which LisO is being 
irradiated in a high flux fast neutron reactor is presented. (Author) 
10 refs., 6 figs. 


17578 (INIS-mf-13847, pp. 10.5-10.8) Radiolysis of the 
aqueous lithium salt bianket. Elliot, A.J. (Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.); Chenier, M.P. Canadian Nuclear Society, Toronto, ON 
(Canada). 1990. 440p. (CONF-900621—: 30. annual conference of 
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the Canadian Nuclear Association and the 11th annual conference 
of the Canadian Nuclear Society, Toronto (Canada), 3-7 Jun 1990). 
In Proceedings of the 11th Annual Conference of the Canadian 
Nuclear Society. Order Number DE94622014. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In support of the Aqueous Lithium Salt Blanket concept for a fu- 
sion reactor, the radiolysis of 4.2-4.7 mol |" lithium hydroxide 
solutions arising from the ion-recoil reaction n + ®Li — 9H + “He 
has been studied. The hydrogen, hydrogen peroxide and oxygen 
yields have been measured in degassed solutions, solutions con- 
taining up to 69 kPa overpressure of hydrogen, and solutions 
containing 1-10 x 10-% mol I-' methanol. When the methanol con- 
centration was greater than 6 x 10~% mol I-', the formation of 
oxygen was suppressed. (Author) 7 refs., 3 figs. 


17579 (INIS-mf-13847, pp. 10.9-10.13) Two-dimensional 
model of temperature distribution and stresses in the T.F. coils 
during long pulse operation on the Tokamak de Varennes. Le 
Clair, G. (Centre Canadien de Fusion Magnetique, Varennes, PQ 
(Canada)); Pacher, G.W.; Pacher, H.D.; Decoste, R. Canadian Nu- 
clear Society, Toronto, ON (Canada). 1990. 440p. (CONF-900621-: 
30. annual conference of the Canadian Nuclear Association and 
the 11th annual conference of the Canadian Nuclear Society, 
Toronto (Canada), 3-7 Jun 1990). in Proceedings of the 11th An- 
nual Conference of the Canadian Nuclear Society. Order Number 
DE94622014. Source: OSTI; NTIS (US Sales Only); INIS. 

To prepare for the different operational modes of the toroidal field 
(T.F.) power supply of the Tokamak de Varennes, we have calcu- 
lated isotherms of a T.F. coil turn using a 2-d finite element 
algorithm. The ramp-up and ramp-down phases are 2 s each 
(equivalent to 1 s at full current), combined with 10 s or 30 s of 
operation, respectively, at maximum current. The scenarios consid- 
ered include two different models for the joint region and two 
different cooling scenarios with or without a fouling factor. For the 
32 s cases, considering only the strongest cooling scenario, we 
conclude that the highest local temperature in the joint is mainly 
dependent on the joint model while the inner leg temperature is 
strongly affected by the fouling factor. Finally, for all scenarios con- 
sidered, we present the time evolution of the temperature at the 
location of the temperature sensors. (Author) 8 refs., 8 figs. 


17580 (INIS-RU-364, pp. 65-66) Inertial fusion: achieve- 
ments and outlooks (informational report). Belokon’, V.A. 
(Moskovskij Gosudarstvennyj Univ., Moscow (Russian Federation)). 
AN SSSR, Moscow (Russian Federation); Moskovskij Gosu- 
darstvennyj Univ., Moscow (Russian Federation); AN SSSR, 
Moscow (Russian Federation). Fizicheskij Inst.; Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation). 1991. 74p. (in 
Russian). (CONF-9103282-: Working seminar on fusion reactions 
in condensed matter and all-union conference on cold fusion, 
Dubna (Russian Federation), 22-26 Mar 1991). In Summaries of 
reports of working seminar "Fusion reactions in condensed matter” 
and All-union conference "Cold fusion”. Order Number 
DE94612618. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 11 refs. INERTIAL CONFINEMENT; 
LASER IMPLOSIONS; LASER TARGETS; LASER-PRODUCED 


PLASMA; LASERS; NEUTRON EMISSION; THERMONUCLEAR 
FUELS 


17581 (IPP-1/277) ASDEX upgrade results. Publications 
and conference contributions. Period 6/92 to 9/93. Max-Planck- 
Institut fuer Plasmaphysik, Garching (Germany). Oct 1993. 169p. 
(IPP-5/54). Order Number DE94761047. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The report contains the papers of IPP members contributed to 
the conferences as follows: 1. 29th EPS Conference on Controlled 
Fusion and Plasma Physics, Innsbruck, June 19-July 3, 1992; 2. 
14th International Conference on Plasma Physics and Controlled 
Nuclear Fusion Research, Wuerzburg, Sept. 30-Oct.7, 1992; 3. 
10th APS Conference on Radio Frequency Power to Plasmas, 
Boston, 1993, 4. 20th EPS Conference on Controlied Fusion and 
Plasma Physics, Lisbon, July 26-30, 1993; 4. 18th International 
Conference on Infrared and Millimeter Waves, University of Essex, 
Sept. 6-10, 1993. (HP) 
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17582 (Juel-2817) Transport of nonintrinsic impurities in- 
jected by laser blow-off method. Bakos, J.S. Forschungszentrum 
Juelich GmbH (Germany). Inst. fuer Plasmaphysik; Association 
Euratom-Forschungszentrum Juelich GmbH (Germany). Sep 1993. 
28p. Order Number DE94756197. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The transport of nonintrinsic impurities injected by laser blow-off 
method is theoretically described by solving the two-dimensional 
(radial and toroidal) time dependent equations of diffusion in the 
edge plasmas of a tokamak. Explicit expressions and evaluation 
procedures are given for the calculation of the density profile, tem- 
perature profile and the diffusion coefficients for the atoms injected 
and for the ions formed from the injected atoms from the two- 
dimensional intensity distribution of line radiation of two sorts of 
atom and ions formed from the atoms measured by a (matrix) CCD 
camera time resolved. (orig.) 


17583 (KFK-5102) MHD flow in multichannel U-bends: 
Screening experiments and theoretical analysis. Reimann, J. 
(Kernforschungszentrum Karlsruhe GmbH (Germany). Inst. fuer 
Angewandte Thermo- und Fluiddynamik (IATF)); Molokov, S.; Plat- 
nieks, |.; Platacis, E. Kernforschungszentrum Karlsruhe GmbH 
(Germany). Inst. fuer Angewandte Thermo- und Fiuiddynamik 
(IATF); Kernforschungszentrum Karlsruhe GmbH (Germany). Pro- 
jekt Kernfusion. Feb 1993. 86p. Order Number DE94759070. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In electrically coupled multichannel ducts with a U-bend geome- 
try magnetohydrodynamic effects are expected to cause strongly 
ununiform distributions of flow rates Q; and pressure drops Ap; in 
the individual channels. A multichannel U-bend geometry is part of 
the KfK self-cooled Pb-17 Li blanket design (radial-toroidal-radial 
channels). However, inserts are proposed which isolate electrically 
the radial channels. To investigate the multichannel effect (MCE), 
screening experiments were performed at LAS, Riga, with different 
flow channel geometries and channel numbers between 1 and 5 
and using InGaSn as liquid metal. These experiments were carried 
out with either Ap;~const or Qjxconst. Hartmann Numbers were 
varied between 0 and ~1600 (maximum magnetic field strength: 
4.1 T) and Interaction Parameters between 0 and 10000. For ex- 
periments with electrically conducting walls between the channels, 
the volume flow rates in the outer channels are significantly larger 
than those in the inner channels in the experiments with 
Ap; xconst. For Q;xconst., this tendency is reversed, with the high- 
est pressure drop in the middle channel and the lowest in the outer 
channels. The flow geometry with electrically separated radial 
channels, similar to the KfK-design result in a fairly even flow rate 
and pressure drop distribution. The single channels behave ap- 
proximately like electrically separated channels; no marked MCE 
occurrs. A theoretical analysis was carried out to describe the MCE 
for the multichannel U-bend with thin electrically conducting outside 
walls. This analysis is based on the Core Flow Approximation 
(CFA), valid for infinitely large Interaction Parameters and Hart- 
mann Numbers. The theory predicts correctly all tendencies 
observed for the pressure measurements. Moreover, the method is 


able to describe in detail the flow structure in the toroidal channel. 
(Abstract Truncated) 


17584 (KFK-5160) Numerical simulation of liquid-metal- 
flows in radial-toroidal-radial bends. Molokov, S.; Buehler, 
L. Kernforschungszentrum Karlsruhe GmbH (Germany). Inst. 
fuer Angewandte Thermo- und Fluiddynamik  (IATF); 
Kernforschungszentrum Karlsruhe GmbH (Germany). Projekt Kern- 
fusion. Sep 1993. 29p. Order Number DE94758734. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Magnetohydrodynamic flows in a U-bend and right-angle bend 
are considered with reference to the radial-toroidal-radial concept of 
a self-cooled liquid-metal blanket. The ducts composing bends have 
rectangular cross-section. The applied magnetic field is aligned 
with the toroidal duct and perpendicular to the radial ones. At high 
Hartmann number the flow region is divided into cores and bound- 
ary layers of different types. The magnetohydrodynamic equations 
are reduced to a system of partial differential equations governing 
wall electric potentials and the core pressure. The system is solved 
numerically by two different methods. The first method is iterative 
with iteration between wall potential and the core pressure. The 





second method is a general one for the solution of the core flow 
equations in curvilinear coordinates generated by channel geome- 
try and magnetic field orientation. Results obtained are in good 
agreement. They show, that the 3D-pressure drop of MHD flows in 
a U-bend is not a critical issue for blanket applications. (orig./HP) 


17585 (KFK-5229) Theoretical and experimental investiga- 
tions on powerful gyrotrons operating in asymmetrical high 
order modes. Gantenbein, G. Kernforschungszentrum Karl- 
sruhe GmbH (Germany). Inst. fuer Technische Physik; 
Kernforschungszentrum Karlsruhe GmbH (Germany). Projekt 
Kernfusion; Karlsruhe Univ. (T.H.) (Germany). Fakultaet fuer Elek- 
trotechnik. Sep 1993. 121p. (in German). Order Number 
DE94761109. Source: OSTI; NTIS (US Sales Only); INIS. 

The application of high power mm-waves in nuclear fusion 
makes great demands on RF generators. Presently, high power 
(«1 MW) per unit at frequencies around 140 GHz is required for 
economically reasonable and physically realizable heating and con- 
trol of the stability of fusion plasmas. Owing to their advanced 
stage of development gyrotrons are the most promising devices to 
fulfill the various requirements. In this work the numerical and ex- 
perimental optimisation of high power gyrotrons will be discussed. 
The experimental set-up and the theoretical model to describe the 
behaviour of gyrotron cavities will be presented. Experimental re- 
sults and numerical simulations will be compared for the case of a 
TE10,4 mode gyrotron. Particular attention is paid on the influence 
of non-optimal electron beam parameters and on reflections of RF 
oscillations in the cavity. Results of numerical investigations will be 
presented for cavities which are capable of generating RF powers 
around 1 MW. Some common problems and possible solutions will 
be described. (orig/HP) 


17586 (KFK-5236) A computational procedure for cou- 
pled electromagnetic-structural dynamic problems and its 
application to a fusion reactor blanket. Jordan, T. Kern- 
forschungszentrum Karlsruhe GmbH (Germany). Inst. fuer 
Reaktorsicherheit; Kernforschungszentrum Karlsruhe GmbH (Ger- 
many). Projekt Kernfusion; Karlsruhe Univ. (T.H.) (Germany). 
Fakultaet fuer Maschinenbau. Sep 1993. 174p. (In German). Order 
Number DE94758744. Source: OSTI; NTIS (US Sales Only); INIS. 

A method is presented in order to couple quasistationary electro- 
magnetics and the dynamics of structure and fluid. This method 
allows to compute forces, strains and stresses in structures sub- 
jected to transient magnetic fields. An important application was to 
determine the dynamic loading of the self-cooled liquid metal blan- 
ket during a plasma distruption. (orig/HP) 


17587 (KFK-5241) Convective-diffusive transport in lami- 
nar MHD flows. Buehler, L. Kernforschungszentrum Karlsruhe 
GmbH (Germany). Inst. fuer Angewandte Thermo- und Fluiddy- 
namik (IATF); Kernforschungszentrum Karlsruhe GmbH (Germany). 
Projekt Kernfusion. Sep 1993. 55p. Order Number DE94761108. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The two questions of main interest for the design of a fusion 
blanket are whether the heat transfer to the coolant is high enough 
that the temperature of the plasma facing wall does not exceed a 
critical value and whether the corrosion rate is below a certain limit. 
Both processes are governed by convective - diffusive transport 
mechanisms. A numerical code for the 3D-solution of these equa- 
tions in the laminar flow regime is discussed. It is assumed that tthe 
flow is fully developed when entering the heated section of a blan- 
ket element. The interaction of the strong magnetic field with the 
electrically conducting fluid is taken into account by an asymptotic 
analysis valid for fully developed MHD flows in ducts with arbitrary 
shape of cross section. Heat transfer conditions are discussed for 
circular pipes and square ducts. The influence of the main parame- 
ters on wall temperature is analyzed in detail and summarized by 
an empirical correlation. As an example for an extended use of the 
heat transfer code the full numerical solution of fully developed 
MHD flows in circular and rectangular ducts is presented. (orig.) 


17588 (KFK-5252) Experimental device for in-torus han- 
dling - EDITH intermediate report. Suppan, A.; Krieg, R.; Krumm, 
H.G.; Kuehnapfel, U.; Leinemann, K.; Reim, J.; Woll, J. Kern- 
forschungszentrum Karlsruhe GmbH (Germany). Hauptabteilung 
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Ingenieurtechnik; Kernforschungszentrum Karlsruhe GmbH (Ger- 
many). Projekt Kernfusion. Oct 1993. 181p. Order Number 
DE94758559. Source: OSTI; NTIS (US Sales Only); INIS. 

The Experimental Device for In-Torus Handling (EDITH) is based 
on articulated boom system (ABS), consisting of a support struc- 
ture, the articulated boom transporter (ABT), the end-effector 
positioning unit (EEPU) and different end-effectors (EE’s). It is the 
prototype of an in-vessel handling system for NET/ITER. In combi- 
nation with a Full Scale Mock-up, EDITH is required to 
demonstrate that maintenance of plasma facing components can 
be carried out with the anticipated reliability and in time. A further 
aim of EDITH is to allow testing of the articulated boom compo- 
nents and subassemblies. The testbed EDITH and the Full Scale 
Mock-up are described. in addition, the pertormance and results of 
the commissioning and the qualification are summarized and an 
outlook is given for future tasks. (orig/HP) 


17589 (LA-SUB-93-53) A technique for production glass 
macro-shells for ICF targets: Final report, 1 November 1986— 
31 October 1987. Day, D.E. (Missouri Univ., Rolla, MO (United 
States). Graduate Center for Materials Research); Wang, S.C.P. 
Los Alamos National Lab., NM (United States); Missouri Univ., 
Rolla, MO (United States). Graduate Center for Materials Re- 
search. 25 Nov 1987. 76p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. Order Number 
DE94009941. Source: OSTI; NTIS; GPO Dep. 

A study of bubble formation, movement and distortion in viscous 
glass is described. A glass rod containing an irregularly shaped 
hole is heated to a temperature at where the glass viscosity is low 
enough to let the hole form a spherical bubble. Spheration occurs 
as the bubble moves upward in the glass rod. At the proper time, 
the rising bubble is decelerated and brought to a stop by increas- 
ing the glass viscosity by slowly reducing the temperature. The 
entrapped bubble is then cut from the glass rod and heated again, 
if necessary, to a lower temperature, to reduce distortion of the 
bubble. Conditions distorting the bubble and ways to reduce the 
distortion have been investigated. With the present technique, bub- 
bles have been produced in Corning 7740 and Schott BK-7 
glasses with a nominal diameter of 3 and 6 mm that have a distor- 
tion of 0.3%. Glass macro shells can be formed from the bubbles 
trapped in the glass by grinding the outside surface concentric with 
the perfectly spherical inside surface. These high quality glass 
shells, with a high degree of geometrical perfection, should be ade- 
quate for inertial confinement fusion targets. 


17590 (LA-UR-—94-345) Measurement of ICF fuel ion tem- 
perature on Nova. Harris, D.B.; Chrien, R.E. Los Alamos National 
Lab., NM (United States). [1994]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-931048-11: 11. international workshop on laser interaction 
and related plasma phenomena, Monterey, CA (United States), 25- 
29 Oct 1993). Order Number DE94006150. Source: OSTI; NTIS; 
GPO Dep. 

A new diagnostic for measuring the average fuel ion temperature 
in inertial confinement fusion (ICF) targets at the time of peak burn 
has been constructed by Los Alamos and installed on the Nova 
Laser System at Lawrence Livermore National Laboratory. This 
ion-temperature diagnostic measures the time-of-flight of fusion 
neutrons and determines the thermonuclear-reaction-weighted ion 
temperature through the time-of-arrival distribution. Preliminary 
experiments have been designed and performed to test the diag- 
nostic. These tests measured the ion temperature of targets 
designed to have varying temperatures and yields. Additionally, an 
experiment has been designed to examine the cause of the in- 
crease in yield degradation (compared to clean 1-D calculations) as 
the capsule convergence is increased. Understanding the cause of 
yield degradation in high convergence implosions is necessary to 
increase the confidence of the target performance for the next gen- 
eration National Ignition Facility planned by the US ICF Program. 


17591 (NIIEFA-P-M—0890) Influence of CO2-laser technolog- 
ical parameters on multicharged ion yield. Avdeev, S.V.; Bulaev, 
S.M.; Bykovskij, Yu.A.; Oblizin, A.N.; Sil’nov, S.M.; Yatsenko, B.P. 
Nauchno-Issledovatel’skij Inst. Ehlektrofizicheskoj Apparatury, 
Leningrad (Russian Federation). 1991. 9p. (In Russian). Order 
Number DE94620146. Source: OSTI; NTIS (US Sales Only); INIS. 
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Results of experiments on studying the long duration laser pulse 
interaction with a solid body are presented. lon emission parame- 
ters in a wide range of laser pulse energies are investigated. Laser 
radiation characteristic effect on multicharge ion production is con- 
sidered. 2 refs., 9 figs. 


17592 (ORNL/TM-12495) Plasma surtace cleaning in a m- 
crowave plasma source. Tsai, C.C. (Oak Ridge National Lab., TN 
(United States)); Nelson, W.D.; Haselton, H.H.; Schechter, D.E.; 
Thompson, L.M.; Campbell, V.B.; Glover, A.L.; Googin, J.M. Oak 
Ridge National Lab., TN (United States). Mar 1994. 41p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE94009837. Source: OSTI; 
NTIS; INIS; GPO Dep. 

A microwave electron cyclotron resonance (ECR) plasma source 
has been operated to produce reactive plasmas of oxygen and its 
mixture with argon. Aluminum samples (0.95 cm by 1.9 cm) were 
coated with thin films (<20 um in thickness) of Shell Vitrea oil and 
cleaned by using such reactive plasmas. The plasma cleaning was 
done in discharge conditions of microwave power up to 1300 W, 
radio frequency power up to 200 W, biased potential up to 400 V, 
gas pressures up to 5 mtorr, and operating time up to 35 min. The 
surface texture of the postcleaned samples has been examined vi- 
sually. Mass loss of the samples after plasma cleaning was 
measured to estimate cleaning rates. Measured clean rates of low- 
pressure (0.5-mtorr) argon/oxygen plasmas were as high as 2.7 
pum/min. X-ray photoelectron spectroscopy (XPS) was used to de- 
termine cleanliness of the sample surfaces after plasma cleaning. 
The XPS study on polished samples confirmed the effectiveness of 
plasma cleaning in achieving atomic level of surface cleanliness. In 
this technical memorandum plasma properties, cleaning phenom- 
ena, and significant results are reported and discussed. 


17593 (ORNL/TM—12670) Evaluation of Torsatrons as reac- 


tors. Lyon, J.F. (Oak Ridge National Lab., TN (United States)); 
Gulec, K.; Miller, R.L.; El-Guebaly, L. Oak Ridge National Lab., TN 
(United States). Mar 1994. 37p. Sponsored by USDOE, Washing- 


ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DE94009838. Source: OSTI; NTIS; INIS; GPO Dep. 
Stellarators have significant operational advantages over toka- 
maks as ignited steady-state reactors. This scoping study, which 
uses an integrated cost-minimization code that incorporates costing 
and reactor component models self-consistently with a 1-D energy 
transport calculation, shows that a torsatron reactor could also be 
economically competitive with a tokamak reactor. The projected 
cost of electricity (COE) estimated using the Advanced Reactor In- 
novation and Evaluation Studies (ARIES) costing algorithms is 65.6 
mill/KW(e)h in constant 1992 dollars for a reference 1-GW(e) Com- 
pact Torsatron reactor case. The COE is relatively insensitive 
(<10% variation) over a wide range of assumptions, including vari- 
ations in the maximum field allowed on the coils, the coil 
elongation, the shape of the density profile, the beta limit, the con- 
finement multiplier, and the presence of a large loss region for 
alpha particles. The largest variations in the COE occur for varia- 


tions in the electrical power output demanded and the plasma-coil 
separation ratio. 


17594 (PPPL-2981) Doppler-shifted neutral beam line 
shape and beam transmission. Kamperschroer, J.H.; Grisham, 
L.R.; Kokatnur, N.; Lagin, L.J.; Newman, R.A.; O'Connor, T.E.; 
Stevenson, T.N.; von Hallie, A. Princeton Univ., NJ (United States). 
Plasma Physics Lab. Apr 1994. 35p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO2-76CH03073. 
Order Number DE94009830. Source: OSTI; NTIS; INIS; GPO Dep. 

Analysis of Doppler-shifted Balmei-a line emission from the 
TFTR neutral beam injection systems has revealed that the line 
shape is well approximated by the sum of two Gaussians, or, alter- 
natively, by a Lorentzian. For the sum of two Gaussians, the broad 
portion of the distribution contains 40% of the beam power and has 
a divergence five times that of the narrow part. Assuming a narrow 
1/e- divergence of 1.3° (based on fits to the beam shape on the 
calorimeter), the broad part has a divergence of 6.9°. The entire 
line shape is also well approximated by a Lorentzian with a half- 
maximum divergence of 0.9°. Up to now, fusion neutral beam 
modelers have assumed a single Gaussian velocity distribution, at 
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the extraction plane, in each direction perpendicular to beam prop- 
agation. This predicts a beam transmission efficiency from the ion 
source to the calorimeter of 97%. Waterflow calorimetry data, how- 
ever, yield a transmission efficiency of ~75%, a value in rough 
agreement with predictions of the Gaussian or Lorentzian models 
presented here. The broad wing of the two Gaussian distribution 
also accurately predicts the loss in the neutralizer. An average an- 
gle of incidence for beam loss at the exit of the neutralizer is 2.2°, 
rather than the 4.95° subtended by the center of the ion source. 
This average angle of incidence, which is used in computing power 
densities on collimators, is shown to be a function of beam diver- 
gence. 


17595 (PPPL-CFP-3035) Decontamination and decommis- 
sioning the Tokamak Fusion Test Reactor. Walton, G.R. 
(Princeton Univ., NJ (United States). Plasma Physics Lab.); Perry, 
E.D.; Commander, J.C.; Bush, H.; Spampinato, P.T. Princeton 
Univ., NJ (United States). Plasma Physics Lab. [1994]. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH03073. (CONF-940406-6: International symposium on 
decontamination and decommissioning, Knoxville, TN (United 
States), 27-29 Apr 1994). Order Number DE94009420. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Tokamak Fusion Test Reactor (TFTR) is scheduled to com- 
plete its end-of-life deuterium-tritium (D-T) experiments in 
September 1994. The D-T operation will result in the TFTR ma- 
chine structure becoming activated, and plasma facing and vacuum 
components will be contaminated with tritium. The resulting ma- 
chine activation levels after a two year cooldown period will allow 
hands on dismantling for external structures, but require remote 
dismantling for the vacuum vessel. The primary objective of the 
Decontamination and Decommissioning (D&D) Project is to provide 
a facility for construction of a new Department of Energy (DOE) ex- 
perimental fusion reactor by March 1998. The project schedule 
calls for a two year shutdown period when tritium decontamination 
of the vacuum vessel, neutral beam injectors and other compo- 
nents will occur. Shutdown will be followed by an 18 month period 
of D&D operations. The technical objectives of the project are to: 
safely dismantle and remove components from the test cell com- 
plex; package disassembled components in accordance with 
applicable regulations; ship packages to a DOE approved disposal 
or material recycling site; and develop expertise using remote dis- 
assembly techniques on a large scale fusion facility. This paper 
discusses the D&D objectives, the facility to be decommissioned, 
and the technical plan that will be implemented. 


17596 (UCRL-ID—-116335) Scientific applications for high- 
energy lasers. Lee, R.W. (comp.). Lawrence Livermore National 
Lab., CA (United States). 1 Mar 1994. 86p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE94009262. Source: OSTI; NTIS; GPO Dep. 

The convergence of numerous factors makes the time ripe for 
the development of a community of researchers to use the high- 
energy laser for scientific investigations. This document attempts to 
outline the steps necessary to access high-energy laser systems 
and create a realistic plan to implement usage. Since an academic/ 
scientific user community does not exist in the USA to any viable 
extent, we include information on present capabilities at the Nova 
laser. This will briefly cover laser performance and diagnostics and 
a sampling of some current experimental projects. Further, to make 
the future possibilities clearer, we will describe the proposed next- 
generation high-energy laser, named for its inertial fusion confine- 
ment (ICF) goal, the multi-megaJoule, 500-teraWatt National 
Facility, or NIF. 


17597 (UCRL-JC—114456-Rev.1) X-ray radiographic imag- 
ing of hydrodynamic phenomena in radiation driven materials 
- shock propagation, material compression and shear flow: 
Revision 1. Hammel, B.A.; Kilkenny, J.D.; Munro, D.; Remington, 
B.A.; Kornblum, H.N.; Perry, T.S.; Phillion, D.W.; Wallace, R.J. 
Lawrence Livermore National Lab., CA (United States). 1 Feb 
1994. 29p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-931132-3-Rev.1: 
Fall meeting of the Plasma Physics Division of the American Physi- 
cal Society, St. Louis, MO (United States), 1-5 Nov 1993). Order 
Number DE94009515. Source: OSTI; NTIS; INIS; GPO Dep. 





One- and two-dimensional, time resolved x-ray radiographic 
imaging at high photon energy (5-7 keV) is used to study shock 
propagation, material motion and compression, and the effects of 
shear flow in solid density samples which are driven by x-ray abla- 
tion with the Nova laser. By backlighting the samples with x-rays 
and observing the increase in sample areal density due to shock 
compression, the authors directly measure the trajectory of strong 
shocks (+40 Mbar) in flight, in solid density plastic samples. Dop- 
ing a section of the samples with high-Z material (Br) provides 
radiographic contrast, allowing the measurement of the shock in- 
duced particle motion. Instability growth due to shear flow at an 
interface is investigated by imbedding a metal wire in a cylindrical 
plastic sample and launching a shock in the axial direction. Time 
resolved radiographic measurements are made with either a slit- 
imager coupled to an x-ray streak camera or a pinhole camera 
coupled to a gated microchannel plate detector, providing ~ 10-um 
spatial and ~ 100-ps temporal resolution. 


17598 (UCRL-JC—115537-Rev.1) A review of the ablative 
stabilization of the Rayleigh-Taylor instability in regimes rele- 
vant to Inertial Confinement Region: Revision 1. Kilkenny, J.D. 
(and others); Glendinning, S.G.; Haan, S.W. Lawrence Livermore 
National Lab., CA (United States). Dec 1993. 37p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-931132—1-Rev.1: Fall meeting of the Plasma 
Physics Division of the American Physical Society, St. Louis, MO 
(United States), 1-5 Nov 1993). Order Number DE94008300. 
Source: OSTI; NTIS; INIS; GPO Dep. 

It has been recognized for many year’s that the most significant 
limitation of ICF is the Rayleigh-Taylor (R-T) instability. It limits the 
distance an ablatively driven shell can be moved to several times 
its initial thickness. Fortunately material flow through the unstable 
region at velocity vq reduces the growth rate to ./;4.,/ —Gkv, 
with 8 from 2-3. In recent years experiments using both x-ray drive 
and smoothed laser drive to accelerate foils have confirmed our 
understanding of the ablative R-T instability in planar geometry. 
The growth of small initial modulations on the foils is measured for 
growth factors up to 60 for direct drive and 80 for indirect drive. 
For x-ray drive large stabilization is evident. After some growth, the 
instability enters the non-linear phase when mode coupling and 
saturation are also seen and compare well with modeling. Normal- 
ized growth rates for direct drive are measured to be higher, but 
strategies for reduction by raising the isentrope are being investi- 
gated. For direct drive, high spatial frequencies are imprinted from 
the laser beam and amplified by the R-T instability. Modeling 
shows an understanding of this “laser imprinting.” 


17599 (UW-CPTC-93-8) Magnetic island effects, interac- 
tions in tokamaks. Callen, J.D.; Chang, Z.; Coffey, R.L.; 
Gianakon, T.A.; Hegna, C.C.; Smolyakov, A.I.; Qu, W.X.; Wang, 
J.P. Wisconsin Univ., Madison, WI (United States). Oct 1993. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-86ER53218 ; FG02-92ER54139. (CONF-9308183— 
4: Workshop on local transport studies in fusion plasmas, Varenna 
(Italy), 30 Aug - 3 sep 1993). Order Number DE94009209. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This paper explores a number of aspects of isolated and inter- 
acting magnetic islands, and their effects, in tokamak plasmas. The 
temperature fluctuations induced by an isolated magnetic island in 
a rotating tokamak plasma are shown to be surprisingly small — 
Tims < 0.1w|dTo/dr| in which w is the island width. Pressure- 
gradient-driven neoclassical MHD magnetic islands are posited as 
the cause of the isolated low m/n islands sometimes observed in 
high performance tokamak plasmas. They also form the basis for a 
recently advanced interacting-island model for the tokamak mag- 
netic “equilibrium” in which mostly non-overlapping islands, across 
which transport is rapid, are separated by “good” flux surface re- 
gions. In combination these bad, good transport regions produce 
“stair-step” temperature and pressure profiles. Finally, an 
interacting-island transport model is developed and shown to 
exhibit many of the transient transport properties observed in toka- 
mak plasmas — nonlinear response of temperature gradient to 
increased heating, pulse propagation faster than equilibrium, and 
fairly strong “profile resiliency.” 
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Refer also to citation(s) 15550, 15573, 15574, 15576, 15577 


17600 (CONF-9306320—Exc.) Synergy Conference: Indus- 
try’s role in the reform of mathematics, science and 
technology education. Triangle Coalition for Science and Technol- 
ogy Education, College Park, MD (United States). Feb 1994. 278p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-92ER75750. From Synergy conference: industry's 
role in the reform of mathematics, science, and technology educa- 
tion; Leesburg, VA (United States); 23-25 Jun 1993. Order Number 
DE94009579. Source: OSTI; NTIS; GPO Dep. 

The nation is in the midst of a unique period of educational 
change; at the cutting edge is the reform of mathematics, science, 
and technology education. With a history of trying to fix the parts, 
we now are attempting systemic reform. With a tradition of locally 
controlled school systems, we now are developing national stan- 
dards. How can industry contribute to the systemic reform of K-12 
mathematics, silence, and technology education? To help answer 
this question, the Triangle Coalition for Science and Technology 
Education and ten cosponsors hosted a Synergy Conference in 
June 1993. Industry representatives listened to presentations, held 
small-group discussions, and developed action plans and recom- 
mendations for “synergy,” where the outcome is greater than the 
sum of individual efforts. 


17601 (PNL-SA-23576) OPTIONS for systemic change in 
mathematics, science, and technology education: Scientist/ 
teacher partnerships. Glantz, C.S. (Pacific Northwest Lab., Rich- 
land, WA (United States)); Fayette, L. Pacific Northwest Lab.., 
Richland, WA (United States). Jan 1994. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. (CONF-940115-30: 74. American Meteorological 
Society annual meeting, Nashville, TN (United States), 23-28 Jan 
1994). Order Number DE94007472. Source: OSTI; NTIS; GPO 
Dep. 

Options is a US Department of Energy/Pacific Northwest Labora- 
tory (DOE/PNL) project whose goal is to assist Washington and 
Oregon middie schools having high percentages of students histori- 
cally underrepresented in mathematics, science, and technology. 
The goal is to ensure that all students receive high-quality mathe- 
matics, science, and technology education throughout their middle 
school years. Teams of scientists work with teams of teachers from 
participating OPTIONS schools to initiate significant change in the 
manner in which science, mathematics, and technology are taught. 
As part of this effort, PNL scientists team up with teachers to de- 
velop curricula. 
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Refer also to citation(s) 14575, 14576, 14718, 14734, 14736, 
15601, 15602, 15660, 17212 


17602 (BfS—6/93) Scientific publications, conference pa- 
pers and lectures prepared in 1992 by members of the 
Bundesamt fuer Strahlenschutz (BfS). Bundesamt fuer Strahlen- 
schutz, Salzgitter (Germany). Presse- und Oeffentlichkeitsarbett. 
Sep 1993. 28p. (in German). Order Number DE94761083. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This bibliographic report lists the scientific publications and 
reports prepared by members of the BfS in 1991, including confer- 
ence papers and lectures. (orig.) 


17603 (DOE/IG—0341) Inspection of the administration of 
integrated contractors procurements from affiliated compa- 
nies. USDOE Office of inspector General, Washington, DC (United 
States). Office of Inspections. 25 Feb 1994. 19p. Sponsored by 
USDOE, Washington, DC (United States). Source: OST] (Free of 
Charge). 

Report to The Secretary. 

The purpose of this inspection was to determine whether pro- 
curements by Westinghouse Savannah River Company and 
Bechtel Savannah River Inc. from their parent companies or other 
affiliated divisions were being effectively administered. Many of 
Bechtel’s procurements have been improperly burdened with 
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indirect costs not permitted under the subcontract terms with West- 
inghouse, resulting in overcharges to DOE. It is recommended that 
the manager of Savannah River Operations office review the pro- 
curements to recover unallowable indirect costs, and strength 
administrative controls over this area. The DOE contract with West- 
inghouse and the subcontract with Bechtel have been found to 
contain conflicting contractual provisions regarding required compe- 
tition. Recommendations are given. 


17604 (DOE/IG—0342) Review of audit cognizance over 
cost-reimbursement contracts. USDOE Office of Inspector Gen- 
eral, Washington, DC (United States). Capital Regional Audit 
Office. 25 Feb 1994. 26p. Sponsored by USDOE, Washington, DC 
(United States). Source: OSTI (Free of Charge). 

Report to The Secretary. 

(The purpose of the audit was to determine whether DOE met its 
Cognizant Federal Agency responsibilities). The use of cost- 
reimbursement contracts requires to Government to provide 
assurance that costs claimed by contractors are reasonable and al- 
lowable. As of October 1992, there were 280 DOE contractors with 
724 cost-reimbursement contracts valued at $17.4 billion; 16 con- 
tracting offices are responsible for administering these offices. It 
was found that DOE's contracting officials did not effectively 
perform their Cognizant Federal Agency responsibilities. Recom- 
mendations are given. 


17605 (DOE/IG-0343) Report on the inspection of the man- 
agement of excess personal property at Sandia National 
Laboratory, Albuquerque, New Mexico. USDOE Office of Inspec- 
tor General, Washington, DC (United States). Office of Inspections. 
1 Mar 1994. 51p. Sponsored by USDOE, Washington, DC (United 
States). Source: OSTI (Free of Charge). 

Report to The Secretary. 

The inspection (in response to a hot-line allegation) revealed that 
immediate management attention is needed to properly control, 
store, and dispose of excess personal property at Sandia. Sandia's 
property management system had not been approved by DOE as 
required by departmental policies and procedures. Some valuable 
items of Government personal property, including personal comput- 
ers and wooden tables, were stored outside. Sandia’s property 
reapplication process allowed used property in good condition to 
be classified and processed as “salvage,” preventing this property 
from going through the DOE and GSA's excess property screening 
process. Sandia had commingled property that had not been radio- 
logically screened with screened property, creating the potential for 
cross surface contamination. Some deficiencies identified in the 
1987 Property Reutilization and Disposal Review has not been 
complied with or requires further management attention. Lack of 
adequate internal controls resulted in Government property being 
auctioned off as salvage. In order to prevent future excess property 
disposal problems, DOE should consider studying the potential 
impact of organizational changes, downsizing, and initiatives on ex- 
cess property management. Recommendations are given. 


17606 (DOE/IG-0344) Summary report on the Department 
of Energy's management of personal property. USDOE Office 
of Inspector General, Washington, DC (United States). Office of 
Audits. 1 Mar 1994. 15p. Sponsored by USDOE, Washington, DC 
(United States). Source: OSTI (Free of Charge). 

Report to The Secretary. 

Now is the time for DOE to consider the steps it should take to 
further enhance property management activities. Through improved 
controls and management emphasis, DOE can reduce the risk of 
loss or misuse of $12.6 billion of personal property, much of which 
is in the possession of contractors. The continuing issues identified 
in this report suggest that DOE could do more to ensure that its 
contractors follow sound business practices in managing Govern- 
ment personal property. The issues include: contractor property 
management systems not reviewed and approved in timely manner; 
property inventory records not sufficient; and contractors not prop- 
erly identifying, storing, and disposing of excess personal property. 


17607 (DOE-TSL—1-94) Department of Energy standards 
index. USDOE, Washington, DC (United States). Mar 1994. 107p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94008746. Source: OSTI; NTIS; GPO Dep. 
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This list provides listings of current and inactive DOE technical 
standards, non-Government standards adopted by DOE, other 
Government documents in which DOE has a recorded interest, 
DOE site standards, and canceled DOE technical standards. 


17608 (DOE-TSL-4-94) Directory of DOE and contractor 
personnel involved in non-government standards activities. 
USDOE, Washington, DC (United States). Apr 1994. 135p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE94008747. Source: OSTI; NTIS; GPO Dep. 

OMB Circular A-119 requires DOE and other Federal agencies 
to give periodic reports on the level of agency participation in non- 
Government standards activities. (Adoption of non-Government 
standards eliminates the cost of developing DOE standards.) This 
list is intended to assist DOE management and other personnel in- 
volved in the DOE Technical Standards program by identifying 
those participating individuals. It lists DOE employees and contrac- 
tors who have submitted DOE form F 1300.2, Record of 
Non-Government Standards Activity. Appendices sort the informa- 
tion by parent employer, Non-Government standards activity, and 
proper names of the non-Government standards organizations and 
committees. 


17609 (FZR-93-25) Institute for Safety Research. Annual 
report 1992. Weiss, F.P. (ed.); Boehmert, J. (ed.). 
Forschungszentrum Rossendorf e.V. (FZR) (Germany). Inst. fuer 
Sicherheitsforschung. Nov 1993. 96p. Order Number DE94760724. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The Institute is concerned with evaluating the design based 
safety and increasing the operational safety of technical systems 
which include serious sources of danger. It is further occupied with 
methods of mitigating the effects of incidents and accidents. For all 
these goals the institute does research work in the following fields: 
modelling and simulation of thermofluid dynamics and neutron ki- 
netics in cases of accidents; two-phase measuring techniques; 
safety-related analyses and characterizing of mechanical be- 
haviours of material; measurements and calculations of radiation 
fields; process and plant diagnostics; development and application 
of methods of decision analysis. This annual report gives a survey 
of projects and scientific contributions (e.g. Single rod burst tests 
with ZrNb1 cladding), lists publications, institute seminars and 
workshops, names the personal staff and describes the organiza- 
tional structure. (orig./HP) 


17610 (IAEA-TECDOC-525(rev.1)) Guidebook on training to 
establish and maintain the qualification and competence of 
nuclear power plant operations personnel. International Atomic 
Energy Agency, Vienna (Austria). Mar 1994. 173p. Order Number 
DE94622714. Source: OSTI; NTIS (US Sales Only); INIS. 

Since the IAEA published its Guidebook on the Qualification of 
Nuclear Power Plant Operations Personnel in 1984 (Technical Re- 
ports Series 242) there have been important developments in the 
approach to training adopted by many operating organizations in 
different countries. It is now accepted that developing training pro- 
grammes based solely on experience is inappropriate for the 
nuclear power industry, and that a systematic approach to training 
is necessary. It has been recognized that inadequate knowledge 
and skills may lead to human errors, and it is therefore necessary 
to review and improve the development and implementation of ini- 
tial and continuing training programmes. The present Guidebook 
proposes an approach which is comprehensive and systematic in 
its methodology and also cost effective in its implementation. This 
Guidebook is mainly intended for management and training staff of 
nuclear power plant operating organizations. Relevant examples of 
current training practices are presented in the Appendices, which 
constitute an integral part of the Guidebook. Ref, figs and tabs. 


17611 (INIS-GB-616) Second response to the recommen- 
dations by the Monopolies and Mergers Commission in their 
report "United Kingdom Atomic Energy Authority: a Report on 
the Service Provided by the Authority”. AEA Technology, Har- 
well (United Kingdom). Jun 1993. 16p. Order Number 
DE94623844. Source: OSTI; NTIS (US Sales Only); INIS. 

The Monopolies and Mergers Commission made a series of rec- 
ommerdation about the way AEA Technology should operate. 





These recommendations are made about the structure and organi- 
sation of AEA, its corporate policy, the financial aspects, 
management, use of assets, industrial relations, pay and employ- 
ment policies, the efficient use of manpower, investment, pricing, 
marketing, project management, safety and the quality of goods 
and services. The response of AEA to each recommendation is 
given in parallel with the recommendation. Many have already 
been implemented or are in the process of implementation. (UK). 


17612 (INIS-mf-13843) Annual report 1992 - Austrian 
Research Centre Seibersdorf. Hillebrand, G. (ed.). Oesterreichis- 
ches Forschungszentrum Seibersdorf GmbH (Austria). 17 Feb 
1994. 36p. (in German). Order Number DE94619886. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This is a non-technical progress report (in German) of the activi- 
ties of the Research Centre Seibersdorf in the fields of energy and 
safety, materials research, isotope and radiation techniques, envi- 
ronment protection, health and food and industrial consulting. 
Within other non nuclear related highlights the newly built radio- 
pharmaceutical laboratory is described, which will guarantee the 
reliable supply of products and develop new diagnostic and thera- 
peutic preparations. A newly developed whcle-body counter for 
measuring internal radiation is in use in the Vienna General Hospi- 
tal to obtain better information of the patient's metabolism and can 
thus assess the efficiency of pharmaceuticals. The research in the 
field of toxicology and carcinogenicity was intensified. Geological 
dating was performed for the ‘Continental Deep-Drilling Pro- 
gramme’ on behalf of the Max Planck Institute. Environmental data 
acquisition was mainly conducted in the field of ozone, water qual- 
ity, air pollution and electro-smog (quittner, rieger). 


17613 (INIS-mf—13848) Conference summaries. Canadian 
Nuclear Association, Toronto, ON (Canada); Canadian Nuclear So- 
ciety, Toronto, ON (Canada). 1988. 3638p. (CONF-880662-: 28. 
annual conference of the Canadian Nuclear Association and the 9. 
annual conference of the Canadian Nuclear Society, Winnipeg 
(Canada), 12-15 Jun 1988). Order Number DE94621522. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This volume contains conference summaries of the 28. annual 
conference of the Canadian Nuclear Association, and the 9. annual 
conference of the Canadian Nuclear Society. Topics of discussion 
include: power reactors; fuel cycles; nuclear power and public un- 
derstanding; future trends; applications of nuclear technology; 
CANDU reactors; operational enhancements; design of small reac- 
tors; accident behaviour in fuel channels; fuel storage and waste 
management; reactor commissioning/decommissioning; nuclear 
safety experiments and modelling; the next generation reactors; 
advances in nuclear engineering education in Canada; safety of 
small reactors; current position and improvements of fuel channels; 
current issues in nuclear safety; and radiation applications - medi- 
cal and industrial. 


17614 (INP-1531) Annual report 1990. Institute of Nuclear 
Physics, Cracow (Poland). 1991. 42p. (in Polish). Order Number 
DE94621523. Source: OSTI; NTIS (US Sales Only); INIS. 

Report contains short descriptions of the studies done in 1990 
by the staff of Theoretical Physics Department of the Institute of 
Nuclear Physics in Cracow. Basic information about conferences’ 
and seminars’ participation as well as lectures and published pa- 
pers is presented. The lists of staff and visitors are given. (A.S.). 


17615 (KURRI-TR-381) Summary reports of activities un- 
der visiting research program (1993). Kyoto Univ., Kumatori, 
Osaka (Japan). Research Reactor Inst. Oct 1993. 64p. (In Japan- 
ese). Order Number DE94753222. Source: OSTI; NTIS; INIS. 

The summary reports of activities under visiting research pro- 
gram in the Research Reactor Institute, Kyoto University, in fiscal 
year 1992 are included. In this report, 104 summaries of 
researches using the Kyoto University Reactor (KUR) and 9 sum- 
maries of the researches using the Kyoto University Critical 
Assembly (KUCA) are collected. (J.P.N.). 


17616 


(NEI-DK-1436) Follow-up research at CERN: Report 
from the Accelerator Committee, 1991-93. Forsknings- og 
Teknologiministeriet, Copenhagen (Denmark). 1993. 88p. (in Dan- 
ish). Order Number DE94621524. Source: OSTI; NTIS; INIS. 
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At The European Center for High Energy Physics (Conseil Eu- 
ropeen de Recherche Nucleaire - CERN) basic research is carried 
out based on some of the world’s largest particle accelerators, 
especially the Large Electron Positron collider (LEP). Danish mem- 
bership of CERN gives Danish physicists access to these 
machines and the Accelerator Committee offers advice on their uti- 
lization and related financing. Danish research carried out at CERN 
is described, based on contributions from individual research 
groups. The functions, administration and budgets of the Accelera- 
tor Committee are explained in addition to other forms of 
administration connected with CERN, such as the Danish CERN 
Delegation, and an evaluation of Danish experimentation within 
physics is presented. Information is given on individual Danish 
members of the CERN groups of scientists and a list of the publi- 
cations of international research groups which include Danish 
subjects, covering the years 1991-93, is presented. The publication 
is related to the delegation of grants for research projects carried 
out by Danish physicists. (AB). 


17617 (NEI-SE—-148) Activity report. July 1992 - June 1993. 
Linkoeping Univ. (Sweden). Dept. of Physics and Measurement 
Technology. Sep 1993. 177p. Order Number DE94621525. Source: 
OSTI; NTIS; INIS. 

The Department of Physics and Measurement Technology, Biol- 
ogy and Chemistry (IFM) presents its 23nd consecutive annual 
progress report. It contains a brief description of activities in re- 
search and education within the department. The report is intended 
as an information for colleagues and institutions. The present re- 
port contains activities for the academic year July 1992 to June 
1993. According to the present plans the erection of the new build- 
ing will start in the beginning of 1994 and the construction time will 
be less than two years. The picture on the cover is taken from an 
ongoing research project at IFM. It shows a polymer light-emitting 
diode. A red polymer is sandwiched between a transparent con- 
ducting glass electrode and two narrow Aluminium electrodes. 
When a voltage of approximately 10 V is applied between the con- 
ducting glass electrode and one of the two Aluminium electrodes 
yellow-orange light is emitted from the polymer. Studies of these 
diodes are part of the activities in Applied Physics. 


17618 (NUREG—0540-Vol.15-No.12) Title list of documents 
made publicly available, December 1-31, 1993, Volume 15, No. 
12. Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Freedom of Information and Publications Services. 
Feb 1994. 367p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). Source: OSTI; NTIS; INIS; GPO. 

The Title List of Documents Made Publicly Available is a monthly 
publication. It contains descriptions of the information received and 
generated by the U.S. Nuclear Regulatory Commission (NRC). 
This information includes (1) docketed material associated with 
civilian nuclear power plants and other uses of radioactive materi- 
als and (2) nondocketed material received and generated by NRC 
pertinent to its role as a regulatory agency. As used here, dock- 
eted does not refer to Court dockets; it refers to the system by 
which NRC maintains its regulatory records. This series of docu- 
ments is indexed by a Personal Author Index, a Corporate Source 
Index, and a Report Number Index. 


17619 (SAND-93-2116C) Providing quality customer ser- 
vices in a research and development project management 
organization. Yarnall, C.A.; Page, L.P. Sandia National Labs., Al- 
buquerque, NM (United States). [1993]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-940646-1: Society of Women Engineers national conven- 
tion and student conference, Pittsburgh, PA (United States), 22-24 
Jun 1994). Order Number DE94010082. Source: OSTI; NTIS; 
GPO Dep. 

Sandia National Laboratories (SNL) is one of the US Department 
of Energy's (DOE) largest multiprogram laboratories and is man- 
aged by Martin Marietta Corporation. The Defense Programs 
Division is a 700-person organization that manages weapons- 
related R&D projects. A Management Services (MS) organization 
was established for the division in April 1992. This organization's 
primary functions are to serve as the Vice President's Deputy for 
Operations and to assist managers and staff with services such as 
corporate-required training, environmental safety and health 
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(ES&H) functions, space planning, and to challenge administrative 
barriers and non-programmatic requirements. MS relies totally on 
customer funding. The customers’ bottom line for measuring MS 
performance is the number of hours saved. Quarterly customer sat- 
isfaction surveys are conducted. Customers rate the quality of 
services provided, review the hours saved, and identify services 
that can be improved. This paper discusses a total quality manage- 
ment approach for managing customer relationships and shares 
lessons learned. 


9902 Mathematics and Computers 


Refer also to citation(s) 14442, 14455, 14476, 14495, 14518, 
14603, 14727, 14764, 14777, 14819, 14830, 14844, 14912, 15005, 
15008, 15053, 15096, 15097, 15110, 15129, 15130, 15132, 15134, 
15135, 15137, 15138, 15139, 15141, 15167, 15200, 15238, 15264, 
15291, 15292, 15310, 15376, 15377, 15477, 15489, 15495, 15499, 
15582, 15583, 15591, 15603, 15698, 15816, 16031, 16055, 16114, 
16115, 16118, 16130, 16131, 16143, 16161, 16164, 16165, 16170, 
16172, 16178, 16283, 16297, 16315, 16316, 16321, 16380, 16410, 
16458, 16459, 16468, 16471, 16477, 16478, 16491, 16493, 16495, 
16506, 16508, 16509, 16517, 16540, 16573, 16583, 16592, 16595, 
16596, 16601, 16604, 16622, 16624, 16625, 16662, 16680, 16698, 
16701, 16709, 16727, 16764, 16824, 16847, 16853, 16868, 16869, 
16870, 16906, 16950, 16951, 16952, 17142, 17185, 17293, 17334, 
17336, 17339, 17341, 17342, 17344, 17401, 17549, 17725, 17726 


17620 (AEA-D and R-0106) ASSIST - a package of Fortran 
routines for handling input under specified syntax rules and 
for management of data structures. Sinclair, J.E. AEA Decom- 
missioning and Waste Management, Harwell (United Kingdom). 
Feb 1991. 77p. Order Number DE94619881. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The ASSIST package (A Structured Storage and Input Syntax 
Tool) provides for Fortran programs a means for handling data 
structures more general than those provided by the Fortran 
language, and for obtaining input to the program from a file or ter- 
minal according to specified syntax rules. The syntax-controlled 
input can be interactive, with automatic generation of prompts, and 
dialogue to correct any input errors. The range of syntax rules pos- 
sible is sufficient to handle lists of numbers and character strings, 
keywords, commands with optional clauses, and many kinds of 
variable-format constructions, such as algebraic expressions. AS- 
SIST was developed for use in two large programs for the analysis 
of safety of radioactive waste disposal facilities, but it should prove 
useful for a wide variety of applications. (author). 


17621 (ANL/DIS—1) Peer review of the trusted software 
methodology. Chisholm, G.H. (Argonne National Lab., IL (United 
States)); Gannon, J.D.; Kemmerer, R.A.; McHugh, J. Argonne Na- 
tional Lab., IL (United States). Feb 1994. 23p. Sponsored by 
Department of Defense, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE94009241. Source: 
OSTI; NTIS; GPO Dep. 

The review and analysis of the Trusted Software Methodology 
(TSM) by a panel of experts in various areas of computer science, 
computer security, and engineering are reported. The approach to 
the conduct of the review is described, and a brief introduction to 
the TSM is provided. The findings from the review fall into three 
categories: achievements, desirable additions, and changes. In 
addition, several recommendations are made with respect to appli- 
cation of the TSM within the purview of the Ballistic Missile 
Defense Organization. 


17622 (ANL/MCS/CP-81642) Communication library for 
run-time visualization of distributed, asynchronous data. 
Rowlan, J. (Argonne National Lab., IL (United States)); Wightman, 
B.T. Argonne National Lab., IL (United States). [1994]. 12p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-9405100-1: Scalable high performance 
computing conference, Knoxville, TN (United States), 23 May 
1994). Order Number DE94009675. Source: OSTI; NTIS; GPO 
Dep. 

In this paper we present a method for collecting and visualizing 
data generated by a parallel computational simulation during run 
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time. Data distributed across multiple processes is sent across par- 
allel communication lines to a remote workstation, which sorts and 
queues the data for visualization. We have implemented our 
method in a set of tools called PORTAL (for Parallel aRchitecture 
data-TrAnsfer Library). The tools comprise generic routines for 
sending data from a parallel program (callable from either C or 
FORTRAN), a semi-parallel communication scheme currently built 
upon Unix Sockets, and a real-time connection to the scientific vi- 
sualization program AVS. Our method is most valuable when used 
to examine large datasets that can be efficiently generated and do 
not need to be stored on disk. The PORTAL source libraries, de- 
tailed documentation, and a working example can be obtained by 
anonymous ftp from info.mcs.anl.gov from the file portal.tar.Z from 
the directory pub/portal. 


17623 (ANL/MCS/PP-—71693) The normal integral. Cody, 
W.J. Argonne National Lab., IL (United States). 26 Sep 1990. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE94009732. Source: 
OSTI; NTIS; GPO Dep. 

ANORNM is a reliable, portable Fortran function program, written in 
the style of the SPECFUN package for computing the normal prob- 
ability distribution to full machine precision on most contemporary 
computers. The main computation evaluates near-minimax approxi- 
mations that are theoretically accurate to at least 18 significant 
decimal digitals. Special care has been taken in implementation to 
minimize error contamination in the crucial computations of the ex- 
ponential and to provide full accuracy in the computation with large 
negative arguments. ANORM returns 0.0 for arguments smaller 
than the machine-dependent constant XLOW and returns 1.0 for 
arguments greater than the machine-dependent constant XUPPR. 


17624 (CONF-940563—2) Dynamic subtrees: A new data 
structure for manipulating trees. Xu, Y. Oak Ridge National 
Lab., TN (United States). [1994]. 9p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. From 
Symposium on theory of computing; Montreal (Canada); 23-25 May 
1994. Order Number DE94009168. Source: OSTI; NTIS; GPO Dep. 

This paper presents a new data structure, called dynamic sub- 
trees, which manipulates an undirected forest. The data structure 
supports three main operations cut, link and comp. A cut operation 
splits a tree into two by cutting an edge of the tree; a link operation 
joins two trees by linking two arbitrarily specified vertices of the 
trees; a comp operation computes a function f(S) = f(v1) © f(v2) © 
-++, for all vertices v; of S, where S is either tree of T — e, with T 
being the tree under consideration and e an arbitrarily given edge 
of T, f(v) € F, a finite set, and © is a closed commutative and as- 
sociative binary operation over F. Assuming, s; is the time for 
implementing a © operation, each of the cut, link and comp opera- 
tions can be implemented in 0 ((s; + log n) log n) time, after a 
preprocessing in O(sn) time, where n is the number of vertices of 
the forest under consideration. 


17625 (CONF-9405115—-1) Analyzing PICL trace data with 
MEDEA. Merlo, A.P. (Pavia Univ., (Italy). Dipt. Informatica e Sis- 
temistica); Worley, P.H. Oak Ridge National Lab., TN (United 
States). [1994]. 24p. Sponsored by USDOE, Washington, DC 
(United States);Consiglio Nazionale delle Ricerche, Rome 
(Italy);Ministero dell’Universita’ e della Ricerca Scientifica e 
Tecnologica (Italy). DOE Contract AC05-840R21400. From 7. inter- 
national conference on modeling techniques and tools for computer 
performance evaluation; Vienna (Austria); 4-6 May 1994. Order 
Number DE94009173. Source: OSTI; NTIS; GPO Dep. 

Execution traces and performance statistics can be collected for 
parallel applications on a variety of multiprocessor platforms by us- 
ing the Portable instrumented Communication Library (PICL). The 
static and dynamic performance characteristics of performance 
characteristics of performance data can be analyzed easily and 
effectively with the facilities provided within the MEasurements De- 
scription Evaluation and Analysis tool (MEDEA). A case study is 
then outlined that uses PICL and MEDEA to characterize the per- 
formance of a parallel benchmark code executed on different 
hardware platforms and using different parallel algorithms and 
communication protocols. 





17626 (CONF-940667-1) Average waiting time profiles of 
uniform DQDB model. Rao, N.S.V. (Oak Ridge National Lab., TN 
(United States)); Maly, K.; Olariu, S.; Dharanikota, S.; Zhang, L.; 
Game, D. Oak Ridge National Lab., TN (United States). 7 Sep 
1993. 36p. Sponsored by USDOE, Washington, DC (United 
States);National Aeronautics and Space Administration, Washing- 
ton, DC (United States);Virginia Center for innovative Technology, 
Herndon, VA (United States). DOE Contract AC05-840R21400. 
Grant 596046; Grant 187263; Grant 596045. From IEEE INFO- 
COM ‘94: annual joint conference of the Institute of Electrical and 
Electronic Engineers (IEEE) Computer and Communications Soci- 
eties; Toronto (Canada); 12-16 Jun 1994. Order Number 
DE94001132. Source: OSTI; NTIS; GPO Dep. 

The Distributed Queue Dual Bus (DQDB) system consists of a 
linear arrangement of N nodes that communicate with each other 
using two contra-flowing buses; the nodes use an extremely simple 
protocol to send messages on these buses. This simple, but ele- 
gant, system has been found to be very challenging to analyze. 
We consider a simple and uniform abstraction of this model to 
highlight the fairness issues in terms of average waiting time. We 
introduce a new approximation method to analyze the performance 
of DQDB system in terms of the average waiting time of a node 
expressed as a function of its position. Our approach abstracts the 
intimate relationship between the load of the system and its fair- 
ness characteristics, and explains all basic behavior profiles of 
DQDB observed in previous simulation. For the uniform DQDB with 
equal distance between adjacent nodes, we show that the system 
operates under three basic behavior profiles and a finite number of 
their combinations that depend on the load of the network. Conse- 
quently, the system is not fair at any load in terms of the average 
waiting times. In the vicinity of a critical load of 1 — 4/N, the uni- 
form network runs into a state akin to chaos, where its behavior 
fluctuates from one extreme to the other with a load variation of 2/ 
N. Our analysis is supported by simulation results. We also show 
that the main theme of the analysis carries over to the general 
(non-uniform) DQDB; by suitably choosing the inter-node dis- 
tances, the DQDB can be made fair around some loads, but such 
system will become unfair as the load changes. 


17627 (CONF-940699-2) On stochastic approximation al- 
gorithms for classes of PAC learning problems. Rao, N.S.V.; 
Uppuluri, V.R.R.; Oblow, E.M. Oak Ridge National Lab., TN 
(United States). [1994]. 6p. Sponsored by USDOE, Washington, 
DC (United States);National Science Foundation, Washington, DC 
(United States). DOE Contract AC05-840R21400. Grant IRI- 
9108610. From Institute of Electrical and Electronics Engineers 
world congress on computational intelligence; Lake Buena Vista, 
FL (United States); 28 Jun - 2 jul 1994. Order Number 
DE94007417. Source: OSTI; NTIS; GPO Dep. 

The classical stochastic approximation methods are shown to 
yield algorithms to solve several formulations of the PAC learning 
problem defined on the domain [o,1]°. Under some assumptions on 
different ability of the probability measure functions, simple algo- 
rithms to solve some PAC learning problems are proposed based 
on networks of non-polynomial units (e.g. artificial neural networks). 
Conditions on the sizes of these samples required to ensure the 
error bounds are derived using martingale inequalities. 


17628 (DOE/ER/25116-T2) Solving linear programs under 
uncertainty, using decomposition, importance sampling and 
parallel processors: Progress report. Dantzig, G.B.; Glynn, P.; 
Infanger, G. Stanford Univ., CA (United States). Dept. of Opera- 
tions Research. 1 Mar 1994. 2p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG03-92ER251 16. 
Order Number DE94009898. Source: OSTI; NTIS; GPO Dep. 

Planning under uncertainty is a fundamental problem of decision 
science where solution could advance man’s ability to plan, sched- 
ule, design, and control complex situations. Goal is to develop 
efficient methods for solving an important class of planning prob- 
lems, namely linear programs whose parameters (coefficients, right 
hand sides) are not known with certainty. The research concen- 
trated on theoretical tasks of decomposition and importance 
sampling techniques, implementation, and software development 
issues and on applications. Research is continuing on use of paral- 
lel processors for solving stochastic programs. 
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17629 (DOE/ER/25117-T2) New approaches to linear and 
nonlinear programming: Progress report, April 15, 1993— 
February 28, 1994. Murray, W. (Stanford Univ., CA (United 
States). Dept. of Operations Research); Saunders, M.A.; Gill, P.E. 
Stanford Univ., CA (United States). Dept. of Operations Research. 
Mar 1994. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG03-92ER25117. Order Number 
DE94009897. Source: OSTI; NTIS; GPO Dep. 

The project involves study of theoretical properties and computa- 
tional performance of algorithms that solve linear and nonlinear 
programs, with emphasis on solving large problems, which is im- 
portant in the energy area. For example, the safe and efficient 
distribution of electricity and identification of the state of an electri- 
cal network are large-scale nonlinearly constrained optimization 
problems. Other application areas involved include optimal trajec- 
tory calculations and optimal structural design. 


17630 (DOE/FTR-94003546) Travel to Russia to meet with 
scientific institutes on risk computation software: Foreign trip 
report, October 2-11, 1993. Whelan, G. Pacific Northwest Lab., 
Richland, WA (United States). 11 Nov 1993. 22p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE94003546. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The purpose of the trip was technical exchange with two Rus- 
sian scientific institutes that had requested information on risk 
computation software developed by Pacific Northwest Laboratory 
for the US Department of Energy. The travelers met with represen- 
tatives of the Russian Ministry of Atomic Energy (MAE) and the 
Russian Academy of Sciences/Nuciear Safety Institute (RAS/NSI), 
who were interested in potential application of the Multimedia Envi- 
ronmental Pollutant Assessment System (NEPAS) for evaluation of 
environmental and human health impacts from hazardous and ra- 
dioactive wastes in Russia. 


17631 (ESTSC—00021 91600000) TOUGH2: Unsaturated 
Groundwater and Heat Transport Model. Pruess, K. (Lawrence 
Berkeley National Lab., CA (United States)). Lawrence Berkeley 
Lab., CA (United States). 1 May 1991. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
(NESC—1098). Source: ESTSC. 

Description: IBM RS 6000; Operating System-independent (Re- 
FORTRAN 77; 1 3.5 Diskette. 

TOUGHZ2 is a new and improved version of TOUGH. TOUGH2 
offers added capabilities and user features, including the flexibility 
to handle different fluid mixtures (water, water with tracer; water, 
CO2; water, air; water, air, with vapor pressure lowering and water, 
hydrogen), facilities for processing of geometric data (computa- 
tional grids), and an internal version control system to ensure 
referenceability of code applications. TOUGH2 is a _ mult- 
dimensional numerical model for simulating the coupled transport 
of water, vapor, air, and heat in porous and fractured media. The 
program provides options for specifying injection or withdrawal of 
heat and fluids. Although primarily designed for studies of high- 
level nuclear waste isolation in partially saturated geological media, 
it should also be useful for a wider range of problems in heat and 
moisture transfer, and in the drying of porous materials. For exam- 
ple, geothermal reservoir simulation problems can be handled 
simply by setting the air mass function equal to zero on input. The 
TOUGH2 simulator was developed for problems involving strongly 
heat-driven flow. To describe these phenomena a multi-phase ap- 
proach to fluid and heat flow is used, which fully accounts for the 
movement of gaseous and liquid phases, their transport of latent 
and sensible heat, and phase transitions between liquid and vapor. 
TOUGH2 takes account of fluid flow in both liquid and gaseous 
phases occurring under pressure, viscous, and gravity forces 
according to Darcy's law. Interference between the phases is rep- 
resented by means of relative permeability functions. The code 
handles binary, but not Knudsen, diffusion in the gas phase and 
capillary and phase adsorption effects for the liquid phase. Heat 
transport occurs by means of conduction with thermal conductivity 
dependent on water saturation, convection, and binary diffusion, 
which includes both sensible and latent heat. 


17632 (ESTSC—000576MNFRMOO) GRIDMAKER: Grid Gen- 
erator for Two, Three-dimensional Finite Element Subsurface 
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Flow Models. Tsay, T.K. (Syracuse University, NY (United 
States)); Yeh, G.T.; Wilson, G.V.; Toran, L.E. Oak Ridge National 
Lab., TN (United States). 2 Jun 1990. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Source: ESTSC. 

Description: MAINFRAMES; VAX/VMS; FORTRAN 77; 1 5.25 
Diskette. Mouse option is currently available. Slight mapping errors 
are present. Input grid boundaries slightly off from output and 
boundaries. Program uses a multiple implied do list in some of its 
output statements. Depending on the compiler used, these three 
statements may have to be changed to work. The logic is straight- 
forward, the only potential problem is with the single line statement 
format. 

GRIDMAKER serves as a preprocessor for finite element models 
in solving two- and three-dimensional subsurface flow and pollutant 
transport problems. It is designed to generate three-point triangular 
or four-point quadrilateral elernents for two-dimensional domains 
and eight-point hexahedron elements for three-dimensional do- 
mains. A two-dimensional domain of an aquifer with a variable 
depth layer is treated as a special case for depth-integrated two- 
dimensional, finite element subsurface flow models. The program 
accommodates the need for aquifers with heterogeneous systems 
by identifying the type of material in each element. 


17633 (ESTSC—0005911036000) LUGS: Stress for Integral 
Attachments to Pipe. Dodge, W.G. (Oak Ridge National Lab., TN 
(United States)). Oak Ridge National Lab., TN (United States). 1 
Mar 1978. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC05-840R21400. (NESC-648). Source: ESTSC. 

Description: IBM360; OS/360; FORTRAN IV; 1 Mag Tape. 

LUGS calculates stresses, stress indices, and flexibility factors 
for a rectangular attachment on a cylindrical shell. 


17634 (ESTSC—000628AL00000) OPTO-22 DRIVER: OPTO- 
22 Driver for LabView. Johnson, G.W. (Lawrence Livermore 
National Lab., CA (United States)). Lawrence Livermore National 
Lab., CA (United States). 28 Jan 1991. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Source: ESTSC. 

Description: APPLE MACINTOSH; MACINTOSH; LABVIEW; 1 
3.5 Diskette. This is a low-level driver package only, and as such 
requires the writing of a higher-level LabVIEW program to orches- 
trate all I/O activity. 

OPTO-22 DRIVER consists of a set of LabVIEW (National instru- 
ments, Austin, TX) virtual instruments (Vis) that handle low-level 
communications with signal conditioning equipment by Opto-22 
(Huntington Beach, CA). The OPTOMUX protocol is support, which 
requires the use of a serial port and supports multidrop communi- 
cations. With this package, users can connect hundreds of Opto-22 
modules to their LabVIEW system and access all features of the 
hardware, including analog and digital input and outputs. 


17635 (ESTSC—000638IBMPCO00) RCIP-RR: Oil Reserve Re- 
placement Cost Forecast. Reister, D.B. (Oak Ridge National Lab, 
TN (United States)). Oak Ridge National Lab., TN (United States). 
1 Jan 1988. Sponsored by USDOE, Washington, DC (United 
States). (NESC—9551). Source: ESTSC. 

Description: IBM PC; MS-DOS; Turbo Pascal; 1 5.25 Diskette. 

RCIP-RR, the Reserve Replacement version of the Replacement 
Cost Integration Program, forecasts the future cost of domestic oil 
in the United States based on the assumption that oil is discovered 
at the same rate that it is produced and consumed. 


17636 (ESTSC—000644AL00001) DELTAE: Design Environ- 
ment for Low-Amplitude Thermoacoustic Engines. Ward, W.C. 
(Loa Alamos National Lab., NM (United States)); Swift, G.W. Los 
Alamos National Lab., NM (United States). 1 Nov 1993. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. Source: ESTSC. 

Description: APPLE MACINTOSH; Off the Shelf; FORTRAN IV; 
1 3.5 Diskette. Does not require a math co-processor. 

In thermoacoustic engines and refrigerators, and in many simple 
acoustic systems, a one dimensional wave equation determines 
the spatial dependence of the acoustic pressure and velocity. 
DELTAE numerically integrates such wave equations in the acous- 
tic approximation, in gases or liquids, in user-defined geometries. 
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Boundary conditions can include conventional acoustic boundary 
conditions of geometry and impedance, as well as temperature and 
thermal power in thermoacoustic systems. DELTAE can be used 
easily for apparatus ranging from simple duct networks and res- 
onators to thermoacoustic engines refrigerators and combinations 
thereof. It can predict how a given apparatus will perform, or can 
allow the user to design an apparatus to achieve desired perfor- 
mance. DELTAE views systems as a series of segments; twenty 
segment types are supported. The purely acoustic segments 
include ducts and cones, and lumped impedances including com- 
pliances, series impedances, and endcaps. Electroacoustics 
tranducer segments can be defined using either frequency- 
independent coefficients or the conventional parameters of 
loudspeaker-style drivers: mass, spring constant, magnetic field 
strength, etc. Tranducers can be current driven, voltage driven, or 
connected to an electrical load impedance. Thermoacoustic seg- 
ment geometries include parallel plates, circular and rectangular 
pores, and pin arrays. Side branches can be defined with fixed 
impedances, frequency-dependent radiation impedances, or as an 
auxiliary series of segments of any types. The user can select 
working fluids from among air, helium, neon, argon, hydrogen, 
deuterium, carbon dioxide, nitrogen, helium-argon mixtures, helium- 
xenon mixtures, liquid sodium, and eutectic sodium-potassium. 
Additional fluids and solids can be defined by the user. 


17637 (ESTSC—0006451B38600) RADIANCE2.3: Geometric 
Modeling, Radiation Simulation, Rendering, Analysis Package. 
Ward, G. (Lawrence Berkeley National Lab., CA (United States)). 
Lawrence Berkeley Lab., CA (United States). 16 Nov 1993. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00098. Source: ESTSC. 

Description: IBM PC 386; DOS-386; C; 4 3.5 Diskettes. 

RADIANCE is intended to aid lighting designers and architects 
by predicting the light levels and appearance of a space prior to 
construction. The package includes programs for modeling and 
translating scene geometry, luminaire data and material properties, 
all of which are needed as input to the simulation. The lighting sim- 
ulation itself uses ray tracing techniques to compute radiance 
values (ie. the quantity of light passing through a specific point in a 
specific direction), which are typically arranged to form a photo- 
graphic quality image. The resulting image may be analyzed, 
displayed and manipulated within the package, and converted to 
other popular image file formats for export to other packages, facili- 
tating the production of hard copy output. 


17638 (ESTSC—O00659IBMPC00) SERIQC1: Solar Radiation 
Empirical Quality Assessment. Maxwell, G. (National Renewable 
Energy Lab., Golden, CO (United States)); Stoffel, T.; Rymes, M.; 
Myers, D.; Wilcox, S. National Renewable Energy Lab., Golden, 
CO (United States). 1 Dec 1993. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-83CH10093. Source: 
ESTSC. 

Description: IBM PC; MS-DOS Version 3 or greater; FORTRAN 
77 with Lahey FORTRAN Version 4 compiler extensions (100%); 1 
3.5 Diskette. None. 

The SERIQC1 subroutine performs quality assessment of one, 
two, or three-component solar radiation data (global horizontal, di- 
rect normal, and diffuse horizontal) obtained from one-minute to 
one-hour integrations. Included in the package is the QCFIT tool to 
derive expected values from historical data, and the SERIQC1 sub- 
routine to assess the quality of measurement data. 


17639 (ESTSC—000664IBMPC00) REPCO: Replacement 
Costs of Crude Oil. D.B. Reister (Oak Ridge National Lab., TN 
(United States)). Oak Ridge National Lab., TN (United States). 1 
Jul 1985. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC01-82FE30014. Source: ESTSC. 

Description: IBM PC; MS-DOS; Microsoft FORTRAN; 2 5.25 
Diskettes. 

REPCO forecasts the replacement cost of domestic crude oil for 
seven onshore regions and 14 offshore regions. The replacement 
cost of domestic crude oil is the constant or levelized selling price 
that will recover the full expenses of exploration, development, and 
production with a reasonable return on capital. 





17640 (ESTSC—000665IBMPC00) THIEF: Interactive Simula- 
tion of Nuclear Materials Safeguards and Security. Stanbro, 
W.D. (Los Alamos National Lab., NM (United States)). Los Alamos 
National Lab., NM (United States). 1 Dec 1991. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. Source: ESTSC. 

Description: IBM PC; MS-DOS 3.3 or later; Borland C++2.0 
(60%) and C++ (40%); 1 3.5 Diskette. Data files end with .DAT, 
and output files end with .PRN. 

THIEF is an interactive computer simulation or computer game 
of the safeguards and security (S&S) systems of a nuclear facility. 
The user is placed in the role of a non-violent insider attempting to 
remove special nuclear material from the facility. All portions of the 
S&S system that are relevant to the non-violent insider threat are 
included. The computer operates the S&S systems and attempts to 
detect the loss of the nuclear material. Both the physical protection 
system and the materials control and accounting system are mod- 
eled. The description of the facility and its S&S systems are 
defined by the user with the aid of an input module. All aspects of 
the facility description are provided by the user. The program has a 
custom graphical user interface to facilitate its use by people with 
limited computer experience. The custom interface also allows it to 
run on relatively small computer systems. 


17641 (ESTSC—O00666GESPC00) CAS: Controlled Access 
Security. Martinez, B. (Los Alamos National Lab., NM (United 
States)); Pomeroy, G. Los Alamos National Lab., NM (United 
States). 2 Dec 1989. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Source: ESTSC; 
Los Alamos National Lab. 

Description: GESPAC; OS-9 or OS-9000; C with OS-9 operating 
system calls.; 2 3.5 Diskettes. Requires system to have a licensed 
version of the operating system. 

The Security Alarm System is a data acquisition and control sys- 
tem which collects data from intrusion sensors and displays the 
information in a real-time environment for operators. The Access 


Control System monitors and controls the movement of personnel 
with the use of card readers and biometrics hand readers. 


17642 (ESTSC—000669C017600) DOT-BPMD: Nonlinear 
Heat Transfer 2d Structure. Golis, M.J. (Battelle Columbus Labs., 
OH (United States)). Battelle, Columbus, OH (United States). 1 Apr 
1983. Sponsored by USDOE, Washington, DC (United States). 
(NESC—9833). Source: ESTSC. 

Description: CDC CYBER176; NOS 1.4; FORTRAN IV; 1 Mag 
Tape. 

DOT-BPMD is a general-purpose, finite-element, heat-transfer 
program used to predict thermal environments. The code considers 
linear and nonlinear transient or steady-state heat conduction in 
two-dimensional planar or axisymmetric representations of struc- 
tures. Capabilities are provided for modeling anisotropic 
heterogeneous materials with temperature-dependent thermal prop- 
erties and time-dependent temperature, heat flux, convection and 
radiation boundary conditions, together with time-dependent inter- 
nal heat generation. DOT-BPMD may be used in the evaluation of 
steady-state geothermal gradients as well as in the transient heat 
conduction analysis of repository and waste package subsystems. 
Strengths of DOT-BPMD include its ability to account for a wide 
range of possible boundary conditions, nonlinear material proper- 
ties, and its efficient equation solution algorithm. Limitations include 
the lack of a three-dimensional analysis capability, no radiative or 
convective internal heat transfer, and the need to maintain a con- 
stant time-step in each program execution. 


17643 (ESTSC—0006711036000) FED: Zoning for TRUMP 
Heat Transfer Code. Elrod, D. (Oak Ridge National Lab., TN 
(United States)). Oak Ridge National Lab., TN (United States). 12 
Oct 1987. Sponsored by USDOE, Washington, DC (United States). 
(NESC—1046). Source: ESTSC. 

Description: IBM360; OS/360 (IBM360); OS/MVT 
(IBM370)FORTRAN IV (97%) and BAL (3%); 1 Mag Tape. The IBM 
version generates graphic output through calls to the proprietary 
CalComp subroutines AXIS, FACTOR, LINE, NUMBER, PLOT, 
PLOTS, SCALE, and SYMBOL. These subprograms are not in- 
cluded. Function ICLOCK, written in Assembler language, returns 
the elapsed CPU time. 
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FED reduces the effort required to obtain the necessary geomet- 
ric input for problems which are to be solved using the 
heat-transfer code, TRUMP. TRUMP calculates transient and 
steady-state temperature distributions in multidimensional systems. 


FED can properly zone any body of revolution in one, two, or three 
dimensions. 


17644 (ESTSC—000680CY00100) CONCHAS-SPRAY: Reac- 
tive Flows With Fuel Sprays. Cloutman, L.D. (Los Alamos 
National Lab., NM (United States)); Dukowicz, J.K.; Ramshaw, 
J.D.; Amsden, A.A. Los Alamos National Lab., NM (United States). 
1 May 1982. Sponsored by USDOE, Washington, DC (United 
States). (NESC—9993). Source: ESTSC. 

Description: CRAY1; CTSS; FORTRAN IV; 1 Mag Tape. 

CONCHAS-SPRAY solves the equations of transient, multicom- 
ponent, chemically reactive fluid dynamics, together with those for 
the dynamics of an evaporating liquid spray. The program was de- 
veloped with applications to internal combustion engines in mind. 
The formulation is spatially two-dimensional, and encompasses 
both planar and axisymmetric geometries. In the latter case, the 
flow is permitted to swirl about the axis of symmetry. CONCHAS- 
SPRAY is a time-marching, finite-difference program that uses a 
partially implicit numerical scheme. Spatial differences are formed 
with respect to a generalized two-dimensional mesh of arbitrary 
quadrilaterals whose corner locations are specified functions of 
time. This feature allows a Lagrangian, Eulerian, or mixed descrip- 
tion, and is particularly useful for representing curved or moving 
boundary surfaces. Arbitrary numbers of species and chemical re- 
actions are allowed. The latter are subdivided into kinetic and 
equilibrium reactions, which are treated by different algorithms. A 
turbulent law-of-the-wall boundary layer option is provided. 
CONCHAS-SPRAY calls a number of LANL system subroutines to 
display graphic or numerical information on microfiche. These rou- 
tines are not included, but are described in the reference report. 


Several routines called from LINPACK and SLATEC1.0 are in- 
cluded. 


17645 (ESTSC—000682DP01000) SWIMS: Sigmund and 
Winterbon Mulitple Scattering. Sayer, R.O. (Oak Ridge National 
Lab., TN (United States)). Oak Ridge National Lab., TN (United 
States). 1 Jul 1976. Sponsored by USDOE, Washington, DC 
(United States). Source: ESTSC. 
Description: DEC PDP10; VM/CMS; FORTRAN IV; 1 Mag Tape. 
SWIMS calculates the angular dispersion of ion beams that un- 


dergo small-angle, incoherent multiple scattering by gaseous or 
solid media. 


17646 (ESTSC—0006821433100) SWIMS: Sigmund and Win- 
terbon Mulitple Scattering. Eyeberger, L. (Argonne National Lab., 
IL (United States)). Argonne National Lab., IL (United States). 1 Jul 
1976. Sponsored by USDOE, Washington, DC (United States). 
Source: ESTSC. 
Description: |BM4331; VWCMS; FORTRAN 77; 1 Mag Tape. 
SWIMS calculates the angular dispersion of ion beams that un- 


dergo small-angle, incoherent multiple scattering by gaseous or 
solid media. 


17647 (ESTSC/NRC—000414IBMPC01) HPPOS DATA BASE 
V2: Health Physics Positions (HPPOS) Data Base Based On 
Current 10 CFR 20. Kerr, G.D. (Oak Ridge National Lab., TN 
(United States)); Borges, T.; Stafford, B.; Lu, P.Y.; Carter, D. Oak 
Ridge National Lab., TN (United States). 1 Jan 1992. Sponsored 
by Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Nuclear Reactor Regulation. Source: ESTSC. 

Description: IBM PC; DOS; FoxPro2 (97%) and Clipper (3%); 1 
3.5 Diskette. Before use the first time, the program must be in- 
stalled. HP.EXE (unpacked HPPOS file), HP.ZIP (packed file), 
PKUNZIP.EXE (Clipper - used to unpack file). 

The Health Physics Positions (HPPOS) Data Base is a collection 
of letters, memoranda, and excerpts from various technical reports 
pertaining to NRC inspection, enforcement, and licensing issues. 
These documents are used by NRC Headquarters and Regional 
Offices to help ensure uniformity in inspections, enforcement, and 
licensing actions. This software provides summaries of documents 
contained in the HPPOS data base that are relevant to the new 10 
CFR Part 20 (20.1001-20.2401). The 272 summaries contained in 
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this software are identical to those found in NUREG/CR-5569, Re- 
vision 1, Health Physics Data Base Based on Revised 10 CFR 
Part 20, and are meant to provide the pertinent details of the origi- 
nal documents. 


17648 (FASAC-TAR-94010214) Non-US data compression 
and coding research: FASAC Technical Assessment Report. 
Gray, R.M.; Cohn, M.; Craver, L.W.; Gersho, A.; Lookabaugh, T.; 
Pollara, F.; Vetterli, M. Science Applications International Corp.., 
San Diego, CA (United States). Nov 1993. 282p. Source: OSTI; 
Science Applications International Corp., 1710 Goodridge Drive, 
P.O. Box 1303, McLean, VA 22102. 

This assessment of recent data compression and coding 
research outside the United States examines fundamental and ap- 
plied work in the basic areas of signal decomposition, quantization, 
lossless compression, and error control, as well as application de- 
velopment efforts in image/video compression and speech/audio 
compression. Seven computer scientists and engineers who are 
active in development of these technologies in US academia, gov- 
ernment, and industry carried out the assessment. Strong industrial 
and academic research groups in Western Europe, Israel, and the 
Pacific Rim are active in the worldwide search for compression al- 
gorithms that provide good tradeoffs among fidelity, bit rate, and 
computational complexity, though the theoretical roots and virtually 
all of the classical compression algorithms were developed in the 
United States. Certain areas, such as segmentation coding, model- 
based coding, and trellis-coded modulation, have developed earlier 
or in more depth outside the United States, though the United 
States has maintained its early lead in most areas of theory and al- 
gorithm development. Researchers abroad are active in other 
currently popular areas, such as quantizer design techniques 
based on neural networks and signal decompositions based on 
fractals and wavelets, but, in most cases, either similar research is 
or has been going on in the United States, or the work has not led 
to useful improvements in compression performance. Because 
there is a high degree of international cooperation and interaction 
in this field, good ideas spread rapidly across borders (both ways) 
through international conferences, journals, and _ technical 
exchanges. Though there have been no fundamental data com- 
pression breakthroughs in the past five years—outside or inside the 
United State-there have been an enormous number of significant 
improvements in both places in the tradeoffs among fidelity, bit 
rate, and computational complexity. 


17649 (IFP—40887) Development of an expert system in 
econometrics. Application to energy demand modelling. Fau- 
veau, A. Institut Francais du Petrole (IFP), 92 - Rueil-Malmaison 
(France); Paris-2 Univ., 75 (France). 3 May 1993. 498p. (In 
French). Order Number DE94621505. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The proper use of econometric softwares requires both statistical 
and economic skills. The main objective of this thesis is to provide 
the users of regression programs with assistance in the process of 
regression analysis by means of expert system technology. We 
first built an expert system providing general econometric strategy. 
The running principle of the program is based on a "estimation - 
hypothesis check - specification improvement” cycle. Its economet- 
ric expertise is a consistent set of statistical technics and analysis 
rules for estimating one equation. Then, we considered the inclu- 
sion of the economic knowledge required to produce a consistent 
analysis; we focused on energy demand modelling. The economic 
knowledge base is independent from the econometric rules, this al- 
low us to update it easily. (author). 


17650 (INFO-0428) Formal specification and animation of 
& water level monitoring system. Jackson, P.S.; Stokes, P.A. 
Atomic Energy Control Board, Ottawa, ON (Canada). Mar 1993. 
127p. Project no. 2.223.1. Order Number DE94622702. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This report describes the Vienna Development Method (VDM), 
which is a formal method for software specification and develop- 
ment. VDM evolved out of attempts to use mathematics in 
programming language specifications in order to avoid ambiguities 
in specifications written in natural language. This report also de- 
scribes the use of VDM for a real-time application, where it is used 
to formally specify the requirements of a water level monitoring 
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system. The procedures and techniques used to produce an exe- 
cutable form (animation) of the specification are covered. (Author). 


17651 (INIS-mf—13804, pp. 243-246) Validation of computer 
codes applied in licensing of NPP. Khinovski, |. (Energoproekt, 
Sofia (Bulgaria)). Committee on the Use of Atomic Energy for 
Peaceful Purposes, Sofia (Bulgaria). 1993. 248p. (In Bulgarian). 
(CONF-9304245—: Seminar on mathematical models in nuclear 
safety and radiation protection, Sofia (Bulgaria), 7-8 Apr 1993). In 
Mathematical models in nuclear safety and radiation protection: 
Collection of papers. Order Number DE94622182. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A procedure for validation of computer codes used in licensing 
process of NPP has been proposed. The particular stages of this 
procedure have been mentioned and discussed. Relevant activities 
and results have been shown concerning the verification of RELAP 
codes against integral test experimental data. A user verification 
process is proposed as an essential step toward improvement of 
the results of quality and the QA procedure achievements. The 
principal phases of codes validation procedures have been men- 
tioned. International cooperation among WWER operators has 
been stressed as an important condition for progress in the dis- 
cussed area of activity. 4 refs. (B.N.). 


17652 (INIS-mf-—13847, pp. 8.5-8.8) Visualizing information 
for the nuclear industry. Sills, H.E. (IDEA Research, Toronto, ON 
(Canada)); Langman, V.J.; Amrouni, J.C.; Watt, L.J. Canadian Nu- 
clear Society, Toronto, ON (Canada). 1990. 440p. (CONF-900621-: 
30. annual conference of the Canadian Nuclear Association and 
the 11th annual conference of the Canadian Nuclear Society, 
Toronto (Canada), 3-7 Jun 1990). In Proceedings of the 11th An- 
nual Conference of the Canadian Nuclear Society. Order Number 
DE94622014. Source: OSTI; NTIS (US Sales Only); INIS. 

The speed and capacity of modern personal computers, coupled 
with advanced graphics and man-machine interface capabilities, 
has provided an elegant tool for the online interpretation and visu- 
alization of experimental data, the visualization of results from 
analysis codes, computer-assisted training, part-task simulators 
and computer enhanced training/presentation video production. 
Each of these applications is composed of common elements: a 
data source, a processor, and a graphical user interface. The dis- 
tinguishing feature among these applications is the amount of 
interaction provided between the user and the display computer. A 
range of applications is presented to illustrate the techniques in- 
volved. (Author) 9 refs., 3 figs. 


17653 (INIS-mf-13847, pp. 8.9-8.13) Integrated document 
management for the CANDU 3. Sayles, C.D. (Atomic Energy of 
Canada Ltd., Sheridan Park, ON (Canada). CANDU Operations); 
Livingstone, D.W. Canadian Nuclear Society, Toronto, ON 
(Canada). 1990. 440p. (CONF-900621-: 30. annual conference of 
the Canadian Nuclear Association and the 11th annual conference 
of the Canadian Nuclear Society, Toronto (Canada), 3-7 Jun 1990). 
In Proceedings of the 11th Annual Conference of the Canadian 
Nuclear Society. Order Number DE94622014. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A principal goal of the CANDU 3 project is to reduce the in- 
stalled cost of a CANDU 3 unit. This goal is being accomplished by 
technical innovation, design simplification, and modular construc- 
tion. The design processes and tools are also contributing to cost 
reduction. It was recognized early that information technology tools 
could help reduce costs and improve quality. Thus the CANDID 
(CANDU Integrated Design) initiative was created. CANDID has 
two sub-units: CANDID/CADDS (computer-aided design and draft- 
ing) and CANDID/General Purpose Computer Ring. Through the 
CANDID system AECL staff will produce and have access to cur- 
rent, high quality information in the form of online documentation. 
Changes that occur in one document will be tracked and checked 
to ensure downstream effects are taken into account. An auditable 
trail will be provided for regulatory agencies. The work processes 
required to achieve this have been integrated to a large extent. 
(L.L.) 4 refs., 2 figs. 


17654 (INS-T-522) Development of a data acquisition sys- 
tem using UNIX workstations. Nakayoshi, K.; Niki, K.; 
Maruyama, K. Tokyo Univ., Tanashi (Japan). Inst. for Nuclear 





Study. Jul 1993. 16p. (In Japanese). Order Number DE94753404. 
Source: OSTI; NTIS; INIS. 

We have developed a new data acquisition system using UNIX 
workstations for the experiments at the electron synchrotron. This 
system consists of RISC/UNIX workstations, a VME-CAMAC inter- 
face, and the front-end electronics of CAMAC and TKO. The 
performance of this system has been measured: the mean execu- 
tion time for a CAMAC single action(read, write) is 410us, that for 
a LAM Interrupt is 430us, and the DMA-transfer(read) speed is 
485KB/s. (author). 


17655 (JAERI-M—93-220) Computer code TRANS-ACE 
predicting for fire and explosion accidents in nuclear fuel re- 
processing plants. Abe, Hitoshi (Japan Atomic Energy Research 
inst., Tokai, Ibaraki (Japan). Tokai Research Establishment); 
Nishio; Gunji; Naito, Yoshitaka. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Nov 1993. 117p. Order Number DE94753354. 
Source: OSTI; NTIS; INIS. 

The accident analysis code TRANS-ACE was developed to eval- 
uate the safety of a ventilation system in a reprocessing plant in the 
event of fire and explosion accidents. TRANS-ACE can evaluate 
not only the integrity of a ventilation system containing HEPA filters 
but also the source term of radioactive materials for release out of 
a plant. It calculates the temperature, pressure, flow rate, transport 
of combustion materials and confinement of radioactive materials in 
the network of a ventilation system that might experience a fire or 
explosion accident. TRANS-ACE is based on the one-dimensional 
compressible thermo-fluid analysis code EVENT developed by Los 
Alamos National Laboratory (LANL). Calculational functions are 
added for the radioactive source term, heat transfer and radiation 
to cell and duct walls and HEPA filter integrity. For the second edi- 
tion in the report, TRANS-ACE has been improved incorporating 
functions for the initial steady-state calculation to determine the 
flow rates, pressure drops and temperature in the network before 
an accident mode analysis. It is also improved to include flow re- 
sistance calculations of the filters and blowers in the network and 
to have an easy to use code by simplifying the input formats. This 
report is to prepare an explanation of the mathematical model for 
TRANS-ACE code and to be the user’s manual. (author). 


17656 (JINR-E—10-93-415) Controlled neural network appli- 
cation in track-match problem. Baginyan, S.A.; Ososkov, G.A. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). Lab. 
of Computing Techniques and Automation. 1993. 7p. Order Num- 
ber DE94622703. Source: OSTI; NTIS (US Sales Only); INIS. 

Track-match problem of high energy physics (HEP) data 
handling is formulated in terms of incidence matrices. The corre- 
sponding Hopfield neural network is developed to solve this type of 
constraint satisfaction problems (CSP). A special concept of the 
controlled neural network is proposed as a basis of an algorithm 
for the effective CSP solution. Results of comparable calculations 
show the very high performance of this algorithm against conven- 
tional search procedures. 8 refs.; 1 fig.; 1 tab. 


17657 (JINR-E—11-93-163) Cost-effective computations 
with boundary interface operators in elliptic problems. 
Khoromskij, B.N.; Mazurkevich, G.E.; Nikonov, E.G. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Computing 
Techniques and Automation. 1993. 23p. Order Number 
DE94621506. Source: OSTI; NTIS (US Sales Only); INIS. 

The numerical algorithm for fast computations with interface op- 
erators associated with the elliptic boundary value problems (BVP) 
defined on step-type domains is presented. The algorithm is based 
on the asymptotically almost optimal technique developed for treat- 
ment of the discrete Poincare-Steklov (PS) operators associated 
with the finite-difference Laplacian on rectangles when using the 
uniform grid with a ‘displacement by h/2’. The approach can be re- 
garded as an extension of the method proposed for the partial 
solution of the finite-difference Laplace equation to the case of dis- 
placed grids and mixed boundary conditions. It is shown that the 
action of the PS operator for the Dirichlet problem and mixed BVP 
can be computed with expenses of the order of O(Niog?N) both for 
arithmetical operations and computer memory needs, where N is 
the number of unknowns on the rectangle boundary. The single 
domain algorithm is applied to solving the multidomain elliptic inter- 
face problems with piecewise constant coefficients. The numerical 
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experiments presented confirm almost linear growth of the compu- 
tational costs and memory needs with respect to the dimension of 
the discrete interface problem. 14 refs., 3 figs., 4 tabs. 


17658 (JINR-E—11-93-369) Numerical analysis of the as- 
ymptotic behavior of solutions of a boundary problem for a 
nonlinear parabolic equation. Vasileva, D.P. (Bylgarska 
Akademiya na Naukite, Sofia (Bulgaria). Matematischeski Inst.). 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). Lab. 
of Computing Techniques and Automation. 1993. 16p. Order Num- 
ber DE94622700. Source: OST!; NTIS (US Sales Only); INIS. 

Blow-up and global time self-similar solutions of a boundary 
problem for a nonlinear equation u, = A u?*+! + u% are found in the 
case 8 = o + 1. It is shown that they describe the asymptotic 
behavior of a wide class of initial perturbations. A numerical inves- 
tigation of the solutions in the case G>c + 1 is also made. A 
hypothesis is done that the behavior for large times of global time 
solutions is described by the self-similar solutions of the equation 
without source .(author). 20 refs.; 9 figs. 


17659 (JINR-R—10-93-140) Assessment of characteristics 
of threshhold and neural network triggers for b-quarks events 
selection using simulation data for the forward calorimeter of 
multiparticle spectrometer installation on UNK 3 TeV proton 
beam. Budagov, Yu.A. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Computing Techniques and Automation); Pal'chik, 
V.V.; Sever'yanov, V.M.; Shigaev, V.N.; Poroshin, N.O. Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). Lab. of Com- 
puting Techniques and Automation. 1993. 18p. (in Russian). Order 
Number DE94621507. Source: OSTI; NTIS (US Sales Only); INIS. 

UNK (accelerator storage complex). 

Basic characteristics of a set of calorimeter triggers for b-events 
selection (all modes of B-mesons decay) are investigated for fixed 
target experiments on 3 TeV proton beam using Monte-Carlo simu- 
lation data. Characteristics of a neural network trigger and simple 
threshold trigger witn modified decision functions are shown to 
remarkably surpass characteristics of conventional triggers. Back- 
ground rejection factor 10-200 at efficiency 0.8-0.2 may be 
achieved with the proposed version of a neural network trigger op- 
erating on the forward calorimeter data (without using data from 
other detectors of the installation). This background rejection factor 
is 1.5-5 times higher compared to results published elsewhere. 20 
refs., 15 figs. 


17660 (JINR-R—10-93-354) Program of geometrical recon- 
struction for events in rapid cycling bubble chamber from SVD 
facility. Kravtsov, V.D.; Kutov, A.Ya. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). 1993. 4p. (In Russian). Order 
Number DE94622704. Source: OSTI; NTIS (US Sales Only); INIS. 

A complex of programs for measurement data processing on film 
and geometrical reconstruction of events is described. The algo- 
rithm of geometrical reconstruction is optimized and simplified due 
to the absence of magnetic field. The calculation time for one 
event reconstruction is about 2 seconds on VAX computer. The 
precision is high enough to investigate the charm particles produc- 
tion. (author). 3 refs.; 3 figs. 


17661 (JINR-R—10-93-404) Neural network application for 
data analysis of vertical ionosphere locating. Zaznobina, E.G. 
(lvanovskij Gosudarstvennyj Univ., lvanovo (Russian Federation)); 
Ososkov, G.A. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Computing Techniques and Automation. 1993. 
10p. (In Russian). Order Number DE94622701. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Hopfiled neural network (HNN) is considered as a means for 
processing data obtained by ionosphere measurements. Data look 
like tracks of a complicated structure with a considerable back- 
ground. That required preliminary data filtering and compression. 
Both are accomplished by applying a cellular automation and me- 
dian smoothing. The specially modified rotor HNN model is used. 
For constructing its initial configuration an angle histogramming is 
applied in a domain which size is determined by the mean local 
track curvature. Neuron weight functions are constructed as a mea- 
sure of the direction closeness of rotors and their tracks. The 
proper choice of the initial configuration guarantees the network 
fast convergence to the stable state, corresponding to the global 
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minimum of its energy function. Mean errors of the track resulting 
identification are about 5%.(author). 12 refs.; 6 figs. 


17662 (JINR-R—10-93-410) Software and hardware securing 
of measurement of the volt-ampere ionization chamber charac- 
teristics with continuous voltage modification. Shvidkij, S.V. 
(Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
Lab. of Nuclear Problems); Golnik, N.; Zielczynski, M. Joint inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Nuclear 
Problems. 1993. 10p. (In Russian). Order Number DE94622705. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The modernization of the measuremeni method of the volt- 
ampere ionization chamber characteristics has been made at the 
JINR Laboratory of Nuclear Problems and Nuclear Energy Institute, 
Swierk, P L, in order to define more precise and reliable microdosi- 
metric parameters, in particular, the dose distribution versus LET 
(Linear Energy Transfer). New software and hardware base has 
been created for this purpose which allowed a decrease of the pe- 
riod of the cycle for one measurement and an increase of the 
number of points for plotting of volt-ampere characteristic. The data 
obtained in the experiments with Cs-137 and Pu Be sources have 
shown the full compatibility with the results of the experiments car- 
ried out before. (author). 10 refs.; 4 figs. 


17663 (KEK-PROC—92-15, pp. 265-268) A VMEbus general- 
purpose data acquisition system. Ninane, A. (Louvain Univ., 
Louvain-la-Neuve (Belgium). Inst. de Physique); Nemry, M.; Mar- 
tou, J.L.; Somers, F. National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Dec 1992. (CONF-911116—-: ICALEPCS 
'91: International conference on accelerator and large experimental 
physics control systems, Tsukuba (Japan), 11-15 Nov 1991). In 
Proceedings of international conference on accelerators and large 
experimental physics control systems. 658p. Order Number 
DE94727632. Source: OSTI; NTIS; INIS. 

We present a general-purpose, VMEbus based, multiprocessor 
data acquisition and monitoring system. Events, handled by a mas- 
ter CPU, are kept at the disposal of data storage and monitoring 
processes which can run on distinct processors. They access either 
the complete set of data or a fraction of them, minimizing the ac- 
quisition dead-time. The system is built with the VxWorks 5.0 real 
time kernel to which we have added device drivers for data acqui- 
sition and monitoring. The acquisition is controlled and the data are 
displayed on a workstation. The user interface is written in C,, and 
re-uses the classes of the Interviews and the NIH libraries. The 
communication between the control workstation and the VMEbus 
processors is made through SUN RPCs on an Ethernet link. The 
system will be used for, CAMAC based, data acquisition for nu- 
clear physics experiments as well as for the VXI data taking with 
the 4x configuration (100 neutron detectors) of the Brussels-Caen- 
Louvian-Strasbourg DEMON collaboration. (author). 


17664 (KEK-PROC—92-15, pp. 278-282) EPICS architecture. 
Dalesio, L.R. (Los Alamos National Lab., NM (United States)); 
Kozubal, A.J.; Kraimer, M.R. National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Dec 1992. (CONF-911116-: 
ICALEPCS ’91: International conference on accelerator and large 
experimental physics contro! systems, Tsukuba (Japan), 11-15 Nov 
1991). In Proceedings of international conference on accelerators 
and large experimental physics contro! systems. 658p. Order 
Number DE94727632. Source: OSTI; NTIS; INIS. 

The Experimental Physics and Industrial Control System (EPICS) 
provides contro] and data acquisition for the experimental physics 
community. Because the capabilities required by the experimental 
physics community for control were not available through industry, 
we began the design and implementation of EPICS. It is a dis- 
tributed process control system built on a software communication 
bus. The functional subsystems, which provide data acquisition, 
supervisory control, closed loop control, archiving, and alarm man- 
agement, greatly reduce the need for programming. Sequential 
control is provided through a sequential control language, allowing 
the implementer to express state diagrams easily. Data analysis of 
the archived data is provided through an interactive tool. The tim- 
ing system provides distributed synchronization for control and time 
stamped data for data correlation across nodes in the network. The 
system is scalable from a single test station with a low channel 
count to a large distributed network with thousands of channels. 
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The functions provided to the physics applications have proven 
helpful to the experiments while greatly reducing the time to deliver 
controls. (author). 


17665 (KEK-PROC—92-15, pp. 287-290) The influence of in- 
dustrial applications on a control system toolbox. Clout, P. 
(Vista Control Systems, Ins., Los Alamos, NM (United States)). Na- 
tional Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Dec 
1992. (CONF-911116—: ICALEPCS '91: International conference 
on accelerator and large experimental physics control systems, 
Tsukuba (Japan), 11-15 Nov 1991). In Proceedings of international 
conference on accelerators and large experimental physics control 
systems. 658p. Order Number DE94727632. Source: OSTI; NTIS; 
INIS. 

Vsystem is as an open, advanced software application toolbox 
for rapidly creating fast, efficient and cost-effective control and 
data-acquisition systems. Vsystem’s modular architecture is 
designed for single computers, networked computers and worksta- 
tions running under VAX/VMS or VAX/ELN. At the heart of 
Vsystem lies Vaccess, a user extendible real-time database and li- 
brary of access routines. The application database provides the 
link to the hardware of the application and can be organized as 
one database or separate database installed in different computers 
on the network. Vsystem has found application in charged-particle 
accelerator control, tokamak control, and industrial research, as 
well as its more recent industrial applications. This paper describes 
the broad feature of Vsystem and the influence that recent indus- 
trial applications have had on the software. (author). 


17666 (KEK-PROC—92-15, pp. 295-298) Multi-processor net- 
work implementations in Multibus Il and VME. Briegel, C. 
(Fermi National Accelerator Lab., Batavia, IL (United States)). Na- 
tional Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Dec 
1992. (CONF-911116—: ICALEPCS '91: International conference 
on accelerator and large experimental physics control systems, 
Tsukuba (Japan), 11-15 Nov 1991). In Proceedings of international 
conference on accelerators and large experimental physics control 
systems. 658p. Order Number DE94727632. Source: OSTI; NTIS; 
INIS. 

ACNET (Fermilab Accelerator Controls Network), a proprietary 
network protocol, is implemented in a multi-processor configuration 
for both Multibus || and VME. The implementations are contrasted 
by the bus protocol and software design goals. The Multibus II im- 
plementation provides for multiple processors running a duplicate 
set of tasks on each processor. For a network connected task, 
messages are distributed by a network round-robin scheduler. Fur- 
ther, messages can be stopped, continued, or re-routed for each 
task by user-callable commands. The VME implementation provides 
for multiple processors running one task across all processors. The 
process can either be fixed to a particular processor or dynamically 
allocated to an available processor depending on the scheduling 
algorithm of the multi-processing operating system. (author). 


17667 (KEK-PROC—92-15, pp. 299-301) A distributed de- 
sign for monitoring, logging, and replaying device readings at 
LAMPF. Burns, M. (Los Alamos National Lab., NM (United 
States)). National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Dec 1992. (CONF-911116—: ICALEPCS '91: International 
conference on accelerator and large experimental physics control 
systems, Tsukuba (Japan), 11-15 Nov 1991). In Proceedings of in- 
ternational conference on accelerators and large experimental 
physics control systems. 658p. Order Number DE94727632. 
Source: OSTI; NTIS; INIS. 

As control of the Los Alamos Meson Physics linear accelerator 
and Proton Storage Ring moves to a more distributed system, it 
has been necessary to redesign the software which monitors, logs, 
and replays device readings throughout the facility. The new de- 
sign allows devices to be monitored and their readings logged 
locally on a network of computers. Control of the monitoring and 
logging process is available throughout the network from user inter- 
faces which communicate via remote procedure calls with server 
processes running on each node which monitors and records de- 
vice readings. Similarly, the logged data can be replayed from 
anywhere on the network. Two major requirements influencing the 
final design were the need to reduce the load on the CPU of the 





control machines, and the need for much faster replay of the 
logged device readings. (author). 


17668 (KEK-PROC-—92-15, pp. 302-305) Synchronous 
message-based communication for distributed heterogeneous 
systems. Wilkinson, N. (TRIUMF, Vancouver, BC (Canada)); Do- 
han, D. National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Dec 1992. (CONF-911116—: ICALEPCS '91: International 
conference on accelerator and large experimental physics control 
systems, Tsukuba (Japan), 11-15 Nov 1991). In Proceedings of in- 
ternational conference on accelerators and large experimental 
physics control systems. 658p. Order Number DE94727632 
Source: OSTI; NTIS; INIS. 

The use of a synchronous, message-based real-time operating 
system (Unison) as the basis of transparent interprocess and 
inter-processor communication over VME-bus is described. The im- 
plementation of a synchronous, message-based protocol for 
network communication between heterogeneous systems is dis- 
cussed. in particular, the design and implementation of a 
message-based session layer over a virtual circuit transport layer 
protoco] using UDP/IP is described. Inter-process communication is 
achieved via a message-based semantic which is portable by 
virtue of its ease of implementation in other operating system envi- 
ronments. Protocol performance for network communication among 
heterogeneous architecture is presented, including VMS, Unix, 
Mach and Unison. (author). 


17669 (KEK-PROC-—92-15, pp. 326-328) Network perfor- 
mance for graphical control systems. Clout, P. (Vista Control 
Systems, Inc., Los Alamos, NM (United States)); Geib, M.; Wester- 
velt, R. National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Dec 1992. (CONF-911116—: ICALEPCS '91: International 
conference on accelerator and large experimental physics control 
systems, Tsukuba (Japan), 11-15 Nov 1991). In Proceedings of in- 
ternational conference on accelerators and large experimental 
physics control systems. 658p. Order Number DE94727632. 
Source: OSTI; NTIS; INIS. 

Vsystem is a toolbox for building graphically-based control sys- 
tems. The real-tiem database component, Vaccess, includes all the 
networking support necessary to build multi-computer control sys- 
tems. Vaccess has two modes of database access, synchronous 
and asynchronous. Vdraw is another component of Vsystem that 
allows developers and users to develop control screens and win- 
dows by drawing rather than programming. Based on X-windows, 
Vsystem provides the possibility of running Vdraw either on the 
workstation with the graphics or on the computer with the data- 
base. We have made some measurements on the cpu loading, 
elapsed time and the network loading to give some guidance in 
system configuration performance. It will be seen that asyn- 
chronous network access gives large performance increases and 
that the network database change notification protocol can be ei- 
ther more or less efficient than the X-window network protocol, 
depending on the graphical representation of the data. (author). 


17670 (KEK-PROC—92-15, pp. 329-332) A new approach in 
development of data flow control and investigation system for 
computer networks. Frolov, |. (AN SSSR, Moscow (Russian Fed- 
eration). Radiotekhnicheskij Inst.); Vaguine, A.; Silin, A. National 
Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Dec 1992. 
(CONF-911116—: ICALEPCS ’91: International conference on ac- 
celerator and large experimental physics control systems, Tsukuba 
(Japan), 11-15 Nov 1991). In Proceedings of international confer- 
ence on accelerators and large experimental physics control 
systems. 658p. Order Number DE94727632. Source: OSTI; NTIS; 
INIS. 

This paper describes a new approach in development of data 
flow control and investigation system for computer networks. This 
approach was developed and applied in the Moscow Radiotechni- 
cal Institute for control and investigations of Institute computer 
network. It allowed us to solve our network current problems suc- 
cessfully. Description of our approach is represented below along 
with the most interesting results of our work. (author). 


17671 (KEK-PROC-—92-15, pp. 345-348) Realtime aspects of 
pulse-to-pulse modulation. Steiner, R. (Geselischatt fuer Schwe- 
rionenforschung mbH, Darmstant (Germany)); Riedel, C.; Roesch, 
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W. National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Dec 1992. (CONF-911116—: ICALEPCS '91: International 
conference on accelerator and large experimental physics control 
systems, Tsukuba (Japan), 11-15 Nov 1991). In Proceedings of in- 
ternational conference on accelerators and large experimental 
physics control systems. 658p. Order Number DE94727632. 
Source: OSTI; NTIS; INIS. 

The pulse-to-pulse modulation of the SIS-ESR control system is 
described. Fast response to operator interaction and to changes in 
process conditions is emphasized as well as the essential part 
played by the timing system in pulse-to-pulse modulation. (author). 


17672 (KEK-PROC—92-15, pp. 535-537) Automation from 
pictures: Producing real time code from a state transition dia- 
gram. Kozubal, A.J. (Los Alamos National Lab., NM (United 
States)). National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Dec 1992. (CONF-911116—: ICALEPCS '91: International 
conference on accelerator and large experimental physics control 
systems, Tsukuba (Japan), 11-15 Nov 1991). In Proceedings of in- 
ternational conference on accelerators and large experimental 
physics control systems. 658p. Order Number DE94727632. 
Source: OSTI; NTIS; INIS. 

The state transition diagram (STD) model has been helpful in the 
design of real time software, especially with the emergence of 
graphical computer aided software engineering (CASE) tools. Nev- 
ertheless, the translation of the STD to real time code has in the 
past been primarily a manual task. At Los Alamos we have auto- 
mated this process. The designer constructs the STD using a 
CASE tool (Cadre Teamwork) using a special notation for events 
and actions. A translator converts the STD into an intermediate 
state notation language (SNL), and this SNL is compiled directly 
into C code (a state program). Execution of the state program is 
driven by external events, allowing multiple state programs to 
effectively share the resources of the host processor. Since the de- 
sign and the code are tightly integrated through the CASE tool, the 
design and code never diverge, and we avoid design obsoles- 
cence. Furthermore, the CASE tool automates the production of 
formal technical documents from the graphic description encapsu- 
lated by the CASE tool. (author). 


17673 (KFK-5185) KfK-seminar series on supercomputing 
und visualization from May till September 1992: Seminar re- 
port. Hohenhinnebusch, W. (ed.). Kernforschungszentrum 
Karlsruhe GmbH (Germany). Vorstandsbereich 5 Technisch- 
wissenschaftliche Infrastruktur. May 1993. 102p. (in German). 
Order Number DE94759112. Source: OSTI; NTIS (US Sales Only); 
INIS. 

During the period of may 1992 to september 1992 a series of 
seminars was held at KfK on several topics of supercomputing in 
different fields of application. The aim was to demonstrate the 
importance of supercomputing and visualization in numerical simu- 
lations of complex physical and technical phenomena. This report 
contains the collection of all submitted seminar papers. (orig/HP) 


17674 (KlYal-93-28) Code for precise analysis of elemen- 
tary gamma-ray spectra. Purtov, O.A.; Murzin, AV. AN 
Ukrainskoj SSR, Kiev (Ukraine). Inst. Yadernykh Issledovanij. 1993. 
19p. (in Russian). Order Number DE94623839. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The Fortran text PIK code is described, which may be used for 
the definition of efficiency gamma-spectrometers and some other 
problems concerned with gamma-ray spectra analysis. The precise 
method for the definition of peak area is proposed. The full text of 
the code is presented. (author). 7 refs., 1 tab., 2 figs., 3 apes. 


17675 (LA-SUB—94-3) Numerical transport theory: Final re- 
port. Larsen, E.W. (Michigan Univ., Ann Arbor, MI (United States). 
Dept. of Nuclear Engineering). Los Alamos National Lab., NM 
(United States); Michigan Univ., Ann Arbor, MI (United States). 
Dept. of Nuclear Engineering. [1994]. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE94009064. Source: OSTI; NTIS; INIS; GPO Dep. 

The basic problem addressed in the project was that of acceler- 
ating the iterative convergence of Discrete Ordinates (Sy) 
problems. Important previous work on this problem, much of which 


ERA Vol. 19, No. 6 521 





99 GENERAL AND MISCELLANEOUS 
9902 Mathematics and Computers 


was done at LANL, has shown that the Diffusion Synthetic Acceler- 
ation (DSA) method can be a very effective acceleration procedure. 
However, in two-dimensional geometries, only the diamond differ- 
enced Sy equations have been efficiently solved using DSA. This 
is because, for the 2-D diamond-differenced S, equations, the 
standard DSA procedure leads to a relatively simple discretized 
low-order diffusion equation that for many problems can be effi- 
ciently solved by a multigrid method. For other discretized versions 
of the Sy equations, the standard DSA procedure leads to much 
more complicated discretizations of the low-order diffusion equation 
that have not been efficiently solved by multigrid (or other) meth- 
ods. In this project, we have developed a new procedure to obtain 
discretized diffusion equations for DSA-accelerating the conver- 
gence of the S,, equations using certain lumped discontinuous finite 
element spatial differencing methods. The idea is to use an asymp- 
totic analysis for the derivation of the discretized diffusion equation. 
This is based on the fact that diffusion theory is an asymptotic limit 
of transport theory. The asymptotic analysis also shows that the 
schemes considered in this project are highly accurate for diffusive 
problems with spatial meshes that are optically thick. Specifically, 
we apply this DSA procedure to a lumped Linear Discontinuous 
(LD) scheme for slab geometry and a lumped Bilinear Discontinu- 
ous (BLD) scheme for x,y-geometry. Our theoretical and numerical 
results indicate that these schemes are very accurate and can be 
solved efficiently using the new method. We describe the concept 
that underlies the DSA method. We describe the basic asymptotic 
relationship between transport and diffusion theory. 


17676 (LA-SUB—94-22) Visualization of scientific data - 
work pertormed for X-3: Final report. Los Alamos National Lab.., 
NM (United States); Applied Computing Systems, Inc., Los Alamos, 
NM (United States). 29 Sep 1989. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE94009067. Source: OSTI; NTIS; GPO Dep. 

This is the final report on this project. Applied Computing Sys- 
tems, Inc., started work on the computer codes for visualization of 
X-3 scientific data on the Silicon Graphics 4D70/GT workstation on 
May 18, 1989. There were two separate codes, a 2-D and a 3-D 
version, that had been developed by X-3 over approximately the 
previous six months. Work was performed under three successive 
tasking orders, and the specific accomplishments are summarized 
as excerpts from the monthly reports that had been submitted 
while the work was being performed. Installing the video equipment 
was listed as a subtask in each of the three task orders. However, 
the video equipment did not arrive until the start of task 3, so that 
work was delayed until the very end. 


17677 


(LA-UR-93-4271) Fuzzy control for forecasting and 
pattern recognition in a time series. Zardecki, A. Los Alamos 
National Lab., NM (United States). [1993]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 


ENG-36. (CONF-940627-1: 4. international conference and 
exhibition of the World Congress on Superconductivity, Orlando, FL 
(United States), 27 Jun - 1 jul 1994). Order Number DE94004983. 
Source: OSTI; NTIS; GPO Dep. 

Starting with pioneering work of Lapedes and Farber, the neural 
networks have been advantageously applied to prediction and 
modeling of time series, in domains as distinct as chaotic dynamics 
and corporate bond rating prediction. For most real-world control 
and signal processing problems, the information concerning design 
and evaluation can be classified into two kinds: numerical informa- 
tion obtained from sensor measurements, and linguistic information 
obtained from human experts. Generally, neural control is suited 
for using numerical data pairs (input-output pairs), whereas fuzzy 
control is an effective approach to utilizing linguistic rules. When 
fuzzy rules are generated from numerical data pairs, the two kinds 
of information are combined into a common framework. As com- 
pared to neural networks, the fuzzy controllers can operate in real 
time; their Teaming process does not require many iterations to 
converge. For this reason fuzzy controllers deserve their legitimacy 
in time series forecasting, where the real rime detection and identi- 
fication of trends is sought. The paper describes an object-oriented 
implementation of the algorithm advanced by Wang and Mendel. 
Numerical results are presented both for time series with seasonal 
changes and time series corresponding to chaotic situations, such 
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as encountered in the context of strange attractors. In the latter 
case, the effect of noise on predictive power of the fuzzy controller 
are explored. In addition, by introducing a distance between an ob- 
served and predicted data, one can apply the results of this study 
to a pattern recognition of temporal signatures. 


17678 (LA-UR-93-4454) Data visualization for ONEDANT 
and TWODANT discrete ordinates codes. Lee, C.L. (Florida 
Univ., Gainesville, FL (United States). Dept. of Nuclear Engineering 
Sciences); Perry, R.T. Los Alamos National Lab., NM (United 
States). [1993]. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-940630-1: 
11. topical meeting on the technology of fusion energy, New Or- 
leans, LA (United States), 19-24 Jun 1994). Order Number 
DE94005087. Source: OSTI; NTIS; INIS; GPO Dep. 

Effective graphical display of code calculations allow for efficient 
analysis of results. This is especially true in the case of discrete or- 
dinates transport codes, which can generate thousands of flux or 
reaction rate data points per calculation. For this reason, a 
package of portable interface programs called OTTUI (ONEDANT- 
TWODANT-Tecplot™ Unix-Based Interface) has been developed at 
Los Alamos National Laboratory to permit rapid visualization of 
ONEDANT and TWODANT discrete ordinates results using the 
graphics package Tecplot. This paper describes the various uses of 
OTTUI for display of ONEDANT and TWODANT problem geome- 
tries and calculational results. 


17679 (LA-UR-94-591) Using the internet in middle 
schools: A model for success. Addessio, B. (Los Alamos Na- 
tional Lab., NM (United States)); Boorman, M.; Eker, P.; Fletcher, 
K.; Judd, B.; Trainor, M.; Corn, C.; Olsen, J.; Trottier, A. Los 
Alamos National Lab., NM (United States). [1994]. 9p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-940264—1: Association for the Development 
of Computer-Based Instructional Systems (ADCIS) and Association 
for Educational Communications and Technology (AECT) joint con- 
ference, Nashville, TN (United States), 16-20 Feb 1994). Order 
Number DE94007573. Source: OSTI; NTIS; GPO Dep. 

Los Alamos National Laboratory (LANL) developed a model for 
school networking using Los Alamos Middle School as a testbed. 
The project was a collaborative effort between the school and the 
Laboratory. The school secured administrative funding for hard- 
ware and software; and LANL provided the network architecture, 
installation, consulting, and training. The model is characterized by 
a computer classroom linked with two GatorBoxes and a UNIX- 
based workstation server. Six additional computers have also been 
networked from a teacher learning center and the library. The 
model support infrastructure includes: local school system adminis- 
trators/lead teachers, introductory and intermediate hands-on 
teacher learning, teacher incentives for involvement and use, 
opportunities for student training and use, and ongoing LANL con- 
sulting. Formative evaluation data reveals that students and 
teachers alike are finding the Internet to be a tool that crosses dis- 
ciplines, allowing them to obtain more, timely information and to 
communicate with others more effectively and efficiently. A lead 
teacher's enthusiastic comments indicate some of the value 
gained: “We have just scratched the surface. Each day someone 
seems to find something new and interesting on the Internet. The 
possibilities seem endless.” 


17680 (LA-UR-94-592) Management issues in automated 
audit analysis. Jackson, K.A.; Hochberg, J.G.; Wilhelmy, S.K.; 
McClary, J.F.; Christoph, G.G. Los Alamos National Lab., NM 
(United States). [1994]. 18p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9405111-1: 16. Department of Energy computer security group 
training conference, Denver, CO (United States), 3-5 May 1994). 
Order Number DE94007571. Source: OSTI; NTIS; GPO Dep. 

This paper discusses management issues associated with the 
design and implementation of an automated audit analysis system 
that we use to detect security events. It gives the viewpoint of a 
team directly responsible for developing and managing such a sys- 
tem. We use Los Alamos National Laboratory's Network Anomaly 
Detection and Intrusion Reporter (NADIR) as a case in point. We 
examine issues encountered at Los Alamos, detail our solutions to 
them, and where appropriate suggest general solutions. After 





providing an introduction to NADIR, we explore four general man- 
agement issues: cost-benefit questions, privacy considerations, 
legal issues, and system integrity. Our experiences are of general 
interest both to security professionals and to anyone who may wish 
to implement a similar system. While NADIR investigates security 
events, the methods used and the management issues are poten- 
tially applicable to a broad range of complex systems. These 
include those used to audit credit card transactions, medical care 
payments, and procurement systems. 


17681 (LA-UR-94-876) Scientific data storage solutions: 
Meeting the high-performance challenge. Krantz, D.; Jones, L.; 
Kluegel, L.; Ramsey, C.; Collins, W. Los Alamos National Lab., NM 
(United States). [1994]. 11p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
940392-1: Cray User's meeting, San Diego, CA (United States), 
14-18 Mar 1994). Order Number DE94009312. Source: OSTI; 
NTIS; GPO Dep. 

The Los Alamos High-Performance Data System (HPDS) has 
been developed to meet data storage and data access require- 
ments of Grand Challenge and National Security problems running 
in a high-performance computing environment. HPDS is a fourth- 
generation data storage system in which storage devices are 
directly connected to a network, data is transferred directly between 
client machines and storage devices, and software distributed on 
workstations provides system management and control capabilities. 
Essential to the success of HPDS is the ability to effectively use 
HIPPI networks and HIPPI-attached storage devices for high-speed 
data transfer. This paper focuses on the performance of the HPDS 
storage systems in a Cray Supercomputer environment. 


17682 (LA-UR-94-966) Object-oriented particle simulation 
on parallel computers. Reynders, J.V.W.; Forslund, D.W.; Hinker, 
P.J.; Tholburn, M.; Kilman, D.G.; Humphrey, W.F. Los Alamos Na- 
tional Lab., NM (United States). [1994]. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9404121-3: 2. Conference on object-oriented numerics 
(OONSKI ‘94), Sun River, OR (United States), 24 Apr 1994). Order 
Number DE94009353. Source: OSTI; NTIS; GPO Dep. 

A general purpose, object-oriented particle simulation (OOPS) 
library has been developed for use on a variety of system architec- 
tures with a uniform high-level interface. This includes the 
development of library implementations for the CMS, Intel Paragon, 
and CRI T3D. Codes written on any of these platforms can be 
ported to other platforms without modifications by utilizing the high- 
level library. The general character of the library allows application 
to such diverse areas as plasma physics, suspension flows, vortex 
simulations, porous media, and materials science. 


17683 (LA-UR-94-1120) A++/P++ array classes for archi- 
tecture independent finite difference computations. Parsons, 
R.; Quinlan, D. Los Alamos National Lab., NM (United States). 15 
Mar 1994. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9404121-2: 2. 
Conference on object-oriented numerics (OONSKI ‘94), Sun River, 
OR (United States), 24 Apr 1994). Order Number DE94009321. 
Source: OSTI; NTIS; GPO Dep. 

Array class libraries have the potential to support development of 
a broad class of scientific computations. The high level array syn- 
tax coupled with machine dependent internal routines simplifies the 
structure of scientific codes and hides the details of particular ma- 
chine architectures. Unfortunately, array class libraries generally 
suffer from recurring performance problems, making their use on 
high performance computers difficult to justify. In this paper, we 
discuss these performance issues for array class libraries and pro- 
pose optimizations within A++/P++ to address them. Deferred 
evaluation in A++/P++ provides the information required for these 
optimizations. We present performance results on example finite 
difference computations which show that these performance prob- 
lems can be overcome within array class libraries. The 
optimizations are equally applicable to more general scientific com- 
putations, thus establishing array class libraries as a viable 
program development strategy for scientific codes. 


17684 (LIU-TEK-LIC—1993-42) Structural design systems 
using knowledge-based techniques: Applications to damage 
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tolerance design of aircraft structures. Linkoeping Studies in 
Science and Technology, 400. Orsborn, K. Linkoeping Univ. (Swe- 
den). Dept. of Mechanical Engineering. Sep 1993. 129p. Order 
Number DE94621510. Source: OSTI; NTIS; INIS. 

Engineering information management and the corresponding 
information systems are of a strategic importance for industrial en- 
terprises. This thesis treats the interdisciplinary field of designing 
computing systems for structural design and analysis using 
knowledge-based techniques. Specific conceptual models have 
been designed for representing the structure and the process of 
objects and activities in a structural design and analysis domain. In 
this thesis, it is shown how domain knowledge can be structured 
along several classification principles in order to reduce complexity 
and increase flexibility. By increasing the conceptual level of the 
problem description and representation of the domain knowledge in 
a declarative form, it is possible to enhance the development, 
maintenance and use of software for mechanical engineering. This 
will result in a corresponding increase of the efficiency of the me- 
chanical engineering design process. These ideas together with the 
rule-based control point out the leverage of declarative knowledge 
representation within this domain. Used appropriately, a declarative 
knowledge representation preserves information better, is more 
problem-oriented and change-tolerant than procedural representa- 
tions. 74 refs. 


17685 (LIU-TEK-LIC—1993-45) Segmentation of laser range 
radar images using hidden Markov field models. Linkoeping 
Studies in Science and Technology. Thesis, 403. Pucar, P. 
Linkoeping Univ. (Sweden). Dept. of Electrical Engineering. Oct 
1993. 112p. Order Number DE94621511. Source: OSTI; NTIS; 
INIS. 

Segmentation of images in the context of model based stochas- 
tic techniques is connected with high, very often unpracticle 
computational complexity. The objective with this thesis is to take 
the models used in model based image processing, simplify and 
use them in suboptimal, but not computationally demanding algo- 
rithms. Algorithms that are essentially one-dimensional, and their 
extensions to two dimensions are given. The model used in this 
thesis is the well known hidden Markov model. Estimation of the 
number of hidden states from observed data is a pro’ lem that is 
addressed. The state order estimation problem is of general inter- 
est and is not specifically connected to image processing. An 
investigation of three state order estimation techniques for hidden 
Markov models is given. 76 refs. 


17686 (LRP—492/94) Pollution free discretization of 
Maxwell's equations in terms of potentials. Jaun, A. (Ecole 
Polytechnique Federale, Lausanne (Switzerland). Centre de 
Recherche en Physique des Plasma (CRPP)); Appert, K.; Vaciavik, 
J. Ecole Polytechnique Federale, Lausanne (Switzerland). Centre 
de Recherche en Physique des Plasma (CRPP). Mar 1994. 13p. 
Order Number DE94622706. Source: OSTI; NTIS; INIS. 

A 2D discretization of Maxwell's equations is studied in terms of 
the electromagnetic potentials using linear and cubic finite ele- 
ments. The formulation is first analyzed with respect to the discrete 
dispersion properties to show that it is pollution free. It is then fur- 
ther applied to a simple cylindrical waveguide problem, showing 
good convergence to the analytical eigenfrequencies. (author) 6 
figs., 13 refs. 


17687 (LUSADG-SAIP-93-1007) Expert systems develop- 
ment: some problems, motives and issues in an exploratory 
study. Mehdi Sagheb-Tehrani. Lund Univ. (Sweden). Dept. of Infor- 
matics. Oct 1993. 252p. Order Number DE94622707. Source: 
OSTI; NTIS; INIS. 

Even though expert systems (ES) have been in use since the 
early eighties, there is a remarkable lack of a strong theoretical 
base for handling expert systems development problems. There is 
a requirement in the ES field for theories or explanatory models to 
formulate propositions, to conduct research and interpret findings in 
a coherent way. This work presents an exploratory investigation 
designed to identify some problems, motives and issues associated 
with developing expert systems. Totally, twenty-five expert systems 
were developed by various organizations which participated in the 
study. The study attempts to provide evidence that either supports 
or refutes the anecdotes, gossips and speculations currently being 
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spread through the academic journals dealing with the expert sys- 
tems development in organizations. This study provides evidence 
that knowledge acquisition is indeed the bottleneck of expert sys- 
tems development. It also points out that most expert systems are 
still in the prototype stage, and that current expert systems are 
mostly used for aiding the decision making of less skilled domain 
personnel and to a lesser extent for advice to experts. The rationale 
behind these uses seems to be the search by organizations for 
better decision making in the hope of improving competitiveness. A 
conceptual model of expert systems development is introduced 
based upon theoretical studies and the findings of this study from 
which some hypotheses are drawn. The main objective of the 
model is to contribute to a larger theoretical framework. Another 
aim is to create a broader theoretical framework for expert systems 
development in order to implement such systems more success- 
fully. The results of the study confirm that the linkages of various 
concepts involved in the expert systems development process are 
very important for the design of a successful expert system project. 


17688 (ORNL/TM-12331) Multi-ring performance of the 
Kendall square multiprocessor. Dunigan, T.H. Oak Ridge Na- 
tional Lab., TN (United States). Mar 1994. 28p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO05- 
840R21400. Order Number DE94009157. Source: OSTI; NTIS; 
GPO Dep. 

Performance of the hierarchical shared-memory system of the 
Kendall Square Research multiprocessor is measured and charac- 
terized. The performance of prefetch is measured. Latency, 
bandwidth, and contention are analyzed on a 4-ring, 128 processor 
system. Scalability comparisons are made with other shared- 
memory and distributed-memory multiprocessors. 


17689 (ORNL/TM-12373) FASTPLOT: An _ interface to 
Microsoft® FORTRAN graphics. Ward, R.C. Oak Ridge National 
Lab., TN (United States). Mar 1994. 147p. Sponsored by USDOE, 
Washington, DC (United States);Environmental Protection Agency, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE94010039. Source: OSTI; NTIS; GPO Dep. 
Interface routines to the Microsoft® FORTRAN graphics library 
(GRAPHICS.LIB) are provided to facilitate development of graphics 
codes. These routines are collected into the FASTPLOT library 
(FASTPLOT.LIB). The FASTPLOT routines simplified the develop- 
ment of applications utilizing graphics and add capabilities not 
available in GRAPHICS.LIB such as plotting histograms, splines, 
symbols, and error bars. Specifically, these routines were utilized 
in the development of the mortality data viewing code, 
MORTVIEW, for the US Environmental Protection Agency. Rou- 
tines for color imaging, developed for use with the X-ray Computer 
Tomography (XCT) imaging code, and examples are also provided 
in the FASTPLOT library. Many example uses of FASTPLOT.LIB 
are contained in this document to facilitate applications develop- 
ment. The FASTPLOT.LIB library, source, and applications 
programs are supplied on the accompanying FASTPLOT diskette. 


17690 (PSI-94-05) Implementation and testing of the 
CFDS-FLOWSD code. Smith, B.L. (Paul Scherrer inst. (PSI), Villi- 
gen (Switzerland)). Paul Scherrer Inst. (PSI), Villigen (Switzerland). 
Mar 1994. 45p. Order Number DE94623842. Source: OSTI; NTIS; 
INIS. 

FLOWSD is a multi-purpose, transient fluid dynamics and heat 
transfer code developed by Computational Fluid Dynamics Ser- 
vices (CFDS), a branch of AEA Technology, based at Harwell. The 
code is supplied with a SUN-based operating environment consist- 
ing of an interactive grid generator SOPHIA and a post-processor 
JASPER for graphical display of results. Both SOPHIA and 
JASPER are extensions of the support software originally written 
for the ASTEC code, also promoted by CFDS. The latest release 
of FLOW3D contains well-tested turbulence and combustion 
models and, in a less-developed form, a multi-phase modelling po- 
tential. This document describes briefly the modelling capabilities of 
FLOWSD (Release 3.2) and outlines implementation procedures for 
the VAX, CRAY and CONVEX computer systems. Additional re- 
marks are made concerning the in-house support programs which 
have been specially written in order to adapt existing ASTEC input 
data for use with FLOW3D; these programs operate within a VAX- 
VMS environment. Three sample calculations have been performed 
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and results compared with those obtained previously using the 
ASTEC code, and checked against other available data, where ap- 
propriate. (author) 35 figs., 3 tabs., 42 refs. 


17691 (SAND-93-1977C) Interactive graphical model build- 
ing using telepresence and virtual reality. Cooke, C. 
(Massachusetts Inst. of Tech., Cambridge, MA (United States)); 
Stansfield, S. Sandia National Labs., Albuquerque, NM (United 
States). [1993]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF-940550-— 
2: Institute of Electrical and Electronics Engineers (IEEE) 
international conference on robotics, San Diego, CA (United 
States), 8-13 May 1994). Order Number DE94001421. Source: 
OSTI; NTIS; GPO Dep. 

This paper presents a prototype system developed at Sandia 
National Laboratories to create and verify computer-generated 
graphical models of remote physical environments. The goal of the 
system is to create an interface between an operator and a com- 
puter vision system so that graphical models can be created 
interactively. Virtual reality and telepresence are used to allow 
interaction between the operator, computer, and remote environ- 
ment. A stereo view of the remote environment is produced by two 
CCD cameras. The cameras are mounted on a three degree-of- 
freedom platform which is slaved to a mechanically-tracked, 
stereoscopic viewing device. This gives the operator a sense of im- 
mersion in the physical environment. The stereo video is enhanced 
by overlaying the graphical model onto it. Overlay of the graphical 
model onto the stereo video allows visual verification of graphical 
models. Creation of a graphical model is accomplished by allowing 
the operator to assist the computer in modeling. The operator con- 
trols a 3-D cursor to mark objects to be modeled. The computer 
then automatically extracts positional and geometric information 
about the object and creates the graphical model. 


17692 (SAND—93-2569C) The Time Domain Crossbar 
(TDX): A high speed, high density, FPGA design. Schreiber, 
A.L. Sandia National Labs., Albuquerque, NM (United States). 
[1993]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-9404119-2: Pro- 
gramable Logic Device (PLD) conference, San Jose, CA (United 
States), 11-13 Apr 1994). Order Number DE94007862. Source: 
OSTI; NTIS; GPO Dep. 

As system clock rates of electronic designs steadily increase, the 
need for high bandwidth communication between designs in the 
system becomes critical. The Time Domain Crossbar (TDX) pro- 
vides programmable, high-speed communications bandwidth 
across the user I/O pins of a VME backplane. The TDX timemultti- 
plexes 20MHz byte-wide data onto 80MHz byte-wide data for 
transmission between boards. A programmable register set allows 
the user to open and close virtual communicaton channels by con- 
figuring independent data paths between sets of boards. Because 
each additional TDX board provides another crossbar, the overall 
system bandwidth increases with the number of TDX boards. 


17693 (SAND-93-3980C) C++ optimization and excluding 
middle-level code. Budge, K.G. Sandia National Labs., Albu- 
querque, NM (United States). [1994]. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-9404121-1: 2. Conference on object-oriented numerics 
(OONSKI ‘94), Sun River, OR (United States), 24 Apr 1994). Order 
Number DE94008743. Source: OSTI; NTIS; GPO Dep. 
Object-oriented programming was invented to simplify the devel- 
opment and maintenance of complex programs. Its success in 
achieving this goal is attested to by the growing numbers of pro- 
grammers who have enthusiastically embraced the use of 
object-oriented programming languages, particularly C++. Although 
the C++ community has historically been dominated by program- 
mers of software tools, an increasing number of C++ programmers 
are from the numerics community. Early efforts at applying C++ to 
computationally intensive numerical application were stymied by 
serious performance problems. This has lead some programmers 
to conclude that computationally intensive codes should use C++ 
only in their upper levels, and drop into low-level languages such 
as FORTRAN-77 at lower levels. This leads to the question: What 
is the domain of applicability of the C++ programming language? 
For numerical programmers, the answer to this questions depends 





as much on the efficiency of the object code produced by the C++ 
compiler as it does on the software engineering characteristics of 
the C++ language. In this paper, the author will define what is 
meant by high-level, low-level, and middle-level code and discuss 
the optimization and software engineering aspects of each. The 
authors will illustrate how C++ may be used effectively for high- 
level and low-level code, and discuss the reasons why C++ is not 
as effective for middle-level code. Finally, the author will discuss 
some strategies for reducing the amount of middle-level code in 
C++ programs. These strategies may eliminate the need to use the 
umbrella paradigm as increasingly mature C++ optimizing compil- 
ers become available. 


17694 (SAND—94-0249) Multimedia as a desktop and ciass- 
room tool. Nelson, S. Sandia National Labs., Albuquerque, NM 
(United States). Feb 1994. 11p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. Order 
Number DE94009118. Source: OSTI; NTIS; GPO Dep. 

The major thrust of the study leading to this report was a quick, 
but in-depth, understanding of the process for using multimedia 
computer equipment for information exchange within our engineer- 
ing office and within the school environment. That is, how feasible 
is it to augment the typical office memo or school instruction sheet 
with pictures, video, and sounds? What specialized skills, hard- 
ware, and software are needed by those of us who want to use the 
technology? The brief study period allowed for an examination of 
available hardware and software, observation of current ap- 
proaches to multimedia within our particular environment, and the 
development of applications, all within the context of several 
project areas: The Sandia Science Advisors program; a Sandia 
scientific project associated with the National Information Infrastruc- 
ture Testbed; the curriculum of Monte Vista Elementary School of 
Albuquerque Public Schools; and the University of New Mexico 
Medical School Health Scene project. 


17695 (SAND-—94-0670C) Using voice input and audio teed- 


back to enhance the reality of a virtual experience. Miner, N.E. 


Sandia National Labs., Albuquerque, NM (United States). [1994]. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-9406136-1: 7. IMAGE confer- 
ence, Tucson, AZ (United States), 12-17 Jun 1994). Order Number 
DE94009286. Source: OSTI; NTIS; GPO Dep. 

Virtual Reality (VR) is a rapidly emerging technology which al- 
lows participants to experience a virtual environment through 
stimulation of the participant's senses. Intuitive and natural interac- 
tions with the virtual world help to create a realistic experience. 
Typically, a participant is immersed in a virtual environment 
through the use of a 3-D viewer. Realistic, computer-generated en- 
vironment models and accurate tracking of a participant's view are 
important factors for adding realism to a virtual experience. Stimu- 
lating a participant's sense of sound and providing a natural form 
of communication for interacting with the virtual world are equally 
important. This paper discusses the advantages and importance of 
incorporating voice recognition and audio feedback capabilities into 
a virtual world experience. Various approaches and levels of com- 
plexity are discussed. Examples of the use of voice and sound are 
presented through the description of a research application devel- 
oped in the VR laboratory at Sandia National Laboratories. 


17696 (SAND—94-0733C) Correlation, functional analysis 
and optical pattern recognition. Dickey, F.M.; Lee, M.L.; Stalker, 
K.T. Sandia National Labs., Albuquerque, NM (United States). 
[1994]. 23p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-9406128—1: 
Euro-American workshop on optical pattern recognition, LaRochelle 
(France), 14-17 Jun 1994). Order Number DE94008431. Source: 
OSTI; NTIS; GPO Dep. 

Correlation integrals have played a central role in optical pattern 
recognition. The success of correlation, however, has been limited. 
What is needed is a mathematical operation more complex than 
correlation. Suitably complex operations are the functionals defined 
on the Hilbert space of Lebesgue square integrable functions. Cor- 
relation is a linear functional of a parameter. In this paper, we 
develop a representation of functionals in terms of inner products 
or equivalently correlation functions. We also discuss the role of 
functionals in neutral networks. Having established a broad relation 
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of correlation to pattern recognition, we discuss the computation of 
correlation functions using acousto-optics. 


17697 (SAND-—94-8225) OPT++: An object-oriented class Ili- 
brary for nonlinear optimization. Meza, J.C. Sandia National 
Labs., Livermore, CA (United States). Mar 1994. 21p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
76DR00789. Order Number DE94008890. Source: OSTI; NTIS; 
GPO Dep. 

Object-oriented programming is becoming a popular way of de- 
veloping new software. The promise of this new programming 
paradigm is that software developed through these concepts will be 
more reliable and easier to re-use, thereby decreasing the time 
and cost of the software development cycle. This report describes 
the development of a C++ class library for nonlinear optimization. 
Using object-oriented techniques, this new library was designed so 
that the interface is easy to use while being general enough so 
that new optimization algorithms can be added easily to the exist- 
ing framework. 


17698 (SKB-TR-93-21) Development of "CHEMFRONTS’ a 
coupled transport and geochemical program to handle reac- 
tion fronts. Baeverman, C. (Royal Inst. of Tech., Stockholm 
(Sweden). Dept. of Chemical Engineering). Swedish Nuclear Fuel 
and Waste Management Co., Stockholm (Sweden). Oct 1993. 
254p. Order Number DE94621512. Source: OSTI; NTIS; INIS. 

A computer program to calculate coupled mass transport and 
fluid rock interactions has been developed. The program, CHEM- 
FRONTS, is based on the quasi-stationary state approximation and 
uses a kinetic expression for the mineral dissolution and precipita- 
tion coupled to a transport model. It is adapted to handle sharp 
reaction fronts. Such fronts evolve in the ground and typical exam- 
ples are redox fronts and dissolution and precipitation fronts. 
CHEMFRONTS calculates the chemical reactions for one- 
dimensional advective flow through a porous medium. Reactions 
between the water and the solid phase such as dissolution and 
precipitation are included in the model. In the water phase, com- 
plexation and redox reactions are also computed. To verify the 
program, comparisons have been made with results obtained with 
other computer programs, CHEQMATE, PHASEQL/FLOW, and 
DYNAMIX. Natural analogues, such as Pocos de Caldas and Cigar 
Lake, are also studied. The results from the simulations and com- 
parisons are encouraging. 37 refs. 


17699 (SKI-TR-93-27) SITE-94. Scenario development FEP 
audit list preparation: methodology and presentation. Sten- 
house, M. (Intera Information Technologies, Leicestershire (United 
Kingdom)); Chapman, N.; Sumerling, T. Swedish Nuclear Power 
Inspectorate, Stockholm (Sweden). Apr 1993. 154p. Order Number 
DE94621513. Source: OSTI; NTIS; INIS. 

This report concerns a study which is part of the SKI perfor- 
mance assessment project SITE-94. SITE-94 is a performance 
assessment of a hypothetical repository at a real site. The main ob- 
jective of the project is to determine how site specific data should 
be assimilated into the performance assessment process and to 
evaluate how uncertainties inherent in site characterization will in- 
fluence performance assessment results. Other important elements 
of SITE-94 are the development of a practical and defensible 
methodology for defining, constructing and analyzing scenarios, the 
development of approaches for treatment of uncertainties , evalua- 
tion of canister integrity, and the development and application of an 
appropriate quality assurance plan for performance assessments. 


17700 (SOL-93-8) Enhanced algorithms for stochastic pro- 
gramming. Krishna, A.S. Stanford Univ., CA (United States). 
Systems Optimization Lab. Sep 1993. 85p. Sponsored by USDOE, 
Washington, DC (United States);National Science Foundation, 
Washington, DC (United States);Electric Power Research Inst., 
Palo Alto, CA (United States). DOE Contract FG03-92ER25116. 
ECS-8906260; RP8010-09. Order Number DE94009423. Source: 
OSTI; NTIS; GPO Dep. 

In this dissertation, we present some of the recent advances 
made in solving two-stage stochastic linear programming problems 
of large size and complexity. Decomposition and sampling are two 
fundamental components of techniques to solve stochastic opti- 
mization problems. We describe improvements to the current 
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techniques in both these areas. We studied different ways of using 
importance sampling techniques in the context of Stochastic pro- 
gramming, by varying the choice of approximation functions used 
in this method. We have concluded that approximating the re- 
course function by a computationally inexpensive piecewise-linear 
function is highly efficient. This reduced the problem from finding 
the mean of a computationally expensive functions to finding that 
of a computationally inexpensive function. Then we implemented 
various variance reduction techniques to estimate the mean of a 
piecewise-linear function. This method achieved similar variance 
reductions in orders of magnitude less time than, when we directly 
applied variance-reduction techniques directly on the given prob- 
lem. In solving a stochastic linear program, the expected value 
problem is usually solved before a stochastic solution and also to 
speed-up the algorithm by making use of the information obtained 
from the solution of the expected value problem. We have devised 
a new decomposition scheme to improve the convergence of this 
algorithm. 


17701 (UCRL-ID-116819) Program Epicshow: A computer 
code to allow interactive viewing of the EPIC data libraries 
(version 94-1). Cullen, D.E. Lawrence Livermore National Lab., CA 
(United States). Feb 1994. 46p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE94009263. Source: OSTI; NTIS; GPO Dep. 

This report discusses the following on the program EPICSHOW: 
The EPIC System Overview; The Epicshow code; Contents of the 
Data Bases; Implementing Epicshow; What is Epicshow?; Brief In- 
struction to the Menu Options; A Guided tour of Epicshow; Z+10, 
Z-10, etc.: Selecting a Target; Freeze!!!; Major, Minor, etc.: Select- 
ing a Type of Data; Photon, Electron, etc.: Selecting a Projectile; 
Example Target and Projectile Output; Grids; 2 X 2; Zoom X and 
Show All; Points; Ratio; Lin/Log X and Y: Linear or Log Scaling; 
barn-1/em:Microscopic or Macroscopic; Listing: Tabulated Output 
Listings; Pstscript: Postscript Output; Legend; Bigger and Smaller: 
Character Size; Bottoms Up and No Bottom; Interpolation of Data; 
Availability; Using your mouse; Size of Data Bases; Epicshow's 
Standard Graphic Interface; and Postscript Output to Local Printer. 


17702 (UCRL-JC—115204) A new automatic contact formu- 
lation in DYNA3D. Whirley, R.G.; Engelmann, B.E. Lawrence 
Livermore National Lab., CA (United States). Aug 1993. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9309353-1: DYNA3D_ users 
group conference, Notingham (United Kingdom), 28-29 Sep 1993). 
Order Number DE94008299. Source: OSTI; NTIS; GPO Dep. 

This paper presents a new approach for the automatic definition 
and treatment of mechanical contact in DYNA3D. Automatic con- 
tact offers the benefits of significantly reduced model construction 
time and fewer opportunities for user error, but must maintain high 
reliability and acceptable computational costs. The major features 
of the proposed new method include automatic identification of po- 
tentially contacting surfaces during the initialization phase, a new 
high-performance contact search procedure, and the use of a well- 
defined surface normal which allows a consistent treatment of shell 
intersection and corner contact conditions without ad-hoc rules. 
Three examples are presented which illustrate the performance of 
newly proposed algorithm in the public DYNA3D code. 


17703 (UCRL-JC—115838) Combining nonlinear multireso- 
lution system and vector quantization for still image 
compression. Wong, Y. Lawrence Livermore National Lab., CA 
(United States). 17 Dec 1993. 12p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-940247-3: IS&T/Society of Photo-optical Instrumentation 
Engineers (SPIE) meeting on electronic imaging science and tech- 
nology, San Jose, CA (United States), 6-10 Feb 1994). Order 
Number DE94009422. Source: OSTI; NTIS; GPO Dep. 

It is popular to use multiresolution systems for image coding and 
compression. However, general-purpose techniques such as filter 
banks and wavelets are linear. While these systems are rigorous, 
nonlinear features in the signals cannot be utilized in a single entity 
for compression. Linear filters are known to blur the edges. Thus, 
the low-resolution images are typically blurred, carrying little infor- 
mation. We propose and demonstrate that edge-preserving filters 
such as median filters can be used in generating a multiresolution 
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system using the Laplacian pyramid. The signals in the detail 
images are small and localized to the edge areas. Principal com- 
ponent vector quantization (PCVQ) is used to encode the detail 
images. PCVQ is a tree-structured VQ which allows fast codebook 
design and encoding/decoding. In encoding, the quantization error 
at each level is fed back through the pyramid to the previous level 
so that ultimately all the error is confined to the first level. With 
simple coding methods, we demonstrate that images with PSNR 
33 dB can be obtained at 0.66 bpp without the use of entropy cod- 
ing. When the rate is decreased to 0.25 bpp, the PSNR of 30 dB 
can still be achieved. Combined with an earlier result, our work 
demonstrate that nonlinear filters can be used for multiresolution 
systems and image coding. 


17704 (UCRL-JC—115883) Binary authentication signatures 
integrity standard: System file integrity for the masses. Barto- 
letti, T. (Lawrence Livermore National Lab., CA (United States)); 
Graff, M.; Schales, D. Lawrence Livermore National Lab., CA 
(United States). Mar 1994. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. (CONF- 
9405111-4: 16. Department of Energy computer security group 
training conference, Denver, CO (United States), 3-5 May 1994). 
Order Number DE94009512. Source: OSTI; NTIS; GPO Dep. 

Thrusted software plays a central role in computer security, yet 
straightforward methods for authentication of installed software are 
lacking in the marketplace. This paper argues for a vendor- 
supported standard for the generation and publication of strong 
digital signature for all vendor-supplied system files. Progress in 
the design and adoption of a proposed standard is discussed. 


17705 (UCRL-JC—1 15988) Illumination-invariant face recog- 
nition with a contrast sensitive silicon retina. Buhmann, J.M. 
(Rheinische Friedrich-Wilhelms-Univ., Bonn (Germany). Inst. fuer 
Informatik Il); Lades, M.; Eeckman, F. Lawrence Livermore Na- 
tional Lab., CA (United States). 29 Nov 1993. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9311171-31: Neural information processing 
systems (NIPS) conference, Denver, CO (United States), 30 Nov - 
2 dec 1993). Order Number DE94009376. Source: OSTI; NTIS; 
GPO Dep. 

Changes in lighting conditions strongly effect the performance 
and reliability of computer vision systems. We report face recogni- 
tion results under drastically changing lighting conditions for a 
computer vision system which concurrently uses a contrast sensi- 
tive silicon retina and a conventional, gain controlled CCD camera. 
For both input devices the face recognition system employs an 
elastic matching algorithm with wavelet based features to classify 
unknown faces. To assess the effect of analog on-chip preprocess- 
ing by the silicon retina the CCD images have been digitally 
preprocessed with a bandpass filter to adjust the power spectrum. 
The silicon retina with its ability to adjust sensitivity increases the 
recognition rate up to 50 percent. These comparative experiments 
demonstrate that preprocessing with an analog VLSI silicon retina 
generates image data enriched with object-constant features. 


17706 (UCRL-LR-116004) On the implementation of error 
handling in dynamic interfaces to scientific codes. Solomon, 
C.J. Lawrence Livermore National Lab., CA (United States). 
Nov 1993. 51p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94008970. Source: OSTI; NTIS; GPO Dep. 

With the advent of powerful workstations with windowing sys- 
tems, the scientific community has become interested in user 
friendly interfaces as a means of promoting the distribution of sci- 
entific codes to colleagues. Distributing scientific codes to a wider 
audience can, however, be problematic because scientists, who are 
familiar with the problem being addressed but not aware of neces- 
sary operational details, are encouraged to use the codes. A more 
friendly environment that not only guides user inputs, but also helps 
catch errors is needed. This thesis presents a dynamic graphical 
user interface (GUI) creation system with user controlled support 
for error detection and handling. The system checks a series of 
constraints defining a valid input set whenever the state of the sys- 
tem changes and notifies the user when an error has occurred. A 
naive checking scheme was implemented that checks every con- 
Straint every time the system changes. However, this method 





examines many constraints whose values have not changed. 
Therefore, a minimum evaluation scheme that only checks those 
constraints that may have been violated was implemented. This 
system was implemented in a prototype and user testing was used 
to determine if it was a success. Users examined both the GUI cre- 
ation system and the end-user environment. The users found both 
to be easy to use and efficient enough for practical use. Moreover, 
they concluded that the system would promote distribution. 


17707 (UCRL-MA—107254-Rev.1) DYNA3D: A nonlinear, ex- 
plicit, three-dimensional finite element code for solid and 
structural mechanics, User manual: Revision 1. Whirley, R.G.; 
Engelmann, B.E. Lawrence Livermore National Lab., CA (United 
States). Nov 1993. 354p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE94009374. Source: OSTI; NTIS; GPO Dep. 

This report is the User Manual for the 1993 version of DYNA3D, 
and also serves as a User Guide. DYNASD is a nonlinear, expiicit, 
finite element code for analyzing the transient dynamic response of 
three-dimensional solids and structures. The code is fully vector- 
ized and is available on several computer platforms. DYNA3D 
includes solid, shell, beam, and truss elements to allow maximum 
flexibility in modeling physical problems. Many material models are 
available to represent a wide range of material behavior, including 
elasticity, plasticity, composites, thermal effects, and rate depen- 
dence. In addition, DYNA3D has a sophisticated contact interface 
capability, including frictional sliding and single surface contact. 
Rigid materials provide added modeling flexibility. A material model 
driver with interactive graphics display is incorporated into DYNA3D 
to permit accurate modeling of complex material response based 
on experimental data. Along with the DYNA3D Example Problem 
Manuai, this document provides the information necessary to apply 
DYNASD to solve a wide range of engineering analysis problems. 


17708 (UCRL-MA-115652) Guide to the CIAC-2300 series 
documents. Orvis, W.J. Lawrence Livermore National Lab., CA 
(United States). 13 Dec 1993. 4p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE94010065. Source: OSTI; NTIS; GPO Dep. 

The Computer Incident Advisory Capability (CIAC) creates public 
information documents for the Dept. of Energy (DOE) related to 
computer security. These documents, known as the CIAC-2300 
Series documents, are primarily concerned with information on se- 
curity threats and methods for protecting systems from those 
threats. This document is a compilation of the abstracts of these 
documents. 


17709 (WHC-SA-2331) The Westinghouse Hanford Com- 
pany Unclassified Computer Security Program. Gurth, R.J. 
Westinghouse Hanford Co., Richland, WA (United States). Feb 
1994. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. (CONF-9405111-3: 16. 
Department of Energy computer security group training conference, 
Denver, CO (United States), 3-5 May 1994). Order Number 
DE94009434. Source: OSTI; NTIS; GPO Dep. 

This paper describes the evolution of the Westinghouse Hanford 
Company (WHC) Unclassified Computer Security (UCS) Program 
over the past seven years. The intent has been to satisfy the re- 
quirements included in the DOE Order 1360.2B (DOE 1992) for 
Unclassified Computer Security in the most efficient and cost- 
effective manner. 
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Refer also to citation(s) 14649, 14659, 14665, 14876, 14910, 
14989, 14990, 15203, 15422, 16213, 16420, 16492, 16494, 16559, 
16630, 16631, 16632, 16898, 17326, 17618, 17647, 17701 


17710 (CONF-9306156—-) 1993 Department of Energy 
Records Management Conference. USDOE, Washington, DC 
(United States). [1993]. 808p. Sponsored by USDOE, Washington, 
DC (United States). (PNL-SA-22560-S). From Records manage- 
ment conference: ARMA material; Seattle, WA (United States); 


14-17 Jun 1993. Order Number DES94009741. Source: OSTI; 
NTIS; GPO Dep. 
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This document consists of viewgraphs from the presentations at 
the conference. Topics included are: DOE records management 
overview, NIRMA and ARMA resources, NARA records manage- 
ment training, potential quality assurance records, filing systems, 
organizing and indexing technical records, DOE-HQ initiatives, IRM 
reviews, status of epidemiologic inventory, disposition of records 
and personal papers, inactive records storage, establishing admin- 
istrative records, managing records at Hanford, electronic mail — 
legal and records issues, NARA-GAO reports status, consultive 
selling, automated indexing, decentralized approach to scheduling 
at a DOE office, developing specific records management pro- 
grams, storage and retrieval at Savannah River Plant, an optical 
disk case study, and special interest group reports. 


17711 (DOE/EIA—0569(93/4Q)) EIA directory of electronic 
products fourth quarter 1993. National Energy Information Cen- 
ter, Washington, DC (United States). 23 Feb 1994. 75p. Sponsored 
by USDOE, Washington, DC (United States). Order Number 
DE94007368. Source: OSTI; NTIS; GPO Dep. 

The Energy Information Administration (EIA) makes available for 
public use a series of machine-readable data files and computer 
models. The data files and models are made available to the public 
on magnetic tapes. In addition, selected data files/models are 
available on diskette for IBM-compatible personal computers. For 
each product listed in this directory, a detailed abstract is provided 
which describes the data published. 


17712 (DOE/RL-93-24-1) Hanford Environmental informa- 
tion System (HEIS): Volume 1, User’s guide. USDOE Richland 
Operations Office, WA (United States). 14 Jan 1994. 215p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE94007987. Source: OSTI; NTIS; INIS; GPO Dep. 

The Hanford Environmental Information System (HEIS) is a con- 
solidated set of automated resources that effectively manage the 
data gathered during environmental monitoring and restoration of 
the Hanford Site. HEIS includes an integrated database that pro- 
vides consistent and current data to all users and promotes 
sharing of data by the entire user community. HEIS is an informa- 
tion system with an inclusive database. Although the database is 
the nucleus of the system, HEIS also provides user access soft- 
ware: query-by-form data entry, extraction, and browsing facilities; 
menu-driven reporting facilities; an ad hoc query facility; and a 
geographic information system (GIS). These features, with the ex- 
ception of the GIS, are described in this manual set. Because 
HEIS contains data from the entire Hanford Site, many varieties of 
data are included and have.been divided into subject areas. Re- 
lated subject areas comprise several volumes of the manual set. 
The manual set includes a data dictionary that lists all of the fields 
in the HEIS database, with their definitions and a cross reference 
of their locations in the database; definitions of data qualifiers for 
analytical results; and a mapping between the HEIS software func- 
tions and the keyboard keys for each of the supported terminals or 
terminal emulators. 


17713 (DOE/RL-93-24-2) Hanford Environmental Informa- 
tion System (HEIS): Volume 2, Operator’s guide. USDOE 
Richland Operations Office, WA (United States). 14 Jan 1994. 
138p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE94008072. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the procedures that establish the configu- 
ration control processes for the Hanford Environmental Information 
System (HEIS) software. The procedures also provide the charter 
and function of the HEIS Configuration Control Board (CCB) for 
maintaining software. The software configuration control items cov- 
ered under these procedures include the HEIS software and 
database structure. The configuration control processes include 
both administrative and audit functions. The administrative role 
includes maintaining the overall change schedule, ensuring consis- 
tency of proposed changes, negotiating change plan adjustments, 
setting priorities, and tracking the status of changes. The configu- 
ration control process audits to ensure that changes are performed 
to applicable standards. 


17714 (DOE/RL-93-24-3) Hanford Environmental informa- 


tion System (HEIS): Volume 3, Subject Area reference manual. 
Schreck, R.|. USDOE Richland Operations Office, WA (United 
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States). 14 Jan 1994. 1938p. Sponsored by USDOE, Washington, 
DC (United States). Order Number DE94007988. Source: OST]; 
NTIS; INIS; GPO Dep. 

The Hanford Environmental Information System (HEIS) Subject 
Area manuals are designed as reference guides, that is, each 
chapter provides the information needed to make best use of each 
subject area, its tables, and reporting capabilities. Each subject 
area is documented in a chapter in one of the subject area manu- 
als. Because these are reference manuals, most of the information 
is also available in the online help system as well. See Section 
5.4.2 of the HEIS User’s Guide (DOE-RL 1994a) for a detailed de- 
scription of the online help. 


17715 (ETDE/JP-mf—94757361, pp. 192-197) Development 
of coal conversion technology data processing system. Ueda, 
S. (New Energy and Industrial Technology Development Organiza- 
tion, Tokyo (Japan)). New Energy and Industrial Technology 
Development Organization, Tokyo (Japan). Sep 1993. 203p. In 
Japan’s sunshine project. 17.: 1992 annual summary of coal lique- 
faction and gasification. Order Number DE94757361. Source: 
OSTI; NTIS; Available from New Energy and Industrial Technology 
Development Organization, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 

This report describes the achievement of development of coal 
conversion technology data processing system in the Sunshine 
Project for FY 1992. In fiscal 1992, the detailed design of general 
technical information database was conducted. Based on the fun- 
damental conditions for design, a master file was layouted as to 
meet retrieval requirements generated from a bibliographic hierar- 
chy. The master file consists of a total of 17 items, which include 
13 index items requiring inverted files. Two types of codes, i.e., 
user accessibility codes and category codes, were prepared. A re- 
trieval flow of document bibliographic records, detailed records, 
and image information was also made. In order to support efficient 
retrieval, a command system was designed, and its functions were 
illustrated. Several sample records were prepared, to examine the 
record selection criteria and manner of record description. The sys- 
tem of user management and daily/monthly operation was also 
investigated. Furthermore, the selection of basic software and in- 
vestigation of hardware are provided. 2 figs., 1 tab. 


17716 (ETDE/JP-mf-94757393, pp. 184-190) Development 
of information processing system for coal conversion technol- 
ogy. Ueda, S. (New Energy and Industrial Technology 
Development Organization, Tokyo (Japan)). New Energy and in- 
dustrial Technology Development Organization, Tokyo (Japan). Sep 
1993. 194p. (In Japanese). in Sunshine project for fiscal 1992.: 
Outlining compilation of result reports (coal liquefaction and gasifi- 
cation). Order Number DE94757393. Source: OSTI; NTIS; 
Available from New Energy and Industrial Technology Development 
Organization, Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, 
Toshima-ku, Tokyo, Japan. 

A report is given on the development of managing system of in- 
formation related to coal conversion technology carried out in fiscal 
1992. Fundamental requirements for designing the data base of 
general technical information are that the object references are for 
a limited field of coal conversion technique; one reference gener- 
ates about 50 records; and the hierarchical structure of 
bibliography must be kept in mind. In the code design, two classifi- 
cation codes of public section and category are prepared where 
the public section code is set at four stages in accordance with 
user's access levels. In the category code, the respective classifi- 
cation codes of subject, research and apparatus and the IEA code 
were concentrated into one single item. In the flow of retrieval, the 
bibliographic record showing the whole of references, detail record 
and image information were designed. One package software of 
the retrieval system meeting the conditions was found. Concerning 
hardware, the utilization of work station was judged to have a high 


possibility of realization in consideration of processing performance 
and cost. 2 figs. 


17717 


(ETDE/PUB-2(Rev.1)) International Energy: Subject 
Thesaurus: Revision 1. Energy Technology Data Exchange, Oak 
Ridge, TN (United States). 1993. 1120p. Sponsored by Energy 


Technology Data Exchange, Oak Ridge, TN (United States). Order 
Number DE94002590. Source: OSTI; NTIS. 
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The International Energy Agency: Subject Thesaurus contains 
the standard vocabulary of indexing terms (descriptors) developed 
and structured to build and maintain energy information databases. 
Involved in this cooperative task are (1) the technical staff of the 
USDOE Office of Scientific and Technical Information (OSTI) in co- 
operation with the member countries of the International Energy 
Agency's Energy Technology Data Exchange (ETDE) and (2) the 
International Atomic Energy Agency's International Nuclear Informa- 
tion System (INIS) staff representing the more than 100 countries 
and organizations that record and index information for the interna- 
tional nuclear information community. ETDE member countries are 
also members of INIS. Nuclear information prepared for INIS by 
ETDE member countries is included in the ETDE Energy Database, 
which contains the online equivalent of the printed INIS Atomindex. 
Indexing terminology is therefore cooperatively standardized for 
use in both information systems. This structured vocabulary reflects 
thscope of international energy research, development, and tech- 
nological programs. The terminology of this thesaurus aids in 
subject searching on commercial systems, such as “Energy Sci- 
ence & Technology” by DIALOG Information Services, “Energy” by 
STN International and the “ETDE Energy Database” by SilverPlat- 
ter. It is also the thesaurus for the Integrated Technical Information 
System (ITIS) online databases of the US Department of Energy. 


17718 (INIS-GB-617) Feasibility study and functional re- 
quirements for a digital non-conventional literature system at 
INIS and Member Sites. Hendley, T.; Dixon, R. Cimtech Ltd., Hat- 
field (United Kingdom). Mar 1993. 84p. Order Number 
DE94623838. Source: OSTI; NTIS (US Sales Only); INIS. 

The aim of any Non-Conventional Literature (NCL) system will 
be to improve the service INIS provides to members, reducing the 
operational cost of administering the NCL service by the streamlin- 
ing of procedures, allowing INIS to provide NCL to members using 
media relevant to the needs of members and positioning INIS so 
that as a member's needs change these needs can be catered for. 
Specific functional requirements include the receipt and checking of 
NCL documents and bibliographic data, conversion of received 
NCL into digital image form accessed by an image index database 
referenced alongside the existing bibliographic database and out- 
put of NCL to digital interchange/distribution media in addition to 
microfiche and possibly paper. The quality of service to members 
in terms of document quality and turn around time must be at least 
maintained. The study was undertaken by Cimtech consultants be- 
tween December 1992 and March 1993. Approximate costs and 
benefits of implementing a digital NCL system were identified. 
Some outstanding issues need to be resolved. This could include a 
pilot system being introduced which would allow requirements to 
be defined more fully and operational experience to be gained. 
(Author). 


17719 (INIS-mf-13856) Directory of IAEA databases. Inter- 
national Atomic Energy Agency, Vienna (Austria). Dec 1993. 124p. 
Order Number DE94622696. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This second edition of the Directory of IAEA Databases has been 
prepared within the Division of Scientific and Technical Information. 
Its main objective is to describe the computerized information 
sources available to staff members. This directory contains all 
databases produced at the IAEA, including databases stored on 
the mainframe, LAN’s and PC's. All IAEA Division Directors have 
been requested to register the existence of their databases with 
NESI. For the second edition database owners were requested to 
review the existing entries for their databases and answer four ad- 
ditional questions. The four additional questions concerned the 
type of database (e.g. Bibliographic, Text, Statistical etc.), the cate- 
gory of database (e.g. Administrative, Nuclear Data etc.), the 
available documentation and the type of media used for distribu- 
tion. In the individual entries on the following pages the answers to 
the first two questions (type and category) is always listed, but the 
answer to the second two questions (documentation and media) is 
only listed when information has been made available. 


17720 (INIS-RU-375, pp. 41-45) Data bank for calculation 
of activation by protons with energy up to 1 GeV. Il'inov, A.S.; 
Matushko, V.L.; Semenova, M.P.; Semenov, V.G.; Sobolevskij, 
N.M.; Udovenko, L.V. Gosudarstvennyj Komitet po Ispol’zovaniyu 





Atomnoj Ehnergii SSSR, Serpukhov (Russian Federation). Inst. 
Fiziki Vysokikh Ehnergij. 1990. 246p. (In Russian). (CONF- 
9009550—-: 5. All-Union scientific conference on ionizing radiation 
protection of nuclear-technical installations, Protvino (Russian Fed- 
eration), 19-21 Sep 1990). In 5th All-Union conference on ionizing 
radiation protection of nuclear-technical installation. Order Number 
DE94623502. Source: OSTI; NTIS (US Sales Only); INIS. 

A special bank of cross sections of radio nuclide production in 
proton-nuclear reactions is described. 9 refs. 


17721 (LA-UR-94-911) A systems engineering approach to 
AIS accreditation. Harris, L.M.; Hunteman, W.J. Los Alamos Na- 
tional Lab., NM (United States). [1994]. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9405111-2: 16. Department of Energy computer 
security group training conference, Denver, CO (United States), 3- 
5 May 1994). Order Number DE94009354. Source: OSTI; NTIS; 
GPO Dep. 

The systems engineering model provides the vehicle for commu- 
nication between the developer and the customer by presenting 
system facts and demonstrating the system in an organized form. 
The same model provides implementors with views of the system's 
function and capability. The authors contend that the process of 
obtaining accreditation for a classified Automated Information Sys- 
tem (AIS) adheres to the typical systems engineering model. The 
accreditation process is modeled as a “roadmap” with the customer 
represented by the Designed Accrediting Authority. The “roadmap” 
model reduces the amount of accreditation knowledge required of 
an AIS developer and maximizes the effectiveness of participation 
in the accreditation process by making the understanding of ac- 
creditation a natural consequence of applying the model. This 
paper identifies ten “destinations” on the “road” to accreditation. 
The significance of each “destination” is explained, as are the po- 
tential consequences of its exclusion. The “roadmap,” which has 
been applied to a range of information systems throughout the 
DOE community, establishes a paradigm for the certification and 
accreditation of classified AlSs. 


17722 (PNL-SA-23158) Economic espionage and informa- 
tion security. Miles, D.R. Pacific Northwest Lab., Richland, WA 
(United States). Oct 1993. 11p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-9310245-1: ASIS security seminar, Richland, WA (United 
States), 22-23 Oct 1993). Order Number DE94003692. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This report presents information on case studies and comments 
regarding commercial and economic collections; adversary efforts; 
concern for the loss of technology; R&D and the transfer of tech- 
nology; target attractiveness; and future concerns relating to 
information security. 


17723 (PSI-94-01) Conceptual design of an integrated in- 
formation system for safety related analysis of nuclear power 
plants (IRIS Phase 1). Hofer, K. (Paul Scherrer Inst. (PSI), Villigen 
(Switzerland)); Zehnder, P.; Galperin, A. Paul Scherrer Inst. (PSI), 
Villigen (Switzerland). Jan 1994. 65p. (STARS—11.). Order Number 
DE94622695. Source: OSTI; NTIS; INIS. 

This report deals with a conceptual design of an integrated infor- 
mation management system, called PSI-IRIS, as needed to assist 
the analysts for reactor safety related investigations on Swiss 
nuclear power plants within the project STARS. Performing compli- 
cated engineering analyses of an NPP requires storage and 
manipulation of a large amount of information, both data and 
knowledge. This information is characterized by its multi- 
disciplinary nature, complexity, and diversity. The problems caused 
by inefficient and lengthy manual operations involving the data flow 
management within the framework of the safety related analysis of 
an NPP, can be solved by applying computer aided engineering 
(CAE) principles. These principles are the basis for the design of 
the integrated information management system PSI-IRIS presented 
in this report. The basic idea is to créate a computerized environ- 
ment, which includes both database and functional capabilities. 
The database of the PSI-IRIS consists of two parts, an NPP 
generic database (GDB) and a collection of analysis results 
(CASE, |B). The GDB includes all technical plant data and informa- 
tion needed to generate input decks for all computer codes utilized 
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within the STARS project. The CASE, IB storage contains the accu- 
mulated knowledge, input decks, and result files of the NPP 
transient analyses. Considerations and analysis of the data types 
and the required data manipulation capabilities as well as opera- 
tional requirements resulted in the choice of an object-oriented 
database management system (OODBMS) as a development 
platform for solving the software engineering problems. Several ad- 
vantages of OODBMS's over conventional relational database 
management systems were found of crucial importance, especially 
providing the necessary flexibility for different data types and the 
potential for extensibility. (author) 15 figs., tabs., 20 refs. 


17724 (SAND—93-3987C) Environmental remediation and 
waste management information systems. Harrington, M.W.; Har- 
lan, C.P. Sandia National Labs., Albuquerque, NM (United States). 
[1993]. 21p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. Order Number 
DE94006140. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this paper is to document a few of the many en- 
vironmental information systems that currently exist worldwide. The 
paper is not meant to be a comprehensive list; merely a discussion 
of a few of the more technical environmental database systems 
that are available. Regulatory databases such as US Environmen- 
tal Protection Agency's (EPA’s) RODS (Records of Decision 
System) database [EPA, 1993] and cost databases such as EPA’s 
CORA (Cost of Remedial Action) database [EPA, 1993] are not in- 
cluded in this paper. Section 2 describes several US Department 
of Energy (DOE) Environmental Restoration and Waste Manage- 
ment (EM) information systems and databases. Section 3 
discusses several US EPA information systems on waste sites and 
technologies. Section 4 summarizes a few of the European Com- 
munity environmental information systems, networks, and 
clearinghouses. And finally, Section 5 provides a brief overview of 
Geographical Information Systems. Section 6 contains the refer- 
ences, and the Appendices contain supporting information. 


17725 (UCRL-MA-111991) CNGBOCHS: An _integrated 
Ingres-interleaf system for processing change requests asso- 
ciated with GEMBOCHS, EQ3/6, and other research groups. 
Daveler, S.A.; Lundeen, S.R.; Johnson, J.W. Lawrence Livermore 
National Lab., CA (United States). Jun 1993. 21p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE94008701. Source: OSTI; NTIS; GPO 
Dep. 

Over the years, users of the GEMBOCHS thermodynamic data- 
base (GEMBOCHS is an acronym for Geologic and Engineering 
Materials: Bibliography Of CHemical Species) and the EQ316 
software package have periodically forwarded suggestions for im- 
provement to the GEMBOCHS and EQ316 research groups. These 
correspondences typically report database or software errors that 
have been discovered during application, solicit the inclusion of ad- 
ditional or improved thermodynamic data, or suggest incorporation 
of new or alternate algorithms for performing various geochemical 
calculations. Traditionally, these suggestions have been made in 
person, over the phone, or via surface mail, and their resolution 
has often required additional correspondence. Hence, it has been 
difficult to maintain a complete, readily-accessible database of such 
transactions. This difficulty has been eliminated by development of 
the CNGBOCHS software package (CNGBOCHS is an acronym 
for ChaNGe Bibliography Of CHemical Species). This system per- 
mits GEMBOCHS and EQ316 users to submit suggestions for 
improvement using the standard electronic mail system (hereinafter 
referred to as email); facilitates timely review, status notification, 
and resolution of these suggestions; and greatly simplifies the task 
of maintaining a comprehensive change-request database that can 
be relationally searched and selectively printed in rapid fashion. 
The purpose of this document is to describe the procedure for sub- 
mitting email change requests to CNGREQ and to present a 
succinct summary of the CNGBOCHS-CNGREOQ interface: its local 
access, operation, and run-time options. 


17726 


(WHC-SA-1705) Developing a personal-computer- 
based records retention system using Paradox™. Sprouse, B.; 
Wray, S. Westinghouse Hanford Co., Richland, WA (United States). 
Oct 1993. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. (CONF-9310300—-1: 38. 
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Association of Records Managers and Administrators (ARMA) an- 
nual meeting, Seattle, WA (United States), 17-20 Oct 1993). Order 
Number DE94007984. Source: OSTI; NTIS; GPO Dep. 

Many records managers are confronted with large caches of 
records stored in corners, attics, or warehouses that seem to be 
“out of sight, out of mind.” Much of this information becomes “lost” 
because it is not properly identified and cataloged. Perhaps the 
records have always been stored in these places because the lack 
of an alternative. In these situations, the records manager must or- 
ganize and catalog the records and provide solutions to the records 
management and storage problems. A simple personal-computer- 
based records management system can be developed that will 
provide organization, accountability, and retrievability of the 
records. By developing a basic database structure and implement- 
ing some basic records management principles, a records manager 
can gain control of even the most extreme displays of records mis- 
management. This paper will discuss practical ways of establishing 
a records system that provides for database tracking using off-the- 
shelf database software packages. Database examples using 
Paradox software will be used to explain the basic concepts for de- 
veloping records systems. The paper will also discuss developing 
and performing a records assessment, researching applicable re- 
quirements, writing a records management plan, implementing the 
records system, and testing and modifying the system. 


9904 Law 
Refer also to citation(s) 15146 


17727 (IAEA-INFCIRC—9(rev.2/add.9)) Agreement on the 
privileges and immunities of the Agency. International Atomic 
Energy Agency, Vienna (Austria). Apr 1993. 78p. (In Arabic, Chi- 
nese, English, French, Russian, Order Number DE94619856. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The document lists the 63 Member States which by 28 February 
1993 had accepted the Agreement on the Privileges and Immuni- 
ties of the International Atomic Energy Agency. The list is followed 
by the texts of reservations made to the Agreement. 


17728 (IAEA-INFCIRC—167(add.16)) The text of the Agree- 
ment to Extend the Regional Co-operative Agreement for 
Research, Development and Training Related to Nuclear Sci- 
ence and Technology, 1987. Status of acceptances as of 28 
February 1993. International Atomic Energy Agency, Vienna (Aus- 
tria). Apr 1993. 5p. (in Chinese, English, French, Russian, Spanish 
Order Number DE94619854. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The document gives the status of acceptances as of 28 Febru- 
ary 1993 of the agreement to extend regional co-operative 
agreement for research, development and training related to nu- 
clear science and technology from 1987. 


17729 (IAEA-INFCIRC-423) Note by the IAEA Secretariat in 
connection with the statement of 11 October 1993 by the Min- 
ister of Atomic Energy of the Democratic People’s Republic of 
Korea (INFCIRC/422). International Atomic Energy Agency, Vienna 
(Austria). 27 Oct 1993. 11p. (In Arabic, Chinese, English, French, 
Russian, Order Number DE94619855. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The attached Note by the Secretariat of the International Atomic 
Energy Agency (IAEA) in connection with the statement of 11 Oc- 
tober 1993 by the Minister of Atomic Energy of the Democratic 
People’s Republic of Korea (INFCIRC/442) is being circulated for 
the information of Member States. 


17730 


(INFO-0439) Advances in Canadian regulatory prac- 
tice. Waddington, J.G. Atomic Energy Control Board, Ottawa, ON 
(Canada). Mar 1993. 20p. (CONF-920641-: Annual conference of 
the Canadian Nuclear Association and the Canadian Nuclear Soci- 


ety, St. John (Canada), 7-10 Jun 1992). Order 
DE94619857. Source: OSTI; NTIS (US Sales Only); INIS. 

The new General Amendments to the Regulations, new recom- 
mendations on dose limits, developments in techniques and safety 
thinking, and aging of plant are all contributing to the need for a 
significant number of new regulatory document on a wide range of 
topics. this paper highlights a number of initiatives taken in 
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response to these pressures, giving a brief background to the ini- 
tiative and, where possible, outlining some of the ideas in the 
document licensing guides on new dose limits, dosimetry, safety 
analysis, reliability, fault tree analysis, reporting requirements, hu- 
man factors, software, the ALARA principle, backfitting and the 
licensing process. (Author) 29 refs., fig., 4 tabs. 


17731 (INIS-mf-13815) Statement to the 37th session of 
the General Conference of the International Atomic Energy 
Agency, 27 September 1993; Statement to the 48th session of 
the United Nations General Assembly, 1 November 1993. Blix, 
H. International Atomic Energy Agency, Vienna (Austria). Nov 
1993. 39p. (CONF-9309112-: 37. general session of the Interna- 
tional Atomic Energy Agency; 37. session of the General 
Conference of the International Atomic Energy Agency; 48. session 
of the United Nations General Assembly, Vienna (Austria); New 
York, NY (United Sta Order Number DE94621494. Source: OST]; 
NTIS (US Sales Only); INIS. 

The statements outlines the IAEA activities in promotion of nu- 
clear techniques, development of nuclear power, management of 
spent nuclear fuel and radioactive waste, nuclear safety,nuclear lia- 
bility, strengthening of safeguards and non-proliferation regime. 


17732 (INIS-mf-13815, pp. 1-25) Statement to the 37th ses- 
sion of the General Conference of the International Atomic 
Energy Agency. Blix, H. (international Atomic Energy Agency, Vi- 
enna (Austria)). International Atomic Energy Agency, Vienna 
(Austria). Nov 1993. 39p. (CONF-9309112-: 37. general session of 
the International Atomic Energy Agency, Vienna (Austria), 20-27 
Sep 1993; IAEA-PI-C20E.). In Statement to the 37th session of 
the General Conference of the International Atomic Energy 
Agency, 27 September 1993; Statement to the 48th session of the 
United Nations General Assembly, 1 November 1993. Order Num- 
ber DE94621494. Source: OSTI; NTIS (US Sales Only); INIS. 

The statement outlines the IAEA activities in the field of nuclear 
energy development, disposal of radioactive wastes, nuclear 
safety, nuclear disarmament and non-proliferation, safeguards. 


17733 (INIS-mf-13815, pp. 26-38) Statement to the 48th 
session of the United Nations General Assembly. Blix, H. (Inter- 
national Atomic Energy Agency, Vienna (Austria)). International 
Atomic Energy Agency, Vienna (Austria). Nov 1993. 39p. (CONF- 
9311189-: 37. session of the General Conference of the 
International Atomic Energy Agency; 48. session of the United Na- 
tions General Assembly, New York, NY (United States), 1 Nov 
1993; IAEA-PI-C20E.). In Statement to the 37th session of the 
General Conference of the International Atomic Energy Agency, 27 
September 1993; Statement to the 48th session of the United Na- 
tions General Assembly, 1 November 1993. Order Number 
DE94621494. Source: OSTI; NTIS (US Sales Only); INIS. 

The statement outlines the IAEA activity in the field of nuclear 
power development, disposal of radioactive wastes, nuclear safety, 
nuclear disarmament and non-proliferation, safeguards. 


17734 (INIS-mf-13846, pp. 3.1-3.10) Notes for a speech. 
Merrithew, G.S. (Government of Canada, Ottawa, ON (Canada)). 
Canadian Nuclear Association, Toronto, ON (Canada). 1990. 245p. 
(CONF-900621-: 30. annual conference of the Canadian Nuclear 
Association and the 11th annual conference of the Canadian Nu- 
clear Society, Toronto (Canada), 3-7 Jun 1990). In Proceedings of 
the 30. Annual Conference of the Canadian Nuclear Association. 
Order Number DE94622203. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The federal government began a review of the nuclear industry 
in Canada in 1988. The review centered on the activities of Atomic 
Energy of Canada, but had implications for the whole of the nuclear 
industry, and for energy and environmental policy as well. Unique 
features of the industry include the special way in which the public 
views its technology; the high level of the technology it employs; its 
competitiveness; and the contribution made to the industry by its 
regulatory agency. Nuclear energy has made an important contri- 
bution to Canada’s energy supply. The government is also aware 
of the potential for serious environmental impacts from nuclear 
power. The federal government will be putting increased emphasis 
on energy efficiency and clean technologies. It will be investigating 
better ways of funding nuclear research and development and will 





be looking at the structure of the nuclear industry with a view to 
achieving better risk sharing. The government of Canada is com- 
mitted to working closely with all players in the nuclear industry 
towards building and stronger and more efficient program. (L.L.). 


17735 (INIS-mf-13846, pp. 3.36-3.42) Industrial capability: 
Meeting the demands of the 1990’s. Howett, J.R. (Organization 
of CANDU Industries, Toronto, ON (Canada)). Canadian Nuclear 
Association, Toronto, ON (Canada). 1990. 245p. (CONF-900621-: 
30. annual conference of the Canadian Nuclear Association and 
the 11th annual conference of the Canadian Nuclear Society, 
Toronto (Canada), 3-7 Jun 1990). In Proceedings of the 30. Annual 
Conference of the Canadian Nuclear Association. Order Number 
DE94622203. Source: OSTI; NTIS (US Sales Only); INIS. 

No orders for CANDU nuclear stations have been received since 
the late 1970's and early 1980's. Virtually all orders have been 
completed and supplied. However, the Canadian nuclear industry 
is on the threshold of a new cycle of orders and must be helped to 
get into a position where these orders can be met. Companies 
need immediate work so they can hold onto their expertise. Every 
effort should be made to place orders, at least for service or repair 
parts, with companies whose work will be required in the near fu- 
ture. Those who receive contracts must deliver on time and on 
budget. Continued efforts must be made to educate the general 
public with the object of dispelling the fear of nuclear energy. 
Serious efforts have to be made to form quality partnerships to ra- 
tionalize human and manufacturing resources. (L.L.). 


17736 (INIS-mf—13847, pp. 10.1-10.3) The industrial benefits 


of fusion arising from the Canadian Fusion Fuels Technology 
Project. Robinson, J. (Canadian Fusion Fuels Technology Project, 
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Toronto, ON (Canada)); Meikle, A.B. Canadian Nuclear Society, 
Toronto, ON (Canada). 1990. 440p. (CONF-900621-: 30. annual 
conference of the Canadian Nuclear Association and the 11th an- 
nual conference of the Canadian Nuclear Society, Toronto 
(Canada), 3-7 Jun 1990). In Proceedings of the 11th Annual Con- 
ference of the Canadian Nuclear Society. Order Number 
DE94622014. Source: OSTI; NTIS (US Sales Only); INIS. 

A main function of the Canadian Fusion Fuels Technology Project 
(CFFTP) is to manage the transfer of fusion systems technology 
from research organizations to industry. CFFTP then endeavors to 
obtain industrial contracts for engineering services and engineered 
products from major international fusion establishments to utilize 
the transferred technology. Benefits to industry include the devel- 
opment of new technologies, job creation, and strengthening their 
capability to compete in overseas markets. This paper describes 
the technology transfer process and some of the current projects 
being handied by CFFTP and Canadian industry. (Author). 


17737 (INIS-mf-13847, pp. 14.1-14.3) The AECB prepares 
for the challenges of the 90’s. Levesque, R.J.A. (Atomic Energy 
Control Board, Ottawa, ON (Canada)). Canadian Nuclear Society, 
Toronto, ON (Canada). 1990. 440p. (CONF-900621-: 30. annual 
conference of the Canadian Nuclear Association and the 11th an- 
nual conference of the Canadian Nuclear Society, Toronto 
(Canada), 3-7 Jun 1990). In Proceedings of the 11th Annual Con- 
ference of the Canadian Nuclear Society. Order Number 
DE94622014. Source: OSTI; NTIS (US Sales Only); INIS. 

The Atomic Energy Control Board has received renewed support 
and funding from the federal government to enable it to carry out 
its job of regulating the use of nuclear technology in Canada. 
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Neutron activation analysis for the determination of trace elements 
in biological materials, 19:15954 (RA;CZ)  _ 

Neutron activation analysis of biological samples at the Radio- 
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Nonlinear growth of the magnetic island, 19:17486 (IA;XA) 

Note by the IAEA Secretariat in connection with the statement of 
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PAIR (Planning and Analysis of Inspection Resources), 19:14897 
(R;US) 

Photonuclear reaction yield ratios in tissues used as an index of 
abnormality, 19:15924 (RA;CZ) 

PIGE studies on fluorine in Polish clays and kaolins (technological 
and environmental approach), 19:15956 (RA;CZ) 

Precision of the strontium/calcium ratio determination of coral 
sariples by radioisotope induced X-ray fluorescence, 19:15940 
(RA;CZ) 

Preliminary experimental results of CO. laser scattering on HT- 
6M, 19:17471 (IA;XA) 

Programmes of the IAEA utilizing nuclear analytical techniques in 
the life sciences, 19:15993 (RA;CZ) 

Radial electric fields in 1 = 2 torsatron/heliotron and stellarator, 
19:17459 (IA;XA) 

Radioactive contamination of forests in Poland, 19:16638 (RA;CZ) 

Radioanalysis of water, 19:15986 (RA;CZ) 

Radiochemical neutron activation analysis (RNAA) as compared 
to inductively coupled plasma mass-spectrometry (ICP-MS) for 
the analysis of normal human serum, 19:15944 (RA;CZ) 

Rb and Cs in spruce needles: levels, biodynamics and transfer 
factors, 19:15970 (RA;CZ) 

Recent developments in nuclear analytical techniques in metal 
toxicology studies, 19:15911 (RA;CZ) 

Research using small tokamaks: A collection of papers presented 
at the IAEA technical committee meeting, 19:17447 (1;XA) 

RF-system for HT-6M tokamak ICRH experiment, 19:17575 (IA;XA) 

Rotating Langmuir probe for measurement of edge radial profiles 
on CASTOR tokamak, 19:17470 (IA;XA) 


International Atomic Energy Agency, Vienna (Austria) 


Sawtooth stabilization by electron cyclotron heating near q = 1 
surface in WT-3 tokamak, 19:17451 (IA;XA) 

Separation and purification of a selenoprotein in the cytosol frac- 
tion of bovine kidneys, 19:16011 (RA;CZ) 

Simulation and optimisation of cyclic activation analysis of short- 
lived isotopes with 14 MeV neutron generator, 19:15935 (RA;CZ) 

Simultaneous cyclic and prompt neutron activation in large landfill 
and sewage sample analysis, 19:15899 (RA;CZ) 

Small-aspect-ratio tokamak research at Culham Laboratory, 
19:17568 (1A;XA) 

Soft X-ray tomography on HT-6B tokamak, 19:17472 (IA;XA) 

Some improvements in the quality of NAA procedures and the reli- 
ability of the results, 19:15943 (RA;CZ) 

Some phenomena of improved impurity confinement in HT-6B 
tokamak, 19:17463 (IA;XA) 

Speciation of trace elements in biological macromolecules using 
nuclear and bioanalytical methods, 19:16016 (RA;CZ) 

Stability of elliptical vortex flows in fusion plasma, 19:17485 (IA;XA) 

Statement to the 37th session of the General Conference of the 
International Atomic Energy Agency, 27 September 1993; 
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Development of a gas-promoted oil agglomeration process: 
[Quarterly] technical progress report, September 1, 1993— 
November 30, 1993, 19:14298 (R;US) 


lowa Univ., lowa City, IA (United States). Dept. of Physics and 
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(RA;CZ) 

A study on children’s condition thalassemia using neutron activa- 
tion analysis and other techniques, 19:15918 (RA;CZ) 

A survey of trace elements in fresh-water fish and rice along the 
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Cadmium losses on wet and dry ashing of plant materials, 

19:16000 (RA;CZ) 

Challenges of applications of nuclear analytical methods in the life 
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Correlation of elemental contents in cancerous and normal breast 
tissue with clinical stage and of blood by neutron activation anal- 
ysis, 19:15980 (RA;CZ) 
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September 1991—December 1992, 19:14389 (R;US) 

Oklahoma Univ., Norman, OK (United States) 

Continued support of “The Natural Resources Information System 
(NRIS) for the State of Oklahoma”: Quarterly technical progress 
report, October 1, 1993—December 31, 1993, 19:15591 (R;US) 

Oklahoma Univ., Norman, OK (United States). School of Geol- 
ogy and Geophysics 

Evaporites as a source for oil: Final report, July 15, 1988— 
February 28, 1994, 19:14443 (R;US) 

Regional assessments of the hydrocarbon generation potential of 
selected North American Proterozoic rock sequences: Final re- 
port, 19:14444 (R;US) 

Oklahoma Univ., Norman, OK (United States). School of 
Petroleum and Geological Engineering 

Characterization of non-Darcy multiphase flow in petroleum bear- 
ing formation: Final report, 19:14452 (R;US) 

Oregon Dept. of Fish and Wildlife, Corvallis, OR (United States) 

Columbia River Coordinated information System FY 1993 ser- 
vices and features report: October 1, 1992—September 31, 
1993, 19:14989 (R;US) 

Oregon State Univ., Corvallis, OR (United States) 
Combustion properties of Kraft Black Liquors, 19:14959 (R;US) 
Oregon Univ., Eugene, OR (United States) 

[Monitoring interfacial dynamics by pulsed laser techniques]: [An- 

nual report, August 1, 1988—July 31, 1989], 19:16067 (R;US) 
Oslo Univ. (Norway). Fysisk Inst. 

Visualization and analysis of two-phase flows in three-dimensional 
porous media, 19:16116 (R:NO) 

Oulu Univ. (Finland). Research Inst. of Northern Finland 

Utilization of forest energy in the Northern Finland, 19:14966 
(R;Fl;in Finnish) 
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Pacific Northwest Lab., Richland, WA (United States) 

1993 baseline solid waste management system description, 
19:14712 (R;US) 

A guide to environmental monitoring data, 1945-1972: Hanford 
Environmental Dose Reconstruction Project, 19:16862 (R;US) 
Aerosol and vapor characterization of Tank 241-C-103: Data re- 
port for in-tank OVS samples obtained December 2, 1993: 

Waste Tank Safety Program, 19:14714 (R;US) 

An evaluation of RAMS radiation schemes by field measurements, 
19:16575 (R;US) 

AVLIS modified direct denitration: UO3; powder evaluation, 
19:14558 (R;US) 

Biomimetic lithography and deposition kinetics of iron oxyhydrox- 
ide thin films, 19:16768 (R;US) 

Comparison of surface energy fluxes with satellite-derived surface 
energy flux estimates from a shrub-steppe, 19:16574 (R;US) 
Consolidated fuel reprocessing program: Criticality experiments 
with fast test reactor fuel pins in an organic moderator, 

19:16121 (R;US) 

Cover sheet for a Hanford historical document released for public 
availability, 19:16860 (R;US) 

Critical review: Radionuclide transport, sediment transport, and 
water quality mathematical modeling; and radionuclide adsorp- 
tion/desorption mechanisms, 19:16698 (R;US) 

Criticality experiments with mixed plutonium and uranium nitrate 
solution at a plutonium fraction of 0.5 in slab and cylindrical ge- 
ometry, 19:16120 (R;US) 

Criticality experiments with mixed oxide fuel pin arrays in 
plutonium-uranium nitrate solution, 19:16122 (R;US) 

Database for waste glass composition and properties, 19:14717 
(R;US) 

Economic espionage and information security, 19:17722 (R;US) 
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Energy consumption of personal computer workstations, 19:15634 
(R;US) 

Evaluation of sampling plans for in-service inspection of steam 
generator tubes: Volume 2, Comprehensive analytical and 
Monte Carlo simulation results for several sampling plans, 
19:15150 (R;US) 

Food security in the context of global environmental change, 
19:16576 (R;US) 

Fort Irwin Integrated Resource Assessment: Volume 2, Baseline 
detail, 19:15635 (R;US) 

Hanford Environmental Dose Reconstruction Project: Quarterly 
report, December 1993—February 1994, 19:16861 (R;US) 

Impact of catalysis on the production of the top 50 US commodity 
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Inhalation developmental toxicology studies: Acetonitrile in rats: 
Final report, 19:16892 (R;US) 
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ment Guide, 19:16491 (R;US) 

Integrated Baseline System (IBS): Version 2.0, System Manage- 
ment Guide, 19:16492 (R;US) 

Integrated Baseline System (IBS) Version 2.0: User guide, 
19:16493 (R:US) 

Integrated Baseline System (IBS) Version 2.0: Utilities Guide, 
19:16494 (R;US) 

Integrated Baseline System (IBS) Version 2.0: Models guide, 
19:16495 (R:US) 

Methodology and data used for estimating the complex-wide im- 
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19:14880 (R;US) 

Mitigation of Tank 241-SY-101 by pump mixing: Results of testing 
phases A and B, 19:14716 (R;US) 

OPTIONS for systemic change in mathematics, science, and tech- 
nology education: Scientist/teacher partnerships, 19:17601 
(R;US) 

Pacific Northwest Laboratory annual report for 1993 to the DOE 
Office of Energy Research: Part 1: Biomedical Sciences, 
19:16859 (R;US) 

Performance of an ion trap inductively coupled plasma mass spec- 
trometer, 19:16460 (R;US) 

Radiation exposures for DOE and DOE contractor employees, 
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1: Executive summary, 19:15633 (R;US) 

Russian research capabilities: Findings of site visits, 19:14713 
(R;US) 

R&D prioritization and resource management for technology se- 
lection, 19:14718 (R;US) 

Scintillating glass fiber neutron sensors: 1, Production and optical 
characterization, 19:16427 (R;US) 

Selection of a discount rate for use in NRC regulatory analyses 
and application of discount rates to future averted health effects, 
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Staffing decision processes and issues: Case studies of seven US 
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Statistical evaluations of current sampling procedures and incom- 
plete core recovery, 19:14715 (R;US) 

Technical support document for proposed 1994 revision of the 
MEC thermal envelope requirements, 19:15636 (R;US) 

Total cyanide analysis of tank core samples: Analytical results and 
supporting investigations: Revision 1, 19:14879 (R;US) 

Travel to Russia to meet with scientific institutes on risk computa- 
tion software: Foreign trip report, October 2-11, 1993, 19:17630 
(R;US) 

United States Program for Technical assistance to IAEA Stan- 
dards: Concept Paper: Knowledge Acquisition, Skills training 
for enhanced IAEA safeguards inspections, 19:14907 (R;US) 

Waste Tank Safety Program: Annual status report for FY 1993, 
Task 3: Organic chemistry, 19:14711 (R;US) 
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The concept of separation-transmutation and the management of 
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A versatile lattice for a tau-charm factory that includes a 
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scheme (high-emittance), 19:16259 (RA;FR) 

An introduction to photo-injector design, 19:16314 (R;FR) 
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Direct search for Higgs bosons, 19:17130 (RA;FR) 
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Electroweak physics with LEP, 19:17098 (R;FR) 

Evidence of the ¢'(1680) in ete~ annihilation, 19:17097 (R;FR) 
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19:17395 (R;FR) 
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ture, 19:16258 (RA:FR) 
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Planned e*e~ factories, 19:16242 (R;FR) 

Precise tests of the Standard Model in the neutral sector, 
19:17022 (RA;FR) 
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range, 19:17096 (R;FR) 

Searches for signals of supersymmetry, 19:16984 (R;FR) 

Searches for SUSY particles at LEP, 19:17103 (R;FR) 

Short pulse photoemission from a dispenser cathode under the 
2nd, 3rd and 4th harmonics of a picosecond Nd: YAG laser, 
19:16311 (R;FR) 

Some issues in the charged current sector, 19:17102 (RA;FR) 

The optimal method for the measurement of tau polarization, 
19:17104 (R;FR) 

The Orsay spot size monitor for the final focus test beam, 
19:16257 (R;FR) 

The Z resonance, 19:17100 (RA;FR) 

Paris-13 Univ., 93 - Saint-Denis (France) 

SACRE: help system to control experimental results, 19:14476 

(R;FR;In French) 
Paris-2 Univ., 75 (France) 

Development of an expert system in econometrics. Application to 

energy demand modelling, 19:17649 (R;FR;In French) 
Paris-6 Univ., 75 (France) 

Study of complex structure subsoils by integrated seismic interpre- 

tation, 19:14446 (R;FR;In French) 
Paris-6 Univ., 75 (France). Lab. de Physique Nucleaire et de 
Hautes Energies 
Neutrino physics at LHC/SSC, 19:17106 (R;FR) 
Passamaquoddy Tribe, Thomaston, ME (United States). Pas- 
samaquoddy Technology 

Passamaquoddy Innovative Clean Coal Technology Program: 

Public design report, 19:15077 (R;US) 
Paul Scherrer Inst. (PSI), Villigen (Switzerland) 

Conceptual design of an integrated information system for safety 
related analysis of nuclear power plants (IRIS Phase 1), 
19:17723 (R;CH) 

Implementation and 
19:17690 (R;CH) 

Results of measurements of the radioactivity in the Ukraine from 
1991/1992, 19:16863 (R;CH;In German) 

Speciation of radionuclides in the environment: Technical report, 
19:16650 (R;CH) 

The 1993 radon intercomparison exercise at PSI, 19:16021 (R;CH) 


Pennsylvania Electric Co., Johnstown, PA (United States) 
Integrated mild gasification processing at the Homer City Electric 


Power Generating Station site: Final report, July 1989-June 
1993, 19:14307 (R;US) 


testing of the CFDS-FLOW3D code, 


Princeton Univ., NJ (United States). Plasma Physics Lab. 


Pennsylvania State Univ., University Park, PA (United States) 

An integrated cloud observation and modeling investigation in 
support of the ARM program: Annual technical progress report, 
[September 15, 1992-September 14, 1993], 19:16530 (R;US) 

Pennsylvania State Univ., University Park, PA (United States). 
Coal and Organic Petrology Labs. 

Surface properties of photo-oxidized bituminous coals: Technical 

progress report, September—November 1993, 19:14405 (R;US) 
Pennsylvania State Univ., University Park, PA (United States). 
Coll. of Earth and Mineral Sciences 

Advanced thermally stable jet fuels: Technical progress report, 
April 1993-June 1993, 19:14979 (R;US) 

Pennsylvania State Univ., University Park, PA (United States). 
Dept. of Mineral Engineering 

Development of a cost-effective environmental compliance tech- 
nology for stripper well brines: Quarterly report, October 1, 
1993—December 31, 1998, 19:16623 (R;US) 

Petroleum Consulting Services, Canton, OH (United States) 

CO2/sand fracturing in low permeability reservoirs, 19:14503 (R;US) 

Physikalisch-Technische Bundesanstalt, Braunschweig (Ger- 
many) 

Electronic components with yttrium- and bismuth-based high-Tc 
superconductors: Subproject: Yttrium-based high-Te supercon- 
ductors. Final report, 19:17406 (R;DE;in German) 

Physikalisch-Technische Bundesanstalt, Braunschweig (Ger- 
many). Radioaktivitaet 

Half-lives and photon emission probabilities of frequently applied 
radionuclides, 19:17327 (R;DE;In German) 

Phytron Instruments, Inc., Mountain View, CA (United States) 

A charge distribution analysis instrument for catalysis and material 
science applications: First quarterly technical progress report, 
October 1, 1993—December 31, 1993, 19:16453 (R;US) 

Pittsburgh Univ., PA (United States). Dept. of Chemical and 
Petroleum Engineering 

Effect of pretreating of host oil on coprocessing: Quarterly progress 

report, October 1, 1993—December 31, 1993, 19:14319 (R;US) 
PlanEnergi S/l (Denmark) 

The cooperative housing society Vaarst Vestervang - green build- 
ing, 19:15630 (R;DK;in Danish) 

Portsmouth Gaseous Diffusion Plant, OH (United States) 

Analysis of the proposed relocation of the neutron criticality clus- 
ters in the process buildings for the Portsmouth Gaseous 
Diffusion Plant, 19:14881 (R;US) 

Power Environmental Services, Inc., Butte, MT (United States) 

[Advanced Coal Conversion Process]: Technical progress report, 
July 1, 1992—September 30, 1992, 19:14290 (R;US) 

Prairie View A and M Univ., TX (United States) 

[Support of HadroProduction of bottom using the 800 GeV/c pri- 
mary photon beam at the Fermilab tevatron]: 1993 E771 status 
report, 19:17055 (R;US) 

PrimeEnergy Corp., Stamford, CT (United States) 

Evaluation of target reservoirs for horizontal drilling: Lower Glen 
Rose Formation, South Texas, 19:14504 (R;US) 

Princeton Univ., NJ (United States). Plasma Physics Lab. 

Ballooning-mirror instability and internally driven Pc 4-5 wave 
events, 19:16947 (R;US) 

Bootstrap current in a tokamak, 19:17541 (R;US) 

Comparisons of gyrofluid and gyrokinetic simulations, 19:17538 
(R;US) 

Confinement and heating of a deuterium-tritium plasma, 19:17544 
(R;US) 

Decontamination and decommissioning the Tokamak Fusion Test 
Reactor, 19:17595 (R;US) 

Doppler-shifted neutral beam line shape and beam transmission, 
19:17594 (R;US) 

Fusion power production from TFTR plasmas fueled with deu- 
terium and tritium, 19:17545 (R;US) 

Global structures of Alfven-ballooning modes in magnetospheric 
plasmas, 19:16946 (R;US) 

ICRF-induced fusion product loss in TFTR, 19:17547 (R;US) 

Influence of radial electric field on Alfven-type instabilities, 
19:17537 (R;US) 

MHD stability regimes for steady state and pulsed reactors, 
19:17536 (R;US) 
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Princeton Univ., NJ (United States). Plasma Physics Lab. 


Nonlinear coupling of low-n modes in PBX-M, 19:17535 (R;US) 

Nonlinear electromagnetic gyrokinetic equations for rotating ax- 
isymmetric plasmas, 19:17543 (R;US) 

Numerical evaluation of high energy particle effects in magnetohy- 
drodynamics, 19:17542 (R;US) 

Princeton University Plasma Physics Laboratory Theory Division 
quarterly report, April 1-June 30, 1993, 19:17548 (R;US) 

Stabilization and onset of sawteeth in TFTR, 19:17539 (R;US) 

Study of high energy ion loss during hydrogen minority heating in 
TFTR, 19:17540 (R;US) 

The generalized accessibility and spectral gap of lower hybrid 
waves in tokamaks, 19:17534 (R;US) 

The validity of the extended energy principle, 19:17546 (R;US) 


Public Technology, inc., Washington, DC (United States) 

Comparison of two techniques for identifying energy conservation 
measures in low-income homes, 19:15665 (R;US) 

How to develop a long term CO, reduction plan: A project report, 
19:16522 (R;US) 

NGV fleet fueling station business plan: A public, private and 
utility partnership to identify economical business options for im- 
plementation of CNG fueling infrastructure, 19:15687 (R;US) 


Purdue Research Foundation, Lafayette, IN (United States) 
Molecular modeling in the development of metal radiopharmaceu- 
ticals: Final progress report, July 15, 1989-July 14, 1993, 
19:16752 (R;US) 


Purdue Univ., Lafayette, IN (United States) 
Development of a computer model for polycrystalline thin-film 
CulnSez and CdTe solar cells: Annual subcontract report, 1 
March 1992-28 February 1993, 19:14999 (R;US) 


Pyropower Corp., San Diego, CA (United States) 
Midwest Power PCFB demonstration project, Ahistrom Pyroflow® 
PCFB technology, 19:14428 (R;US) 
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Qatar General Petroleum Corporation, Doha (Qatar) 
GAOCMAO and its oil spill response activities in the Gulf, 
19:14490 (1;QA) 
Oil and Gas Industry In Qatar, 19:14488 (1;QA;In English, Arabic) 
The North Field Development, 19:14513 (1;QA;in English, Arabic) 


Queens Coll., Flushing, NY (United States). Dept. of Geology 
Evaporites as a source for oil: Final report, July 15, 1988— 
February 28, 1994, 19:14443 (R;US) 
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Radian Corp., Austin, TX (United States) 


High SOz removal efficiency testing: Technical progress report, 
October-December 1993, 19:15081 (R;US) 


Regensburg Univ. (Germany). Naturwissenschaftliche Fakultaet 
4 - Chemie und Pharmazie 
Separation of cesium from aqueous solutions using alkylated 
tetraaryl borates, 19:14577 (1;DE;In German) 


Research Inst. of Scripps Clinic, La Jolla, CA (United States). 
Dept. of Cell Biology 
[Genetic engineering with a gene encoding a soybean storage 
protein to identify DNA sequences to control its expression]: An- 
nual report, 1993, 19:16715 (R;US) 


Research Triangle inst., Research Triangle Park, NC (United 
States) 
Bench-scale demonstration of hot-gas desulfurization technology: 


Quarterly technical progress report, October 1-December 31, 
1993, 19:14313 (R:US) 


Resource Technology Corp., Laramie, WY (United States) 
Evaluation of the freeze-thaw/evaporation process for the treat- 
ment of produced waters: Quarterly technical progress report, 
October 1—December 31, 1993, 19:14475 (R;US) 
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Reynolds Electrical and Engineering Co., Inc., Las Vegas, NV 
(United States) 

A simulation of the transport and fate of radon-222 derived from 
thorium-230 low-level waste in the near-surface zone of the Ra- 
dioactive Waste Management Site in Area 5 of the Nevada Test 
Site, 19:14643 (R;US) 

Addendum to Environmental Monitoring Plan, Nevada Test Site 
and Support Facilities: Addendum 2, 19:14642 (R;US) 

DOE Nevada Operations Office Environmental Protection Imple- 
mentation Plan, November 9, 1993—November 9, 1994, 
19:15546 (R;US) 

Hydrogeologic data for science trench boreholes at the Area 5 Ra- 
dioactive Waste Management Site, Nevada Test Site, Nye 
County, Nevada, 19:14645 (R;US) 

Significance of water fluxes in a deep arid-region vadose zone to 
waste disposal strategies, 19:14620 (R;US) 

Richerson and Associates, Salt Lake City, UT (United States) 

Technical progress report during Phase 1 of the continuous fiber 
ceramic composites program, 19:15848 (R;US) 

Rijksuniversiteit Groningen (Netherlands). Kernfysisch Ver- 
snelier inst. 

The prospective European !SOL-type radioactive beam facilities, 
19:16308 (R;NL) 

Rio Grande do Sul Univ., Porto Alegre, RS (Brazil). Escola de 
Engenharia 

Study of ceramics sintering under high pressures, 19:15733 
(|;BR;In Portuguese) 

Rio Grande do Sul Univ., Porto Alegre, RS (Brazil). Inst. de Fisica 

Systematic study of hyperfine fields in Rhz Y Z type Heusler alloys 
with ''® Sn impurity using Moessbauer spectroscopy, 19:17379 
(I;BR;In Portuguese) 

Risk Engineering, Inc., Boulder, CO (United States) 

Analysis spectral shapes from California and central United States 
ground motion, 19:16907 (R;US) 

Risoe National Lab., Roskilde (Denmark). Combustion Dept. 

Surface combustion of straw: Construction of a test facility. Partial 
report, 19:14964 (R;DK;in Danish) 

Risoe National Lab., Roskilde (Denmark). Meteorology and 
Wind Energy 

Application of the wind atlas method to extremes of wind climatol- 
ogy, 19:15052 (R;DK) 

Risoe National Lab., Roskilde (Denmark). Nuclear Safety Re- 
search Dept. 

Hydrogen problems related to reactor accidents, 19:15263 (R;DK) 

Risoe National Lab., Roskilde (Denmark). Reactor Physics Dept. 

Danish calculations of the NEACRP pin-power benchmark, 
19:15152 (R;DK) 

Risoe National Lab., Roskilde (Denmark). Safety Dept. 

Gamma radiation fields from activity deposited on road and soil 
surfaces, 19:16654 (R;DK;In Danish) 

Risoe National Lab., Roskilde (Denmark). Solid State Physics 
Dept. 

Development of ceramic superconductors, 19:15839 (R;DK;In 
Danish) 

Structural studies of ceramic superconductors, 19:15840 (R;DK;In 
Danish) 

Risoe National Lab., Roskilde (Denmark). Systems Analysis 

Environmental planning and uncertainty, 19:15555 (R;DK) 

The cost of CO, reduction in Denmark - methodology and results, 
19:16580 (R;DK) 

Roberts and Schaefer Co., Salt Lake City, UT (United States) 

Bench-scale testing of the multi-gravity separator in combination 
with microcel: Fourth quarterly report, July 1, 1993-—September 
30, 1993, 19:14291 (R;US) 

Rochester Univ., NY (United States) 

Photochemistry of dithiolate complexes of the platinum group ele- 
ments: Progress report, May 1, 1993—April 30, 1994, 19:16069 
(R;US) 

The NE11 experiment at SLAC and the neutron form factors, 
19:17138 (R;US) 

Rochester Univ., NY (United States). Lab. for Laser Energetics 

LLE Review, Volume 57: Quarterly report, October-December 
1993, 19:17563 (R;US) 





Rockwell International Corp., Richland, WA (United States). 
Rockwell Hanford Operations 

The alleged 231-Z discharge of plutonium to the 216-Z-19 Ditch, 
February 1977, 19:14720 (R;US) 

Rockwell Power Services Co., Albuquerque, NM (United States) 

Optical simulation for imaging reconnaissance and intelligence 
sensors OSIRIS: High fidelity sensor simulation test bed: Modi- 
fied user's manual, 19:16458 (R;US) 

Rostock Univ. (Germany). 
Naturwissenschaftliche Fakultaet 

Properties of partially ionized hydrogen plasmas in high electric 
fields, 19:17442 (R;DE) 

Royal inst. of Tech., Stockholm (Sweden). Dept. of Mechanics 

Experiments in a boundary layer subjected to free stream turbu- 
lence. Part 1: Boundary layer structure and receptivity, 
19:16168 (R;SE) 

Experiments in a boundary layer subjected to free stream turbu- 
lence. Part 2: The role of TS waves in the transition process, 
19:16169 (R;SE) 

Royal Inst. of Tech., Stockholm (Sweden). Dept. of Plasma 
Physics 

Laboratory and space experiments as a key to the plasma uni- 
verse, 19:16948 (R:SE) 

The double probe electric field experiment on Freja: description 
and first results, 19:16949 (R;SE) 

Rutherford Appleton Lab., Chilton (United Kingdom) 

Determining the gluon distributions in the proton and photon from 
two-jet production at HERA, 19:17133 (R;GB) 

Double-crystal analyser system for the PRISMA spectrometer: 
test of a prototype, 19:16428 (R;GB) 

Fo(975), ao(980) as eye-witnesses of confinement, 19:17025 
(R;GB) 

MRS parton distributions, 19:17135 (R;GB) 

Probing lepton number violation via Majorana neutrinos at hadron 
supercolliders, 19:17134 (R;GB) 

Weak decays of charged K-mesons and charm particles, 
19:17136 (R;GB) 


Mathematisch- 
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Salk Inst. for Biological Studies, San Diego, CA (United States) 

Signal transduction pathways that regulate CAB gene expression: 
Progress report, 19:16714 (R;US) 

Third International Workshop on chromosome 11 workshop: Final 
report, September 1, 1992—August 31, 1993, 19:16729 (R;US) 

Sandia Corp., Albuquerque, NM (United States) 

Blast measurements on a medium-yield surface burst: Operation 
Redwing — Project 1.2, 19:16485 (R;US) 

Blast over vegetated and cleared areas: Operation Redwing — 
Project 1.10, 19:16486 (R;US) 

Sandia National Labs., Albuquerque, NM (United States) 

1993 triggered lighnting test program: Environments within 20 me- 
ters of the lighting channel and small area temporary protection 
concepts, 19:16474 (R;US) 

A comparison of spent fuel shipping cask response to 10 CFR 71 
normal conditions and realistic hot day extremes, 19:16128 
(R;US) 

A multitasking behavioral control system for the Robotic All Terrain 
Lunar Exploration Rover (RATLER), 19:16130 (R;US) 

A SAR image-formation algorithm that compensates for the 
spatially-variant effects of antenna motion, 19:16581 (R;US) 

Auser’s manual for the computer code HORSMIC, 19:14495 (R;US) 

Auser’s manual for the program TRES4: Random vibration analysis 
of vertical-axis wind turbines in turbulent winds, 19:15053 (R;US) 

Aerospace nuclear safety: An introduction and historical overview, 
19:15502 (R;US) 

Aging Management Guideline for commercial nuclear power 
plants: Battery chargers, inverters and uninterruptible power 
supplies: Final report, 19:15225 (R;US) 

Aging Management Guideline for commercial nuclear power 
plants: Motor control centers: Final report, 19:15503 (R;US) 

Air ingression calculations for selected plant transients using MEL- 
COR, 19:15501 (R;US) 


Sandia National Labs., Albuquerque, NM (United States) 


Air shock pressure-time vs distance, 19:16484 (R;US) 

An assessment of leadership in geothermal energy technology re- 
search and development, 19:15018 (R;US) 

An assessment of research and development leadership in ad- 
vanced batteries for electric vehicles, 19:15682 (R;US) 

An electrical test system for conductor formation process analysis, 
19:16219 (R;US) 

An evaluation of fiber optic intrusion detection systems in interior 
applications, 19:14908 (R;US) 

Analysis of a High Velocity Oxygen-Fuel (HVOF) thermal spray 
torch: Part 1, Numerical formulation, 19:16165 (R;US) 

Analysis of a High Velocity Oxygen-Fuel (HVOF) thermal spray 
torch: Part 2, Computational results, 19:16166 (R;US) 

Application of diffractive optics to photonic integrated circuit pack- 
aging, 19:16211 (R;US) 

Application of the modified voltage-dividing potentiometer to over- 
lay metrology in a CMOS/bulk process, 19:16214 (R;US) 

Applications of fiber optics in physical protection, 19:14906 (R;US) 

Assessment of an active dry barrier for a landfill cover system, 
19:14731 (R;US) 

Assessment of the current European research and developments 
in non-invasive integrated circuit analysis: Foreign trip report, 
August 29-September 18, 1993, 19:16190 (R;US) 

Assessment of the impact of degraded shear wall stiffnesses on 
seismic plant risk and seismic design loads, 19:15482 (R;US) 

Automated cleaning of electronic components, 19:15658 (R;US) 

Burnup verification using the FORK measurement system, 
19:16129 (R;US) 

C++ optimization and excluding middle-level code, 19:17693 (R;US) 

Characteristics of a piezoresistive accelerometer in high fre- 
quency, high shock environments, 19:16127 (R;US) 

Characterization of crosslinked electrooptic polyimides, 19:15860 
(R;US) 

Characterization of transducer cavities to oscillatory inputs, 
19:16461 (R;US) 

CIRCE2/DEKGEN2: A software package for facilitated optical 
analysis of 3-D distributed solar energy concentrators: Theory 
and user manual, 19:15008 (R;US) 

Computational methods for describing the laser-induced mechani- 
cal response of tissue, 19:16770 (R;US) 

Conjugated polymer fluorescence: interplay of correlations and al- 
ternation, 19:15859 (R;US) 

Constraining local 3-D models of the saturated-zone, Yucca 
Mountain, Nevada, 19:14730 (R;US) 

Correlation, functional analysis and optical pattern recognition, 
19:17696 (R;US) 

Critical analysis of via hole etching with a manufacturable RIE pro- 
cess using SiCl,/BCls/Clz chemistries, 19:16206 (R;US) 

Cumulative dose to members of the public from routine highway 
transportation of RAM, 19:14591 (R;US) 

Decision and systems analysis for underground storage tank 
waste retrieval systems and tank waste remediation system, 
19:14729 (R;US) 

Design and simulation of an FPGA-based printed wiring assembly, 
19:16203 (R;US) 

Detail design of a 10.4-m stretched-membrane dish: Phase 2, Fi- 
nal report, 19:15010 (R;US) 

Development of dry barriers for containment and remediation at 
waste sites, 19:14882 (R;US) 

Development of geothermal logging systems in the United States, 
19:15017 (R;US) 

Digitally controlled distributed phase shifter, 19:16201 (PA;US) 

DSMC simulation of low density nozzle expansion flow fields, 
19:16022 (R;US) 

Electrostatic Discharge testing of propellants and primers, 
19:16174 (R;US) 

Emerging nondestructive inspection methods for aging aircraft, 
19:16124 (R;US) 

Environmental remediation and waste management information 
systems, 19:17724 (R;US) 

Environmentally motivated tracking of geologic layer movement 


during bench biasting using discrete element methods, 
19:14421 (R;US) 
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Sandia National Labs., Albuquerque, NM (United States) 


Evaluation of second-generation central receiver technologies, 
19:15003 (R;US) 

Evaluation of shock mitigating materials in a V-band pyroshock 
environment simulated with a resonant fixture, 19:16467 (R;US) 

Factors governing selection of operating frequency for subsurface- 
imaging synthetic-aperture radar, 19:16125 (R;US) 

From display and PWB to MCMs: Large panel manufacturing, 
19:16209 (R;US) 

High-performance GaAs/AlGaAs optical phase modulators for mi- 
crowave photonic integrated circuits, 19:16216 (R;US) 

How to implement the Science Fair Self-Help Development Pro- 
gram in schools, 19:15566 (R;US) 

Hydrodynamics of maneuvering bodies: LDRD final report, 
19:16468 (R;US) 

Hydrogeological influences on radionuclide migration from the ma- 
jor radioactive waste burial sites at Chernobyl (A review), 
19:15505 (R;US) 

Illuminators for extreme ultraviolet lithography cameras with ring 
fields, 19:16212 (R;US) 

Incorporating long-term climate change in performance assess- 
ment for the Waste Isolation Pilot Plant, 19:14726 (R;US) 

Initial measurements with an actively cooled calorimeter in a large 
pool fire, 19:16442 (R;US) 

Initial performance assessment of the disposal of spent nuclear fuel 
and high-level waste stored at Idaho National Engineering Lab- 
oratory: Volume 1, Methodology and results, 19:14727 (R;US) 

Inspection reliability of a Nortec-30 Eddyscan system, 19:16176 
(R;US) 

Integrated analysis of DCH in Surry, 19:15500 (R;US) 

Interactive graphical model building using telepresence and virtual 
reality, 19:17691 (R;US) 

Intra-cascade surface recombination of point defects during ion 
bombardment of Ge (001), 19:15778 (R;US) 

lon beam surface treatment: A new capability for rapid melt and 
resolidification of surfaces, 19:14928 (R;US) 

lon-exchange performance of crystalline silico-titanates for cesium 
removal from Hanford Tank Waste Simulants, 19:14733 (R;US) 

Laser drilling of vertical vias in silicon, 19:16202 (R;US) 

Light scattering studies of a model electrorheological fluid, 
19:17399 (R;US) 

Manufacturing feasibility of several lead-free solders for electronic 
assembly, 19:16215 (R;US) 

MELCOR 1.8.2 assessment: Surry PWR TMLB’ (with a DCH 
study), 19:15499 (R;US) 

Multimedia as a desktop and classroom tool, 19:17694 (R;US) 

NDE activities and technology transfer at Sandia National Labora- 
tories, 19:16462 (R;US) 

New formulation for interferometric synthetic aperture radar for ter- 
rain mapping, 19:16655 (R;US) 

NMR characterization of shocked quartz, 19:16905 (R;US) 

Normalization method for video images, 19:16118 (PA;US) 

Numerical simulations of flow in a three-dimensional cavity- 
channel geometry, 19:16164 (R;US) 

Operational experience and evaluation of a dual-element 
stretched-membrane heliostat, 19:15009 (R;US) 

Operator aids for prediction of source term attenuation, 19:15504 
(R;US) 

Optical ordance system for use in explosive ordnance disposal ac- 
tivities, 19:16473 (R;US) 

Optical properties of lanthanide-doped RbTIOAsO, and transition 
metal-doped KTiIOPO,, 19:15861 (R;US) 

Overview of locking systems, 19:16126 (R;US) 

Overview of Sandia National Laboratories and Antenna Develop- 
ment Department, 19:15570 (R;US) 

ron of Sandia’s Electric Vehicle Battery Program, 19:15683 
(R;US) 

—— of shock physics codes for armor analysis, 19:15777 
(R;US) 

a validation of a numerical climate model, 19:14728 
(R;US) 

Perspectives on reactor safety, 19:15484 (R;US) 


Phase-locked arrays of vertical-cavity surface-emitting lasers, 
19:16207 (R;US) 
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Predicted optical performance of the high-altitude balloon experi- 
ment (HABE) telescope in an adverse thermal environment, 
19:16445 (R;US) 

Probability distributions for parameters of the Munson-Dawson 
salt creep model, 19:14725 (R;US) 

Probability mapping of contaminants, 19:16656 (R;US) 

Prototyping lead-free solders on hand-soldered, through-hole cir- 
cuit boards, 19:16205 (R;US) 

Providing quality customer services in a research and develop- 
ment project management organization, 19:17619 (R;US) 

Recent developments in phyroshock simulation using fixtures with 
tunable resonant frequencies, 19:16475 (R;US) 

Reconfigurable optical switches with monolithic electrical-to- 
optical interfaces, 19:16218 (R;US) 

Regulatory issues for Waste Isolation Pilot Plant long-term compli- 
ance with U.S. Environmental Protection Agency 40 CFR 191B 
and 268, 19:14722 (R;US) 

Renewable energy technology development at Sandia National 
Laboratories, 19:15609 (R;US) 

Risk assessment for the intentional depressurization strategy in 
PWRs, 19:15486 (R;US) 

Safeguards equipment of the future: Integrated monitoring sys- 
tems and remote monitoring, 19:14909 (R;US) 

Safeguards Information Management Systems (SIMS), 19:14910 
(R;US) 

Sandia National Laboratories interactions with organizations in the 
Former Soviet Union, 19:15567 (R;US) 

Sandia's photonic program and its changing national role, 
19:16213 (R;US) 

SERAPHIM: A magnetic propulsion scheme for fast trains, 
19:15684 (R;US) 

Shock characterization of quartz phenolic composite, 19:15858 
(R;US) 

Shock transmissibility analysis and testing of an armored vehicle 
hull representation at high frequencies, 19:16470 (R;US) 

Status of photovoltaic concentrator modules and systems, 
19:15011 (R;US) 

Status of Waste Isolation Pilot Plant compliance with 40 CFR 
191B, December 1992, 19:14723 (R;US) 

Summary of MELCOR 1.8.2 calculations for three LOCA se- 
quences (AG, S2D, and S3D) at the Surry Plant, 19:15487 (R;US) 

Technical and economic evaluation of selected technologies of the 
Landfill Characterization System, 19:14732 (R;US) 

Techniques for the evaluation of outgassing from polymeric wafer 
pods, 19:16220 (R;US) 

Technology transfer — protecting technologies during the transfer 
cycle (intellectual property issues), 19:15568 (R;US) 

Temperature dependence of the two-photon absorption spectrum 
of poly(di-n-hexylsilane), 19:16064 (R;US) 

Temperature-humidity-bias aging technique to identify defective 
surface mount capacitors, 19:16210 (R;US) 

Testing technology: A Sandia Technology Bulletin, 19:15569 (R;US) 

The bridge permeameter; An alternative method for single-phase, 
steady-state permeability measurements, 19:16463 (R;US) 

The computation of cloud base height from paired whole-sky 
imaging cameras, 19:16583 (R;US) 

The effect of sliding velocity on the mechanical response of an ar- 
tificial joint in Topopah Spring Member tuff: Yucca Mountain Site 
Characterization Project, 19:14721 (R;US) 

The influence of temperature and humidity on the wettability of im- 
mersion tin coated printed wiring boards, 19:16204 (R;US) 

The Solar Thermal Design Assistance Center report of its activities 
and accomplishments in Fiscal Year 1993, 19:15608 (R;US) 

The Time Domain Crossbar (TDX): A high speed, high density, 
FPGA design, 19:17692 (R;US) 

The use of optically triggered, high gain GaAs switches for UWB 
pulse generation, 19:16221 (R;US) 

Thermal control system for SSF sensor/electronics, 19:16123 
(R;US) 

Thermal stability studies of diamond-like carbon films, 19:15862 
(R;US) 

Thermomechanical damage recovery parameters for rocksalt from 
the Waste Isolation Pilot Plant, 19:14724 (R;US) 





Towards identifying data needs for a regional hydrogeologic con- 
tamination study using multiple realization simulations, 
19:14830 (R;US) 

Trace water vapor detection in nitrogen and hydrogen chloride 
gases by FTIR spectroscopy, 19:16447 (R;US) 

Travel to Germany to attend the ALT-IIl Project and Program 
Group meeting: Foreign trip report, November 8, 1993— 
November 18, 1993, 19:17437 (R;US) 

Travel to Morocco and Egypt to promote cooperation in the field of 
peaceful uses of nuclear energy: Foreign trip report, October 
16-28, 1993, 19:15693 (R;US) 

Two-dimensional finite element analysis of a polymer gel drug de- 
livery system, 19:16769 (R;US) 

Unique passive diagnostic for slapper detonators, 19:16469 (R;US) 

Using virtual objects to aid underground storage tank teleopera- 
tion, 19:16131 (R;US) 

Using voice input and audio feedback to enhance the reality of a 
virtual experience, 19:17695 (R;US) 

Utility Battery Storage Systems Program plan: FY 1994-FY 1998, 
19:15516 (R;US) 

Utilizing a Russian space nuclear reactor for a United States 
space mission: Systems integration issues, 19:15216 (R;US) 
Wafer-level pulsed-DC electromigration response at very high fre- 

quencies, 19:16217 (R;US) 

Wavefront sensing applications of binary optics, 19:16446 (R;US) 

Sandia National Labs., Livermore, CA (United States) 

A servo-mechanical load frame for in situ, non-invasive, imaging 
of damage development, 19:16175 (R;US) 

Corrosion and salt deposition issues in a supercritical water oxida- 
tion reactor, 19:15661 (R;US) 

Corrosion of stainless and carbon steels in molten mixtures of in- 
dustrial nitrates, 19:15779 (R;US) 

Development of a laboratory extreme-ultraviolet lithography tool, 
19:16208 (R;US) 

Environmental Protection Implementation Plan, 19:14831 (R;US) 

Extraction of cloud statistics from whole sky imaging cameras, 
19:16582 (R;US) 

Final development report H1632 Adjustable Caster Assembly, 
19:16132 (R;US) 

Mesh convergence differences based on failure mechanisms, 
19:16133 (R;US) 

OPT++: An object-oriented class library for nonlinear optimization, 
19:17697 (R;US) 

Pathways to agility in the production of neutron generators, 
19:15660 (R;US) 

Process Waste Assessment for inorganic solid waste and empty 
containers <30 gallons, 19:15659 (R;US) 

Reentry vehicle response to impacts with rigid targets, 19:16471 
(R;US) 

Safety issues for hydrogen-powered vehicles, 19:14942 (R;US) 

The expanded role of software in a control system, 19:15292 (R;US) 

The history of NATO TNF policy: The role of studies, analysis and 
exercises conference proceedings: Volume 2: Papers and pre- 
sentations, 19:15694 (R;US) 

Santa Barbara County Air Pollution Control District, Goleta, CA 
(United States) 

Ultra-low emissions gas turbine combustion system program: 
Progress report, July 1, 1993—February 28, 1994, 19:15055 
(R;US) 

Sao Paulo Univ., Ribeirao Preto, SP (Brazil). Faculdade de 
Medicina 

Monometric and scintiscanning evaluation of esophageal function 
after endoscopic sclerosis of esophageal varices. Controlled 
prospective study, 19:16755 (1;BR;ln Portuguese) 

Sao Paulo Univ., SP (Brazil). Inst. de Fisica 

Experimental study of the isotopic dependence in nuclear fusion 
and elastic scattering in the 115 O + §6 Cu systems, 
19:17443 (1;BR;In Portuguese) 

Solid angle experimental corrections for gamma-gamma angular 
correlation, 19:17328 (I;BR;in Portuguese) 

Study of rotational bands in 15° Pr using on-line +-spectroscopy 
methodology, 19:17159 (I;BR;in Portuguese) 

Savannah River Lab., Aiken, SC (United States) 

Dana Plant history, 1955, 19:14919 (R;US) 


Sociedade Brasileira de Geoquimica, Rio de Janeiro, RJ (Brazil) 


[Hanford history: Construction & Labor]: [Volume 2], 19:14559 
(R:US) 

Science Applications international Corp., McLean, VA (United 
States) 

A chronology of Comprehensive Test Ban proposals, negotiations, 
and debates: 1945-1993, 19:15692 (R;US) 

Climate research in the former Soviet Union: FASAC: Foreign 
Applied Sciences Assessment Center technical assessment re- 
port, 19:16540 (R;US) 

Science Applications international Corp., Oak Ridge, TN (United 
States) 

Addendum to the corrective action plan for Underground Storage 
Tanks 1219-U, 1222-U, 2082-U, 2068-U at the Rust Garage Fa- 
cility, Buildings 9720-15 and 9754-1: Oak Ridge Y-12 Plant, 
Oak Ridge, Tennessee, Facility ID #0-010117, 19:14813 (R;US) 

Remedial investigation report on the abandoned nitric acid 
pipeline at the Oak Ridge Y-12 Plant, Oak Ridge, Tennessee, 
19:14865 (R;US) 

Remedial Investigation Report on the Abandoned Nitric Acid 
Pipeline at the Oak Ridge Y-12 Plant, Oak Ridge, Tennessee: 
Energy Systems Environmental Restoration Program; Y-12 En- 
vironmental Restoration Program, 19:16626 (R;US) 

Request for closure, underground storage tank 2130-U: Oak 
Ridge Y-12 Plant, Oak Ridge, Tennessee, Facility ID #0- 
010117, 19:16676 (R;US) 


Science Applications International Corp., San Diego, CA (United 
States) 
Non-US data compression and coding research: FASAC Techni- 
cal Assessment Report, 19:17648 (R;US) 


Service Central de Protection contre les Rayonnements lon- 
isants, 78 - Le Vesinet (France) 
Monthly results of measurements: 
(R;FR;In French) 
Monthly results of measurements; 
(R;FR;In French) 
Monthly results of measurements; 
(R;FR;in French) 


Shoshone-Bannock Tribe, Fort Hall, ID (United States) 

Salmon River habitat enhancement annual report 1990, 19:14984 
(R;US) 

Sierra Energy Co., Cody, WY (United States) 

Enhanced oil recovery utilizing high-angle wells in the Frontier 
Formation, Badger Basin Field, Park County, Wyoming: Quar- 
terly technical progress report, 1 October 1993-31 December 
1993, 19:14464 (R;US) 

SIME-CONTROL, Sofia (Bulgaria) 

A computerized information system for metrological support of a 
NPP as a part of the quality assurance system, 19:15287 
(|;BG;In Bulgarian) 

Skidaway Inst. of Oceanography, Savannah, GA (United States) 

Second international symposium on the biogeochemistry of model 
estuaries: Estuarine processes in global change, 19:16682 
(R;US) 

Second International Symposium on the Biogeochemistry of 
Model Estuaries: Estuarine processes in global change: Final 
report, 19:16683 (R;US) 


Sociedade Brasileira de Geoquimica, Rio de Janeiro, RJ (Brazil) 
A complex geologic history in Carajas from studies of open 
geochronological systems: Rb-Sr and U-Pb in Zircons, 
19:15886 (1;BR;in Portuguese) 
Determination of gold and platinum group elements in rocks by 
neutron activation analysis, 19:15894 (1;BR;in Portuguese) 
Geochronology of alkaline province from Alto Paraguay (area 
Puerto Guarani-Porto Murtinho): preliminary considerations, 
19:15888 (1;BR;In Portuguese) 
Pb-Pb geochronology in feldspars and whole rock: experimental 
procedure and use examples, 19:15887 (|;BR;In Portuguese) 
Preliminary U-Pb geochronologic data from Mara Rosa region, 
Goias: consequences for Au mineralization age and for neo 
proterozoic tectonic evolution in the Center-West, 19:15892 
(|;BR;In Portuguese) 

Radioactive wastes and the nature: natural analogous, 19:14678 
(|;BR;In Portuguese) 


November 1993, 19:16659 
October 1993, 19:16658 


August 1993, 19:16657 
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Sociedade Brasileira de Geoquimica, Rio de Janeiro, RJ (Brazil) 


Rb-Sr geochronology of fitting rocks from auriferous deposit Mina 
lll, Crixas, Goias, 19:15890 (1;BR;In Portuguese) 

Rb-Sr geochronology of intrusive phases from granitic Massif of 
Pedra Branca, stanniferous province from Goias, 19:15891 
(I;BR;In Portuguese) 

U-Pb age in zircon of the meta rhyolite from volcano-sedimentary 
sequence of Ipora, Goias West, 19:15893 (1;BR;ln Portuguese) 
U-Pb age of Madeira granite, Pitinga (AM), 19:15889 (1;BR;In Por- 

tuguese) 

Zircon ages of the basement ortho gneisses of the Araguaia belt, 
North-Central Brazil, 19:15884 (1;BR) 

Zircon monocrystals dating by Pb evaporation technique in the 
isotope Geology Laboratory - UFPA: methodology and first re- 
sults, 19:15885 (1;BR;In Portuguese) 


Society of Petroleum Engineers, Richardson, TX (United States) 
The Second Colloquium on Petroleum Engineering Education, 
19:14457 (R;US) 


Solar Kinetics, inc., Dallas, TX (United States) 
Detail design of a 10.4-m stretched-membrane dish: Phase 2, Fi- 
nal report, 19:15010 (R;US) 


Solarex Corp., Newtown, PA (United States). Thin Film Div. 
Large-area, triple-junction a-Si alloy production scale-up: Semian- 
nual subcontract report, 17 March 1993-18 September 1993, 
19:14997 (R;US) 


Soltan Inst. for Nuclear Studies, Otwock-Swierk (Poland) 

Analysis of the inelastic a-5°Ar scattering and the °°K(p-vector, a) 
3€Ar reaction using folding potentials, 19:17312 (RA;PL) 

Astrophysical S-factors of reactions relevant for the solar neutrino 
problem, 19:17314 (RA;PL) 

Clustering phenomena in (alpha, HI) reactions on '*C, 19:17180 
(RA;PL) 

Coupling of collective and single-particle degrees of freedom in 
atomic nuclei (commentary to thesis qualifying for assistant- 
professorship), 19:17183 (R;PL;In Polish) 

Electron screening in the reactions ’Li(p,a)*He, ®Li(d,a)*He and 
DWBA calculations in the subcoulomb regime, 19:17315 (RA;PL) 

Final state interaction in the pd — pnp reaction at 1 GeV, 
19:17320 (R;PL) 

FRS: a versatile magnetic spectrometer for relativistic heavy ions 
at GSI, 19:16429 (RA;PL) 

Heavy ion induced Ka X-ray spectra of Tb studied by means of 
bent-crystal spectrometer, 19:17349 (RA;PL) 

Internal conversion in highly stripped ®Kr ions, 19:17193 (RA;PL) 

Measured and calculated neutron scattering cross sections for the 
actinide nuclei 2*Th, 258U, and 29®Pu, 19:17318 (RA;PL) 

Microscopic description of 26-decay and double charge exchange 
reaction with pions, 19:17316 (RA;PL) 

Nuclear structure studies far off stability using radioactive beams 
and inverse kinematics, 19:17317 (RA;PL) 

Penning trap mass spectrometry of neutron-deficient Rb- and Sr- 
isotopes, 19:16431 (RA;PL) 

Plastic barrel for the 4x detector at SIS-ESR, 19:16430 (RA;PL) 

Power law and fluctuations in multifragmentation, 19:17313 (RA;PL) 

Second forbidden unique §* decay and cosmic ray half-life of 
54Min, 19:17192 (RA;PL) 

Selected topics in nuclear- and astro-physics: Proceedings of the 
22nd Masurian Lakes summer school on nuclear physics, held 
in Piaski, Poland, August 26 - September 5, 1991. Seminars, 
19:17145 (R;PL) 

Shape effects in heavy-ion induced fission, 19:17310 (RA;PL) 

Statistical decay out of the super-deformed yrast bands?, 
19:17182 (RA;PL) 

Systematic study of L-shell ionization of some rare earth elements 
by light ion bombardment, 19:17319 (R;PL) 

The algebraic generator coordinate method as a way to collective 
dynamics. An application to the interacting boson model, 
19:17181 (RA;PL) 

The astrophysical relevant reaction '°F(p, a)'®O at sub-Coulomb 
energies, 19:17215 (RA;PL) 

Tidal symmetry in scattering of polarized *°Na from 2°8Pb, 
19:17311 (RA;PL) 

Uniformity measure for power-law mass spectrum in nuclear frag- 
mentation, 19:17216 (R;PL) 
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South Carolina State Univ., Orangeburg, SC (United States). 
Dept. of Natural Sciences 
Applications of high transition temperature superconductors at the 
Savannah River Site: Annual progress report, 19:17404 (R;US) 
Southeastern Universities Research Association, Inc., Newport 
News, VA (United States). Continuous Electron Beam Ac- 
celerator Facility 
Elastic charge form factors for K mesons, 19:17120 (R;US) 
Goldstone pion and other mesons using a scalar confining interac- 
tion, 19:16994 (R;US) 
Intermediate energy semileptonic probes of the hadronic neutral 
current, 19:17051 (R;US) 
Momentum transfer dependence of medium effects in the (e,e’) 
longitudinal response, 19:17242 (R;US) 
Multipass beam position, profile, and polarization measurements 
using intense photon target, 19:16268 (R;US) 
Qualitative and quantitative aspects of the QCD theory of elastic 
form factors, 19:17119 (R;US) 
Survey techniques developed to align stacked beamlines at CE- 
BAF, 19:16267 (R:US) 
The proton magnetic form factor in a vector meson dominance 
model, 19:17121 (R;US) 
Southern California Research Corp., San Rafael, CA (United 
States) 
Preliminary design of 2 special casing joint for a well equipped 
twin horizontal drainholes in the Oxnard field, 19:14522 (R;US) 
Southern Co. Services, Inc., Birmingham, AL (United States) 
[Hot Gas Cleanup Test Facility for Gasification and Pressurized 
Combustion]: Quarterly technical progress report, October 1— 
December 31, 1993, 19:14306 (R;US) 
Southern Illinois Univ., Carbondale, IL (United States) 
An attrition-resistant zinc titanate sorbent for sulfur: [Quarterly] re- 
port, September 1—November 30, 1993, 19:14333 (R;US) 
Southern Iilinois Univ., Carbondale, IL (United States). Dept. of 
Geology 
Coal combustion under conditions of blast furnace injectiori: 
[Quarterly] technical report, September 1—November 30, 1993, 
19:14391 (R;US) 
Southern Illinois Univ., Carbondale, IL (United States). Dept. of 
Mechanical Engineering and Energy Processes 
Illinois coal/RDF coprocessing to produce high quality solids and 
liquids: [Quarterly] technical report, September 1—November 30, 
1993, 19:14330 (R;US) 
Southern Illinois Univ., Carbondale, IL (United States). Dept. of 
Mining Engineering 
Production of Illinois base compliance coal using enhanced gravity 
separation: [Quarterly] technical report, September 1- 
November 30, 1993, 19:14293 (R;US) 
Southern Research Inst., Birmingham, AL (United States) 
Fundamental mechanisms in flue gas conditioning: Quarterly re- 
port, October 1993—December 1993, 19:14399 (R;US) 
Southwest Research Inst., San Antonio, TX (United States) 
Sealed source and device design safety testing: Technical report 
on the findings of Task 1, October 1991—April 1993: Volume 1, 
19:14932 (R;US) 
Spauschus Associates, Inc., Stockbridge, GA (United States) 
Seaied tube comparisons of the compatibility of desiccants with 
refrigerants and lubricants: Quarterly technical progress report, 
1 August 1993-31 December 1993, 19:16103 (R;US) 
Spectra Technology, Inc., Bellevue, WA (United States) 
Experimental support for KrF laser modeling: Final report, 
19:16194 (R;US) 
SRI International, Menlo Park, CA (United States) 
Fundamental studies of coal liquefaction: Quarterly report No. 9, 
October 1, 1293—January 1, 1994, 19:14318 (R;US) 
Novel catalysts for methane activation: Quarterly report No. 4, 
July 1, 1993—September 30, 1993, 19:14976 (R;US) 
SRI International, Menio Park, CA (United States). Chemistry Lab. 
Fundamental studies of coal liquefaction: Quarterly report No. 8, 
July 1, 1993—October 1, 1993, 19:14317 (R;US) 
Stanford Linear Accelerator Center, Menlo Park, CA (United 
States) 
A longitudinal multi-bunch feedback system using parallel digital 
signal processors, 19:16320 (R;US) 





A measurement of R, = I'(Z° — bb)/T(Z° — hadrons) at SLD, 
19:17110 (R;US) 

A reliable low-maintenance flashlamp-pumped Ti:sapphire laser 
operating at 120 PPS, 19:16223 (R;US) 

An analog memory integrated circuit for waveform acquisition up 
to 900 MHz, 19:16321 (R;US) 

Calibration of the x-ray ring quadrupoles, BPMs, and orbit correc- 
tors using the measured orbit response matrix, 19:16261 (R;US) 

CP violation and the top quark, 19:17112 (R;US) 

CP violation in B decays, 19:17114 (R;US) 

Decoherence, determinism and chaos, 19:16919 (R;US) 

Designing SSC quadrupole supports to minimize the effects from 
vibrational noise, 19:16324 (R;US) 

ete collisions at the SLC: The left-right asymmetry, 19:17116 
(R;US) 

Exotic sources of x-rays for iodine K-edge angiography, 19:16772 
(R;US) 

Hard diffraction, 19:17026 (R;US) 

High-intensity coherent FIR radiation from sub-picosecond elec- 
tron bunches, 19:14929 (R;US) 

Impact of gas bremsstrahlung on synchrotron radiation beamline 
shielding at the Advanced Photon Source, 19:16322 (R;US) 

Photonic Band Gap resonators for high energy accelerators, 
19:16265 (R:US) 

Polarized lepton-nucleon scattering, 19:17115 (R;US) 

Proceedings of the 1992 workshops on high-energy physics with 
colliding beams: Volume 1, Search for new phenomena at 
colliding-beam facilities, 19:16960 (R;US) 

Proceedings of the 1992 workshops on high-energy physics with 
colliding beams: Volume 2, Studies of top quarks at colliding- 
beam facilities, 19:17137 (R;US) 

Radiative B decays, 19:17113 (R;US) 

Selected applications of planar permanent magnet multipoles in 
FEL insertion device design, 19:16318 (R;US) 

Simulation of the beam halo from the beam-beam interaction in 
LEP, 19:16371 (R;US) 

Spin structure of the neutron (#He) and the Bjoerken sum rule, 
19:17140 (R;US) 

Spin-structure function of the neutron (@He): 
19:17139 (R;US) 

Stapp’s quantum dualism: The James/Heisenberg model of con- 
sciousness, 19:16920 (R;US) 
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and destruction of N2O and NO, during combustion in fluidised 
bed, 19:14441 (R;SE) 

TRACTEBEL, Brussels (Belgium) 
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Calculating the frequency response of magnets with laminated 
cores, 19:16352 (RA;CA) 

Design and measurements of A.C. - magnets at DESY Il, 
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Integrated approach towards the application of horizontal wells to 
improve waterflooding performance: Quarterly report, October 
1, 1993—December 31, 1993, 19:14465 (R;US) 
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Universidade do Estado, Rio de Janeiro, RJ (Brazil). Centro 
Biomedico 

Whole body counters: types, performance and uses, 19:16391 
(I;BR;In Portuguese) 
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Fractionation of phosphorus added as a vegetal residue (5* P) and 
a fertilizer (@* P) hetween soil, plant and microbial biomass, 
19:16782 (1;BR;in Portuguese) 
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measures in low-income homes, 19:15665 (R;US) 

How to develop a long term CO, reduction plan: A project report, 
19:16522 (R;US) 

NGV fleet fueling station business plan: A public, private and 
utility partnership to identify economical business options for im- 
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USDOE Assistant Secretary for Defense Programs, Washington, 
DC (United States). Research and Technology Development 
Div. 

Overview of the Defense Programs Research and Technology De- 
velopment Program for fiscal year 1993: Appendix materials, 
19:16464 (R;US) 

USDOE Assistant Secretary for Energy Efficiency and Renew- 
able Energy, Washington, DC (United States). Office of 
industrial Technologies 

Combustion properties of Kraft Black Liquors, 19:14959 (R;US) 
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19:15955 (RA;CZ) 

Effect of enhanced bromide intake on the concentration ratio I/Br 
in the rat thyroid gland, 19:16008 (RA;CZ) 

Effects of target temperature on analytical sensitivities of cold neu- 
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Studies of incinerator ashes and its environmental effects using 
radioanalytical techniques, 19:15905 (RA;CZ) 
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ALLOY-MM-0011 
See NICKEL BASE ALLOYS 
ALLOY-NISOCR22FE18MO9 
Study of creep and rupture behavior for a Ni-base heat resistant 
alloy improved for high temperature gas-cooled reactor: Eval- 
uation of high temperature strength data of hastelloy XR-Il, 
19:15736 (R;JP;in Japanese) 
ALLOY-VTZ-1 
See TITANIUM BASE ALLOYS 


ALLOY-WAZ-16 
See NICKEL BASE ALLOYS 


ALLOY-ZR98SN-2 

Mitigation of harmful effects of welds in zirconium alloy compo- 
nents, 19:15706 (R;CA) 

Modelling irradiation creep of zirconium alloys, 19:15703 (R;CA) 

ALLOYS 

See also ALUMINIUM ALLOYS 
CHROMIUM ALLOYS 
COBALT ALLOYS 
GALLIUM ALLOYS 
GERMANIUM ALLOYS 
HEAT RESISTING ALLOYS 
INTERMETALLIC COMPOUNDS 
IRON ALLOYS 
LITHIUM ALLOYS 
NICKEL ALLOYS 
NIOBIUM ALLOYS 
REFRACTORY METALS 
SILVER ALLOYS 
TIN ALLOYS 
TITANIUM ALLOYS 
VANADIUM ALLOYS 
ZINC ALLOYS 
ZIRCONIUM ALLOYS 

Alloy sputtering at high fluence: Preferential sputtering and 
competing effects, 19:17390 (R;US) 

Development of nickel/metal hydride secondary battery.: Dura- 
bility of anodic metal hydride modified by mechanical grinding, 
19:15515 (R;JP;in Japanese) 

Experimental studies on the effect of coherency strains on 
coarsening kinetics: Current status and future outlook, 
19:15709 (R;US) 

Statistical thermodynamics and mean-field theory for the alloy 
under irradiation model, 19:15716 (R;FR;in French) 

ALPHA DECAY 
Half-lives and photon emission probabilities of frequently ap- 
plied radionuclides, 19:17327 (R;DE;In German) 
ALPHA PARTICLE MODEL 
See CLUSTER MODEL 
ALPHA REACTIONS 

Analysis of the inelastic a-5®Ar scattering and the °°K(p-vector, 
a) Ar reaction using folding potentials, 19:17312 (RA;PL) 

Astrophysical S-factors of reactions relevant for the solar neu- 
trino problem, 19:17314 (RA;PL) 

The astrophysical reactions 'C(a,y)'®O and ’Be(p,-7)®B and 
Coulomb dissociation experiments, 19:17255 (R;DE) 

ALPHA-BEARING WASTES 

A preliminary design study for improving performance in tomo- 
graphic assays, 19:14692 (R;US) 

Active sites environmental monitoring program: Annual report 
FY 1992, 19:14705 (R;US) 

Application to ship nonmixed transuranic waste to the Nevada 


Test Site for interim storage: Waste Cerification Program, 
19:14739 (R;US) 
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Determination of PCBs in Rocky Flats Type IV waste sludge by 
gas chromatography/electron capture detection, 19:16611 
(R;US) 

Effects of microbial processes on gas generation under ex- 
pected WIPP repository conditions: Annual report through 
1992, 19:14613 (R;US) 

Incorporating long-term climate change in performance assess- 
ment for the Waste Isolation Pilot Plant, 19:14726 (R;US) 

Independent technical review of the Bin and Alcove test pro- 
grams at the Waste Isolation Pilot Plant, 19:14636 (R;US) 

Management of waste contaminated with alpha emitters, 
19:14617 (R;FR) 

Preliminary Safety Analysis Report for the Transuranic Storage 
Area Retrieval Enclosure at the Idaho National Engineering 
Laboratory: Revision 8, 19:14589 (R;US) 

Probability distributions for parameters of the Munson-Dawson 
salt creep model, 19:14725 (R;US) 

Radioactive waste shipments to Hanford retrievable storage 
from Babcock and Wilcox, Leechburg, Pennsylvania, 
19:14758 (R;US) 

Radionuclides in shallow groundwater at Solid Waste Storage 
Area 5 North, Oak Ridge National Laboratory, 19:14710 (R;US) 

Regulatory issues for Waste Isolation Pilot Plant long-term com- 
pliance with U.S. Environmental Protection Agency 40 CFR 
191B and 268, 19:14722 (R;US) 

Status of Waste Isolation Pilot Plant compliance with 40 CFR 
191B, December 1992, 19:14723 (R;US) 

Thermomechanical damage recovery parameters for rocksalt 
from the Waste Isolation Pilot Plant, 19:14724 (R;US) 


ALUMINIA 


See ALUMINIUM OXIDES 
ALUMINIUM 
Corrosion in ICPP fuel storage basins, 19:15798 (R;US) 
Determination of aluminum and phosphorus in biological materi- 
als by reactor activation analysis using germanium as integral 
flux monitor and comparator, 19:15959 (RA;CZ) 
Evaluation of Oxygen Interactions with Materials Ill — mission 
and induced environments, 19:15855 (R;US) 
Evaluation of etchants for deoxidizing aluminum components, 
19:15339 (R;US) 
lon dose dependence of the sputtering yield: Ar*, Ne*, and Xe* 
bombardment of Ru(0001) and Al(111), 19:17389 (R;US) 
Materials issues in interim storage and direct disposal of alu- 
minum clad spent nuclear fuel, 19:14805 (R;US) 
Mechanical relaxation measurements in Al thin films, 19:15737 
(R;DE;In German) 
ALUMINIUM 27 TARGET 
Antiproton production and annihilation, 19:17281 (IA;DE) 
Study of pheripheral nuclear collisions at SIS energies, 
19:17267 (1A;DE) 
ALUMINIUM ALLOYS 
Bonding 
Liquid-assisted diffusion bonding of NiAl, 19:15793 (R;US) 
Charge Density 
Calculations of nonspherically averaged charge densities for 
subtitutionally disordered alloys, 19:15795 (R;US) 
Commercialization 
Development of ductile Fe3zAl-based aluminides, 19:15755 
(RA;US) 
Corrosion 
Aqueous corrosion and corrosion-sensitive embrittlement of 
Fe3Al-based and lean-aluminum iron aluminides, 19:15763 
(RA;US) 
Attack of superheater tube alloys, coatings, and claddings by 
coal-ash corrosion, 19:15721 (R;US) 
Corrosion performance of iron aluminides, 19:15764 (RA;US) 
Environmental effects on iron aluminides, 19:15767 (RA;US) 
Fireside corrosion test of candidate superheater alloys, coatings 
and claddings, 19:15775 (RA;US) 
Elasticity 
Elastic behavior of iron and nickel aluminides, 19:15766 (RA;US) 
Electrodeposition 
Electro-spark deposited coatings for fossil energy environments, 
19:15768 (RA;US) 





Electronic Structure 
Effect of boron and hydrogen on the electronic structure of 
NigAl, 19:15794 (R;US) 
Embrittlement 
Aqueous corrosion and corrosion-sensitive embrittlement of 
Fe3Al-based and lean-aluminum iron aluminides, 19:15763 
(RA;US) 
Hydrogen induced embrittlement of FesAl alloy FA-129 under 
cyclic loading, 19:15762 (RA;US) 
Extrusion 
Fabrication of advanced iron aluminide-clad 304 austenitic 
stainless steel tubing, 19:15772 (RA;US) 
Fracture Properties 
Hydrogen induced embrittlement of Fe3Al alloy FA-129 under 
cyclic loading, 19:15762 (RA;US) 
Mechanical Properties 
Development of ductile FegAl-based aluminides, 19:15755 
(RA;US) 
Mechanical properties of iron-aluminum alloys, 
(RA;US) 
Structure, stability, and mechanical properties of intermetallic 
phases, 19:15718 (R;US) 
The influence of thermomechanical processing on microstruc- 
ture and properties of iron aluminides, 19:15760 (RA;US) 
Microstructure 
The influence of thermomechanical processing on microstruc- 
ture and properties of iron aluminides, 19:15760 (RA;US) 
Phase Studies 
Phase relationships and stability of the »- and ¢-phases in the 
Ag-Al-X (X=Zn, Ga, Ge) systems, 19:15787 (R;US) 
Phase Transformations 
The second workshop on phase separation with ordering, 
19:17380 (R;JP) 
Tensile Properties 
Low-aluminum-content iron-aluminum alloys, 19:15759 (RA;US) 
Tensile properties of as-cast iron-aluminide alloys, 19:15756 
(RA;US) 
Weldability 
Weldability of iron aluminides, 19:15757 (RA;US) 
Weldability of polycrystalline aluminides, 19:15758 (RA;US) 
Young Modulus 
Elastic behavior of iron and nickel aluminides, 19:15766 (RA;US) 
ALUMINIUM CARBIDES 
Fabrication, phase transformation studies, and characterization 
of SiC-AIN-AlzOC ceramics: Final report, 19:15808 (R;US) 
ALUMINIUM CHLORIDES 
Aluminum chloride-1-butylpyridinium chloride melts as an elec- 
trolyte for aluminum/polyaniline cells, 19:16066 (R;US) 
Neutron diffraction study of aluminum chloride imidazolium chlo- 
ride molten salts, 19:16032 (R;US) 
ALUMINIUM NITRIDES 
Fabrication, phase transformation studies, and characterization 
of SiIC-AIN-AlpOC ceramics: Final report, 19:15808 (R;US) 
Improved fiber coatings for controlling interfacial forces in SiC 
matrix composites. Part 3: Boron nitride, 19:15821 (RA;US) 
Thick film fabrication of aluminum nitride microcircuits: Final re- 
port, 19:16191 (R;US) 
ALUMINIUM OXIDES 
Evaluation of etchants for deoxidizing aluminum components, 
19:15339 (R;US) 
Experimental observations of thermal spikes in microwave pro- 
cessing of ceramic oxide fibers, 19:15815 (R;US) 
Fabrication, phase transformation studies, and characterization 
of SiC-AIN-AlzOC ceramics: Final report, 19:15808 (R;US) 
Improved fiber coatings for controlling interfacial forces in SiC 
matrix composites. Part 3: Boron nitride, 19:15821 (RA;US) 
Mathematical model of thermal spikes in microwave heating of 
ceramic oxide fibers, 19:15816 (R;US) 
Porosity in plasma sprayed alumina coatings, 19:15804 (R;US) 
Temperature distribution in microwave sintering of alumina cylin- 
ders, 19:15818 (R;US) 
Tensile strength of dried gelcast green bodies, 19:15807 (R;US) 


19:15761 


ANGIOGRAPHY 


ALUMINIUM SILICATES 
Experimental observations of thermal spikes in microwave pro- 
cessing of ceramic oxide fibers, 19:15815 (R;US) 
ALUMINUM 
See ALUMINIUM 
ALVEOLI! (PULMONARY) 
See LUNGS 
AMERICAN INDIANS 

Council of Energy Resources Tribes 1993 summer internship 

report: Nez Perce Tribe, 19:15526 (R;US) 
AMERICIUM 

Actinide determination and analytical support for characteriza- 
tion of environmental samples, 19:14827 (R;US) 

Radiochemical procedures for analysis of Pu, Am, Cs and Sr in 
water, soil, sediments and biota samples, 19:16023 (R:US) 

Study on extraction behavior of TRPO with different composi- 
tion, 19:16036 (R;CN;In Chinese) 

AMERICIUM 241 

Preliminary evaluation of radiological consequences for site se- 
lection of a national repository for radioactive wastes with 
FEMWATER, PAGAN, GENII, PRESTO CPG computer 
codes, 19:14680 (IA;BG;In Bulgarian) 

AMERICIUM COMPOUNDS 

Laser-induced optical spectroscopy for the speciation of f- 
elements in natural aquatic systems: Interim report, 19:16092 
(R;DE;In German) 

Study of the applicability of laboratory data to natural conditions, 
shown for the example of the aquifer systems at the Gorleben 
site: Final report, 19:16091 (R;DE;In German) 

AMERICIUM PHOSPHIDES 
See AMERICIUM COMPOUNDS 
AMES WET OXIDATION PROCESS 
See DESULFURIZATION 
AMINES 
See also HYDROXYLAMINE 
QUATERNARY COMPOUNDS 

Interaction of slow electrons with high-pressure gases 
(‘Quasi-liquids’); synthesis of our knowledge on slow electron- 
molecule interactions: Final progress report, March 15, 
1986—August 14, 1987, 19:16044 (R;US) 

AMINO ALCOHOLS 

See AMINES 
AMINO SUGARS 

See AMINES 
AMINOGLYCIDES 

See AMINES 
AMISOL PROCESS 

See DESULFURIZATION 
AMMONIA 

Fundamental study of ammonia-sulfur dioxide reactions to form 

solid particles: Final report, 19:15087 (R;US) 

AMNION CELLS 

See EMBRYONIC CELLS 
AMOCO CBA PROCESS 

See DESULFURIZATION 
AMOCO SULFUR RECOVERY PROCESS 

See DESULFURIZATION 
AMYLUM 

See STARCH 
ANADROMOUS FISHES 

See also SALMON 

Columbia River Coordinated Information System FY 1993 ser- 
vices and features report: October 1, 1992—September 31, 
1993, 19:14989 (R;US) 

ANALYSIS (GAS) 

See GAS ANALYSIS 
ANALYSIS (THERMAL) 

See THERMAL ANALYSIS 
ANEMOMETERS 

A heated anemometer for atmospheric icing environments, 

19:15029 (RA;Fl) 
ANGIOGRAPHY 
See BIOMEDICAL RADIOGRAPHY 
BLOOD VESSELS 


ERA Vol. 19, No. 6 697 





ANIMAL CELLS 


ANIMAL CELLS 
See also EMBRYONIC CELLS 
TUMOR CELLS 
HIV transcription is induced with cell killing, 19:16800 (R;US) 
ANIMAL TISSUES 
See also NERVE TISSUE 
RETICULOENDOTHELIAL SYSTEM 

Computational methods for describing the laser-induced me- 
chanical response of tissue, 19:16770 (R;US) 

Theoretical and experimental investigations of elastic scattering 
spectroscopy as a potential diagnostic for tissue pathologies, 
19:16777 (R;US) 

ANIMALS 

See also WILD ANIMALS 

Environmental genotoxicity: Probing the underlying mecha- 
nisms, 19:16813 (R;US) 

Hanford Environmental Information System (HEIS): Volume 5, 
Surface-based subject areas, 19:16631 (R;US) 

ANNEALING 

Annealing test apparatus for high burnup UOz pellets, 19:15100 

(RA;JP) 
ANTARCTICA 

Development of a wind turbine system for Antarctica, 19:15044 

(RA;Fl) 
ANTENNAS 

Overview of Sandia National Laboratories and Antenna Devel- 

opment Department, 19:15570 (R;US) 
ANTHRACENE 

Studies on coal treatment technology in the initial process of liq- 

uefaction, 19:14364 (IA;JP;In Japanese) 
ANTHRACITE 

Thermodynamic properties of pulverized coal during rapid heat- 
ing devolatilization processes: Quarterly progress report, 
July-September 1993, 19:14434 (R;US) 

ANTIFOULANTS 

On-line mechanical tube cleaning for steam electric power 

plants: Final report, 19:15054 (R;US) 
ANTIMONY 

Determination of antimony in natural waters by preconcentration 
on a chelating sorbent followed by instrumental neutron acti- 
vation analysis, 19:15987 (RA;CZ) 

ANTIMONY SULFIDES 
Preparation of the radiopharmaceutical 99°™Tc-Sb2S3, 19:16083 
(IA;CZ;In Slovak) 
ANTIMUONS 
See MUONS PLUS 
ANTIPROTON REACTIONS 
Longitudinal distributions of émesons from a hadronizing quark- 
gluon plasma, 19:17007 (IA;DE) 
ANTIPROTONIC ATOMS 
See HADRONIC ATOMS 
ANTIPROTONS 

Antiproton trapping in various helium media: report of the HELI- 
UMTRAP experiment at LEAR, 19:17125 (R;JP) 

Production of cumulative particles and quark-gluon strings 
model, 19:17299 (R;RU) 

The PS 200 catching trap: A new tool for ultra-low energy an- 
tiproton physics, 19:16942 (R;US) 

APA 


See ALASKA POWER ADMINISTRATION 
APATITES 
Geochemistry of apatites, pyrites and galenas in near- and far- 
field veins and sandstones around the Oklo fossil reactors 
(Gabon): identification of ancient hydrothermal circulations, 
19:16634 (RA:XE) 
APPALACHIAN BASIN 
Geohydrologic feasibility study of the Northern and Central 
Appalachian basin areas for the potential application of a pro- 
duction process patented by Jack W. Mcintyre, 19:14499 
(R;US) 
APPARATUS 
See EQUIPMENT 
APS STORAGE RING 
See ADVANCED PHOTON SOURCE 
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AQUACLAUS PROCESS 
See DESULFURIZATION 
AQUATIC ECOSYSTEMS 

See also WETLANDS 

Hazardous materials in aquatic environments of the Mississippi 
River Basin: Quarterly project status report, October 1, 1993— 
December 31, 1993, 19:16687 (R;US) 

AQUATIC ORGANISMS 
See also CETACEANS 
CRUSTACEANS 
FISHES 
PLANKTON 

Hazardous materials in aquatic environments of the Mississippi 
River Basin: Quarterly project status report, October 1, 1993— 
December 31, 1993, 19:16687 (R;US) 

Methodology for estimating radiation dose rates to freshwater 
biota exposed to radionuclides in the environment, 19:16821 
(R;US) 

AQUEOUS CARBONATE PROCESS 

See DESULFURIZATION 

AQUIFERS 

Characterization of aquifer relationships by using geochemical 
techniques for plume delineation, 19:16613 (R;US) 

Effect of contaminant diffusion into and out of low-permeability 
zones, 19:16662 (R;US) 

Numerical simulation of two-dimensional groundwater transport 
of tritium from the Cheshire (U-20N) site, Pahute Mesa, 
Nevada Test Site, 19:16625 (R;US) 

ARALEX PROCESS 

See RADIOACTIVE WASTE PROCESSING 
ARCTIC REGIONS 

Rime climate in Sodankylae, 19:15040 (RA;FI) 
ARGON 

Environmental effects on iron aluminides, 19:15767 (RA;US) 

Role of metastable atoms in argon-diluted silane Rf plasmas, 
19:17531 (R:CH) 

ARGON 36 REACTIONS 

Equilibration and multifragmentation in heavy ion reactions, 

19:17324 (R;US) 
ARGON 36 TARGET 

Analysis of the inelastic a-°°Ar scattering and the °°K(p-vector, 

a) 5*Ar reaction using folding potentials, 19:17312 (RA;PL) 
ARGON 40 REACTIONS 

Effects of pion- and delta-selfenergies in nuclear-nucleus reac- 
tions, 19:17285 (IA;DE) 

Neutral pion production in heavy ion collisions at SlS-energies, 
19:17261 (IA;DE) 

Simulation of heavy-ion collisions within relativistic mean-field 
two-fluid model, 19:17266 (IA;DE) 

ARGON 40 TARGET 

On the hadron formation time in pion-nucleus collisions, 
19:17283 (IA;DE) 

Simulation of heavy-ion collisions within relativistic mean-field 
two-fluid model, 19:17266 (IA;DE) 

ARGON METHOD 

See ISOTOPE DATING 
ARGONNE SUPERCONDUCTING LINAC 

See ATLAS SUPERCONDUCTING LINAC 
ARID LANDS 

Comparison of surface energy fluxes with satellite-derived surface 
energy flux estimates from a shrub-steppe, 19:16574 (R;US) 

Meteorological, stream-discharge, and water-quality data for 
1986 through 1991 from two small basins in central Nevada, 
19:14747 (R;US) 

ARKANSAS 
Memphis Area Regional Seismic Network: Final report, October 
1986—September 1992, 19:16904 (R;US) 
ARKANSAS POWER-LIGHT-1 REACTOR 
See ARKANSAS-1 REACTOR 
ARKANSAS-1 REACTOR 

Assessment of the impact of degraded shear wall stiffnesses on 

seismic plant risk and seismic design loads, 19:15482 (R;US) 





ARMOR 

Overview of shock physics codes for armor analysis, 19:15777 

(R;US) 
ARMS CONTROL 

A chronology of Comprehensive Test Ban proposals, negotia- 
tions, and debates: 1945-1993, 19:15692 (R;US) 

DSMC simulation of low density nozzle expansion flow fields, 
19:16022 (R;US) 

Factors governing selection of operating 
subsurface- 
(R;US) 

Seismic event interpretation using fuzzy logic and neural net- 
works, 19:15698 (R;US) 

Summary of the proceedings of the Defense Nuclear Agency 
Conference on Arms Control and Verification Technology 
(ACT), 1-4 June 1992, 19:15695 (R;US) 

ARRAY PROCESSORS 

Multi-ring performance of the Kendall square multiprocessor, 
19:17688 (R;US) 

Object-oriented particle simulation on parallel computers, 
19:17682 (R;US) 

ARSENATES 

Optical properties of lanthanide-doped RbTiIOAsO, and transi- 

tion metal-doped KTiIOPO,, 19:15861 (R;US) 
ARSENIC 

Dose-response relations for occupational exposure to arsenic 
and cadmium, 19:16874 (R;SE) 

Effect of pressure on arsenic diffusion in germanium, 19:15720 
(R;US) 

Toxic heavy metals and other trace elements in foodstuffs from 
different countries: results from an IAEA co-ordinated re- 
search programme, 19:15988 (RA;CZ) 

ARTHUR D LITTLE COAL LIQUEFACTION PROCESS 

See COAL LIQUEFACTION 

AS RECYCLING PROCESS 
See DESULFURIZATION 
ASDEX TOKAMAK 

ASDEX upgrade results. Publications and conference contribu- 
tions. Period 6/92 to 9/93, 19:17581 (I;DE) 

Fluctuation studies on CASTOR and ASDEX tokamaks during 
lower hybrid current drive, 19:17450 (IA;XA) 

ASH CONTENT 
Basic research on gasification characteristics of various coals, 
19:14343 (IA;JP) 
ASH SEPARATORS 
See INERTIAL SEPARATORS 
ASHES 

See also FLY ASH 

Attack of superheater tube alloys, coatings, and claddings by 
coal-ash corrosion, 19:15721 (R;US) 

Basic studies on coal kinds and gasification characteristics, 
19:14368 (IA;JP;In Japanese) 

Characterization of deposits and effect of deposits on corrosion 
of materials for MHD balance-of-plant applications, 19:15610 
(R;US) 

Geochemistry of a reclaimed coal slurry impoundment: [Quar- 
terly] technical report, September 1, 1993-November 30, 
1998, 19:15649 (R;US) 

Investigation on adaptability of an air-blown entrained flow gasi- 
fication using multi-fuel, 19:14388 (R;JP;in Japanese) 

Plant response to FBC waste-coal slurry solid mixtures: [Quar- 
terly] technical report, September 1—November 30, 1993, 
19:14415 (R;US) 

Studies of incinerator ashes and its environmental effects using 
radioanalytical techniques, 19:15905 (RA;CZ) 

ASIA 
See also CHINA 
QATAR 
USSR 

Historic land use and carbon estimates for South and Southeast 
Asia: 1880-1980, 19:16648 (R;US) 

ASPENS 

Molten sulfate-carbonate liquids in the effluents of wood com- 

bustion for power production, 19:14958 (R;US) 


frequency for 
imaging synthetic-aperture radar, 


19:16125 


AURORAE 


ASPHALTENES 
Basic research on initial stage of coal liquefaction, 19:14408 
(IA;JP) 
Hindered diffusion of coal liquids: Quarterly report No. 4, June 
18, 1993-September 17, 1993, 19:14404 (R;US) 
Studies on coal treatment technology in the initial process of liq- 
uefaction, 19:14364 (IA;JP;in Japanese) 
ASSE SALT MINE 
Influence of the stack length on the stresses and temperatures 
at the location of a borehole seal, 19:14660 (R;NL) 
ASTATINE ADDITIONS 
See ALLOYS 
ASTEROIDS 
What can we do about it?, 19:16466 (R;US) 
ASTRONOMY 
OPTIONS for systemic change in mathematics, science, and 
technology education: Scientisvteacher _ partnerships, 
19:17601 (R;US) 
ATGAS PROCESS 
See COAL GASIFICATION 
ATLAS SUPERCONDUCTING LINAC 
The ATLAS Positron Experiment — APEX, 19:17220 (R;US) 
ATMOSPHERIC CHEMISTRY 
Atmospheric Sciences Program summaries of research in FY 
1993, 19:16523 (R;US) 
The vapor-particle partitioning of n-alkanes, 19:16507 (R;US) 
ATMOSPHERIC CIRCULATION 
Hierarchical framework for coupling a biogeochemical trace gas 
model to a general circulation model, 19:16508 (R;US) 
Statistical intercomparison of giobal climate models: A common 
principal component approach, 19:16596 (R;US) 
ATMOSPHERIC INVERSION 
See TEMPERATURE INVERSIONS 
ATMOSPHERIC PRECIPITATIONS 
Simulation of a precipitation event in the western United States, 
19:16602 (R;US) 
ATOM-MOLECULE COLLISIONS 
Comment on “Observation of the striking departure from velocity 
proportionality in low-energy electronic stopping”, 19:17351 
(R;US) 
ATOMIC ABSORPTION SPECTROSCOPY 
See ABSORPTION SPECTROSCOPY 
ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC ENERGY 
See NUCLEAR ENERGY 
ATOMIC ENERGY OF CANADA LTD 
Annual health, safety and environmental performance report for 
1992, 19:14818 (R;CA) 
New environmental initiatives by AECL, 19:14826 (IA;CA) 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC PHYSICS 
[Cyclotron based nuclear science]: Progress in research, April 
1, 1992—March 31, 1993, 19:17243 (R;US) 
ATOMIC SHELLS (L) 
See L SHELL 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOMICS INTERNATIONAL AQUEOUS CARBONATE PROCESS 
See DESULFURIZATION 
ATWS 
BWR ATWS mitigation by Fine Motion Control Rod, 19:15281 
(R;US) 
AURORAE 
A note on the computed auroral tomography by the MART 
method, 19:16930 (RA;SE) 
Feasibility study of ionospheric tomography with radio tele- 
scopes, 19:16936 (RA;SE) 
Imaging ionospheric electron density with tomographic tech- 
niques, 19:16932 (RA;SE) 
Informational analysis of auroral tomograph, 19:16931 (RA;SE) 
Possibilities of calibration of auroral tomography methods by di- 
rect rocket measurements, 19:16935 (RA;SE) 
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AURORAE 


Prospects for 3-D visualisation, 19:16937 (RA;SE) 
Spectrotomography - a new method of studying the internal 
structure of the polychromatic objects, 19:16933 (RA;SE) 
Studies of natural and artificial irregularities in the near space by 
optic tomography methods, 19:16929 (RA;SE) 
Test of auroral tomography methods for the ALIS project, 
19:16934 (RA;SE) 
The double probe electric field experiment on Freja: description 
and first results, 19:16949 (R;SE) 
Tomography reconstruction of a 3 D-auroral luminosity distribu- 
tion, 19:16938 (RA;SE) 
AUSTENITIC STEELS 
See also STEEL-CR1IS5NI15MOTIB 
Comparative evaluations of the weldability of modified 800H and 
other advanced austenitic stainless steels, 19:15773 (RA;US) 
Corrosion performance of materials in coal-combustion environ- 
ments, 19:15774 (RA;US) 
AUTOMOBILE EFFICIENCY STANDARDS 
See AUTOMOBILES 
STANDARDS 
AUTOMOBILES 
Energy Information Administration (EIA) new 
January—February 1994, 19:15580 (R;US) 
Recent trends in automobile recycling: An energy and economic 
assessment, 19:15656 (R;US) 
AUTOMOTIVE FUELS 
A practical systems study concerning the use of rape seed oil 
fuel for Elsbett engines, 19:15691 (R;SE;ln Swedish) 
AUTORADIOGRAPHS 
See IMAGES 
AUTORADIOGRAPHY 
Quantitative autoradiographic microimaging in the development 
and evaluation of radiopharmaceuticals, 19:16722 (R;US) 
AVG PROCESS 
See COAL GASIFICATION 
AVR REACTOR 
Study for establishing proof of the long-term safety of ultimate 
disposal of spent HTR fuel elements in an underground repos- 
itory embedded in rock strata, 19:15156 (R;DE;in German) 


releases, 


B 


B MESONS 

CP violation in B decays, 19:17114 (R;US) 

Interference effects in B-decays to flavor-mixed neutral mesons 
clues to small amplitudes and CP-violation, 19:17093 (RA;JP) 

Self tagging studies using semileptonic B decays, 19:17029 
(R;US) 

BACKFILLING 

A triaxial measuring apparatus for the investigation of the consol- 
idation behaviour of crushed salt, 19:14689 (R;DE;In German) 

Measurements of mechanical properties of crushed salt and con- 
siderations on the semihydrostatic disposal technique for waste 
packages in deep boreholes, 19:14687 (R;DE;In German) 

BACTERIOPHAGES 

Characterization and modification of phage T7 DNA polymerase 
for use in DNA sequencing: Progress report, June 1, 1990— 
May 31, 1993, 19:16720 (R;US) 

BALLISTIC MISSILE DEFENSE 

Spacecraft Fabrication and Test MODIL: Semiannual report, 

March 1992—October 1992, 19:16488 (R;US) 
BALLOONING INSTABILITY 

About interaction of hot ions with flute modes in a stellarator, 
19:17521 (R;UA;In Russian) 

Global structures of Alfven-ballooning modes in magnetospheric 
plasmas, 19:16946 (R;US) 

BALTIC SEA 

Further studies of radionuclides in Fucus vesiculosus from the 
Baltic sea, 19:16697 (R;SE) 

Investigation and evaluation of airborne pollution in the frame- 
work of PARCOM (North Sea) and HELCOM (Baltic Sea) - 
subproject: Measurements of trace metals, 19:16543 
(R;DE;in German) 
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BANKS 
See COMMERCIAL BUILDINGS 
BARIUM COMPOUNDS 

See also BARIUM OXIDES 

Defect structure of semiconducting and insulating epitaxial ox- 
ides: Progress report, May 1, 1993—April 30, 1994, 19:15846 
(R;US) 

BARIUM OXIDES 

Critical currents and energy dissipation in Y;BazCu307 _; films, 
19:15814 (R;DE;In German) 

Investigation of thin films, heterostructures and devices of ce- 
ramic superconductors by means of high-resolution electron 
microscopy, 19:15738 (R;DE) 

Ultrasonic determination of the elastic moduli and their pressure 
dependences in very dense YBazCu307_,, 19:15801 (R;US) 

[A quest for a new superconducting state], 19:15847 (R;US) 

BARYON NUMBER 
B+L violating rates in the symmetric phase of the standard 
model, 19:16992 (R;:DE) 
BARYON RESONANCES 
See BARYONS 
BARYONS 
See also BEAUTY BARYONS 
NUCLEONS 
About existence of a baryon with the 3.52 GeV/c? mass, 
19:17126 (R;RU;In Russian) 
BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BATTERY CHARGERS 

Aging Management Guideline for commercial nuclear power 
plants: Battery chargers, inverters and uninterruptible power 
supplies: Final report, 19:15225 (R;US) 

BCR PROCESS 
See COAL GASIFICATION 
BEAM ANALYZERS 

Single-shot intensity and phase measurements of detuning and 
saturation effects in an ultrashort XeCi amplifier, 19:16197 
(R;US) 

BEAM BUNCHING 

A longitudinai multi-bunch feedback system using parallel digital 
signal processors, 19:16320 (R;US) 

User's guide for ABCI Version 8.8 (azimuthal beam cavity inter- 
action), 19:16260 (R;US) 

BEAM DYNAMICS 
See also BEAM BUNCHING 
BEAM-BEAM INTERACTIONS 
BETATRON OSCILLATIONS 

A versatile lattice for a tau-charm factory that includes a 
monochromatization scheme (low-emittance) and a standard 
scheme (high-emittance), 19:16259 (RA;FR) 

Calibration of the x-ray ring quadrupoles, BPMs, and orbit cor- 
rectors using the measured orbit response matrix, 19:16261 
(R;US) 

Fundamental mode detuned travelling wave accelerating struc- 
ture, 19:16258 (RA;FR) 

Long-wave oscillations of non-compensated strong current elec- 
tron beams, 19:16255 (R;UA;In Russian) 

BEAM EXTRACTION 

Computer simulation of beam extraction from the nuclotron with 

a bent crystal, 19:16283 (R;XJ;ln Russian) 
BEAM FOCUSING MAGNETS 

Tests of planar permanent magnet multipole focusing elements, 

19:16319 (R;US) 
BEAM MONITORS 

Megapixel imaging camera for expanded H~ beam measure- 
ments, 19:16309 (R;US) 

The Orsay spot size monitor for the final focus test beam, 
19:16257 (R;FR) 

BEAM OPTICS 

Decoupling correction system in RHIC, 19:16246 (R;US) 

Harmonic analysis of the AGS Booster imperfection, 19:16248 
(R;US) 

RHIC chromatic correction system, 19:16245 (R;US) 





Tune modulation due to synchrotron oscillations and chromatic- 

ity, and the dynamic aperture, 19:16250 (R;US) 
BEAM POSITION 

Multipass beam position, profile, and polarization measure- 

ments using intense photon target, 19:16268 (R;US) 
BEAM PROFILES 

Multipass beam position, profile, and polarization measure- 

ments using intense photon target, 19:16268 (R;US) 
BEAM TRANSPORT 

Magnet power supply and beam line control for a secondary 
beam line K6, 19:16293 (RA;JP) 

SPS/LEP beam transfer equipment control using industrial au- 
tomation components, 19:16301 (RA;JP) 

Survey techniques developed to align stacked beamlines at CE- 
BAF, 19:16267 (R;US) 

BEAM WIDTHS 
See BEAM PROFILES 
BEAM-BEAM INTERACTIONS 

Simulation of the beam halo from the beam-beam interaction in 

LEP, 19:16371 (R;US) 
BEAM-PLASMA SYSTEMS 

About the electrodynamics of the corrugated slowdown system 
filled with plasma, 19:17524 (R;UA;Iin Russian) 

Investigation of wake-field excitation in plasma by pulse of rela- 
tivistic electrons containing of variable number of short 
bunches, 19:17522 (R;UA) 

BEAN PLANT 
See PHASEOLUS 
BEAUTY BARYONS 
The interest in studying beauty baryon in pN interactions at 
HERA, 19:17044 (R;DE) 
BEAUTY PARTICLES 
See also BMESONS 
BEAUTY BARYONS 

Proceedings of the workshop on B physics at hadron accelera- 
tors, 19:17141 (R;US) 

Radiative B decays, 19:17113 (R;US) 

Supersymmetric renormalisation group fixed points and third 
generation fermion mass predictions, 19:16961 (R;US) 

[Support of HadroProduction of bottom using the 800 GeV/c pri- 
mary photon beam at the Fermilab tevatron]: 1993 E771 
status report, 19:17055 (R;US) 

BELGIAN REACTOR 2 

See BR-2 REACTOR 

BENCHMARKS 

Benchmarking of MELCOR against RELAPS/MOD2 and plant 
data during the blowdown phase, 19:15129 (IA;BG;In Bulgar- 
ian) 

Danish calculations of the NEACRP pin-power benchmark, 
19:15152 (R;DK) 

BENTONITE 

Design of UMTRA covers to mitigate the effect of frost penetra- 

tion, 19:14622 (R;US) 
BENZENE 

Acute TCE and benzene inhalation: Morphological analysis with 
optical and scanning electron microscopy and image analysis, 
19:14478 (R;IT;In Italian) 

Direct aromatization of methane: Quarterly technical progress re- 
port No. 4, July 1, 1993—September 30, 1993, 19:16050 (R;US) 

Induced effects from benzene inhalation: Morphological analy- 
sis, 19:14479 (R;IT;In Italian) 

BERKELIUM ADDITIONS 

See ALLOYS 

BERRIES 

Radioactive contamination of forests in Poland, 19:16638 

(RA;CZ) 
BERYLLIUM 
Diagrams of hot isostatic beryllium pressing., 19:15746 (R;UA;In 
Russian) 
BERYLLIUM 11 
Dynamical correlations in drip line nuclei, 19:17162 (IA;DE) 
BERYLLIUM 11 TARGET 

Dissociation reactions of the ''Be one-neutron halo and the "Li 

two-neutron halo, 19:17269 (IA;DE) 


BIOGEOCENOSES 


BERYLLIUM 7 TARGET 
The astrophysical reactions '*C(a,-7)'®O and ’Be(p,7)®B and 
Coulomb dissociation experiments, 19:17255 (R;DE) 
BERYLLIUM 9 TARGET 
Dilepton production in heavy ion collisions at intermediate and 
ultrarelativistic energies, 19:17290 (IA;DE) 
Dilepton production in heavy-ion reactions, 19:17292 (IA;DE) 
Dissociation reactions of the ''Be one-neutron halo and the "Li 
two-neutron halo, 19:17269 (IA;DE) 
Longitudinal distributions of ¢mesons from a hadronizing quark- 
gluon plasma, 19:17007 (IA;DE) 
Study of pheripheral nuclear collisions at SIS energies, 
19:17267 (IA;DE) 
BERYLLIUM ISOTOPES 
See also BERYLLIUM 11 
Dynamical correlations in drip line nuclei, 19:17162 (IA:DE) 
BERYLLIUM MODERATORS 
See BERYLLIUM 
BETA BEAMS (ELECTRONS) 
See ELECTRON BEAMS 
BETA DECAY 
See also BETA-MINUS DECAY 
Half-lives and photon emission probabilities of frequently ap- 
plied radionuclides, 19:17327 (R;DE;in German) 
Time reversal invariance in polarized neutron decay, 19:17095 
(R;US) 
BETA RATIO 
8-limit and bootstrap current for small aspect ratio tokamak 
equilibria, 19:17481 (IA;XA) 
Stabilization of external modes in tokamaks by resistive walls 
and plasma rotation, 19:17529 (R;CH) 
BETA-MINUS DECAY 
See also DOUBLE BETA DECAY 
Test of nonexponential deviations from decay curve of 52V using 
continuous kinetic function method, 19:17195 (R;VN) 
BETATRON OSCILLATIONS 
Long-wave oscillations of non-compensated strong current elec- 
tron beams, 19:16255 (R;UA;In Russian) 
BETATRONS 
Delayed radiation accompanying operation of pulse electron ac- 
celerators, 19:16278 (IA;RU;In Russian) 
Equilibrium of strong current electron beams in cyclic systems, 
19:16254 (R;UA;In Russian) 
BETHE-SALPETER EQUATION 
Numerical solution to the boundary-value problem for the Bethe- 
Salpeter equation with quadratically rising potential, 19:17019 
(R;RU;in Russian) 
BFS 
See BUNDESAMT FUER STRAHLENSCHUTZ 
BHABHA SCATTERING 
Analyses of EW processes in VENUS, 19:17074 (RA;JP) 
Luminosity measurement at LEP using the very small angle tag- 
ger of DELPHI, 19:17107 (R;SE) 
BIBLIS-4 REACTOR 
Tasks, organisation and function of the KFUeHessen, 19:15423 
(IA;DE;in German) 
BIBLIS-D REACTOR 
See BIBLIS-4 REACTOR 
BIOASSAY 
Similarity criterion analysis of dose-response curves in biologi- 
cal assay and radioimmunoassay of hormones, 19:16783 
(l;BR;In Portuguese) 
BIOCENOSES 
See ECOSYSTEMS 
BIOELECTRICITY 
The Bioelectromagnetic Society Thirteenth Annual Meeting 
1991: Program and abstracts, 19:16895 (R;US) 
BIOGAS 
See METHANE 
BIOGEOCENOSES 
See ECOSYSTEMS 
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BIOGEOCHEMISTRY 


BIOGEOCHEMISTRY 

Second International Symposium on the Biogeochemistry of 
Model Estuaries: Estuarine processes in global change: Final 
report, 19:16683 (R;US) 

Second international symposium on the biogeochemistry of 
model estuaries: Estuarine processes in global change, 
19:16682 (R;US) 

BIOLOGICAL EFFECTS 

Study of toxicological and environmental effects of coal-derived 

liquids, 19:14357 (IA;JP;In Japanese) 
BIOLOGICAL EVOLUTION 

Conference on chemical evolution and the origin of life: Self- 
organization of the macromolecules of life: Summaries, 
19:16825 (R;XA) 

BIOLOGICAL INDICATORS 

Energy dispersive X-ray fluorescence analysis applied to 

biomonitoring on Alps, 19:16012 (RA;CZ) 
BIOLOGICAL MATERIALS 

Advanced short-lived nuclide NAA with application in the life sci- 
ences, 19:15929 (RA;CZ) 

Analytical applications of guided neutron beams in the life sci- 
ences, 19:15898 (RA;CZ) 

Application of short lived radionuclides in neutron activation 
analysis of biological and environmental samples, 19:15952 
(RA;CZ) 

Applications of PIXE in the life sciences, 19:15961 (RA;CZ) 

Determination of aluminum and phosphorus in biological materi- 
als by reactor activation analysis using germanium as integral 
flux monitor and comparator, 19:15959 (RA;CZ) 

Neutron activation analysis for the determination of trace ele- 
ments in biological materials, 19:15954 (RA;CZ) 

Neutron activation analysis of biological samples at the Radio- 
chemistry Division of IPEN-CNEN/SP, 19:15927 (RA;CZ) 

Optimization of irradiation conditions for gamma activation tech- 
niques of biological and environmental samples using a very 
high power electron accelerator, 19:15902 (RA;CZ) 

Use of '®'Pt radiotracer for the development of enrichment pro- 
cedures to detect natural levels of platinum in biological and 
environmental materials, 19:15960 (RA;CZ) 

X-ray analytical techniques in environment and biology, 
19:15994 (RA;CZ) 

BIOLOGICAL REACTORS 

See BIOREACTORS 

BIOLOGICAL SHIELDS 
Calculation of radiation fields inside and outside the NET cryo- 
stat/biological shield during operation, 19:17565 (R;NL) 
BIOLOGICAL TESTING 
See BIOASSAY 
BIOMASS 

AICD — Advanced Industrial Concepts Division Biological and 
Chemical Technologies Research Program: 1993 Annual 
summary report, 19:14956 (R;US) 

Environmental issues related to biomass: 
19:14945 (R;US) 

Hynol — An economic process for methanol production from bio- 
mass and natural gas with reduced CO, emission, 19:14948 
(R;US) 

The coprocessing of fossil fuels and biomass for CO. emission 
reduction in the transportation sector, 19:14947 (R;US) 

The potential impact of externalities considerations on the mar- 
ket for biomass power technologies, 19:14965 (R;US) 

BIOMASS PLANTATIONS 

Energy crops for biogas: Effects on cultivation methods, 
19:14970 (R;SE;in Swedish) 

Environmental issues related to biomass: 
19:14945 (R;US) 

BIOMEDICAL RADIOGRAPHY 

3D Fourier synthesis of a new X-ray picture identical in projec- 
tion to a previous picture, 19:16765 (R;SE) 

An object-oriented implementation of a graphical-programming 
system, 19:16764 (R;US) 

Exotic sources of x-rays for iodine K-edge angiography, 
19:16772 (R;US) 


An overview, 


An overview, 
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Tests of variable-band multilayers designed for investigating op- 
timal signal-to-noise vs artifact signal ratios in Dual-Energy 
Digital Subtraction Angiography (DDSA) imaging systems, 
19:16771 (R;US) 

BIOREACTORS 

Industrial innovations for tomorrow: Advances in industrial 
energy-efficiency technologies: New bioreactor can produce 
high-value chemicals from food processing wastes, 19:14949 
(R;US) 

BIRDS 

Establishment of a viable population of red-cockaded wood- 
peckers at the Savannah River Site: Annual report, FY 1990, 
19:16707 (R;US) 

BISMUTH 
[A quest for a new superconducting state], 19:15847 (R;US) 
BISMUTH 209 REACTIONS 

Angular distribution of particle emission relative to the reaction 

plane in BI+PB collisions at 1 GeV/U, 19:17263 (IA;DE) 
BISMUTH 209 TARGET 

Nuclear structure studies far off stability using radioactive 

beams and inverse kinematics, 19:17317 (RA;PL) 
BISMUTH IONS 

The vacuum-polarization contribution to the hyperfine structure 

splitting of hydrogen-like atoms, 19:17346 (R;DE) 
BITUMENS 

The extraction of bitumen from western oil sands: Annual re- 
port, July 1991—July 1992, 19:14527 (R;US) 

The extraction of bitumen from western oil sands: Quarterly re- 
port, April—June 1993, 19:14528 (R;US) 

University of Utah Oil Sand Research and Development Pro- 
gram, 19:14526 (R;US) 

BITUMINOUS COAL 

Basic studies on coal kinds and gasification characteristics, 
19:14368 (IA;JP;in Japanese) 

Development of bituminous coal liquefaction technology.: Study 
on aiding of pilot plant, 19:14371 (IA;JP;in Japanese) 

Development of bituminous coal liquefaction technology.: Study 
on pilot plant aiding (study on coal liquefying conditions), 
19:14374 (IA;JP;In Japanese) 

Development of bituminous coal liquefaction technology.: Study 
on solvent hydrogenation catalysts, 19:14375 (IA;JP;In 
Japanese) 

Research on 1t/d process supporting Unit (PSU), 19:14346 
(IA;JP) 

Study of upgrading technology of coal derived distillates, 
19:14355 (IA;JP) 

Thermodynamic properties of pulverized coal during rapid heat- 
ing devolatilization processes: Quarterly progress report, 
July-September 1993, 19:14434 (R;US) 

BLACK LIQUORS 
See SPENT LIQUORS 
BLADDER 

The use of a miniature direct-reading solid state radiation 
dosimeter to measure the radiation dose from technetium- 
99m to the bladder wall of the pig, 19:16791 (IA;CA) 

BLADES (TURBINES) 

See TURBINE BLADES 
BLANKETS (BREEDING) 

See BREEDING BLANKETS 
BLAST FURNACES 

Coal combustion under conditions of blast furnace injection: 
[Quarterly] technical report, September 1—November 30, 
1993, 19:14391 (R;US) 

BLOCKING 
See CHANNELING 
BLOOD 

See also BLOOD PLASMA 

Correlation of elemental contents in cancerous and normal 
breast tissue with clinical stage and of blood by neutron acti- 
vation analysis, 19:15980 (RA;CZ) 

Correlations between trace element levels in headhair and 
blood components of Nigerian subjects, 19:16004 (RA;CZ) 

Determination of trace elements in normal and diabetic whole 
blood by neutron activation analysis, 19:16014 (RA;CZ) 





Mapping using human blood composition data, 19:15999 (RA;CZ) 

Study of trace elements imbalances in affective depression by 
PIXE, 19:15975 (RA;CZ) 

BLOOD PLASMA 

Baseline levels of elemental concentrations in whole blood ery- 
throcytes and plasma of Nigerian subjects, 19:15976 (RA;CZ) 

Study of trace elements in blood cancer by INAA, 19:16015 
(RA;CZ) 

BLOOD PLATELETS 
The antibody approach of labeling blood cells, 19:16746 (R;US) 
BLOOD SERUM 

Levels of some trace elements in serum of Prague inhabitants 
measured by INAA, 19:16010 (RA;CZ) 

Radiochemical neutron activation analysis (RNAA) as compared 
to inductively coupled plasma mass-spectrometry (ICP-MS) 
for the analysis of normal human serum, 19:15944 (RA;CZ) 

BLOOD VESSELS 

Exotic sources of x-rays for iodine K-edge angiography, 

19:16772 (R;US) 
BLOWDOWN 

Benchmarking of MELCOR against RELAP5/MOD2 and plant 
data during the blowdown phase, 19:15129 (IA;BG;In Bulgar- 
ian) 

BLOWN BITUMENS 
See BITUMENS 
BNFL 
Annual report and accounts 1986-1987, 19:14576 (R;GB) 
Annual report and accounts [1992-1993], 19:14575 (1;GB) 
BOGS 
See SWAMPS 
BOILERS 

See also FLUIDIZED BED BOILERS 

Engineering development of advanced coal-fired low-emission 
boiler systems: Quarterly technical progress report, October— 
December 1993, 19:16179 (R;US) 

Experimental investigation of a condensing boiler with a thermo- 
max burner and flue gas reheating, 19:16181 (R;SE) 

Viewpoints on limit values for water chemistry at pressures up to 
80 bar, 19:15064 (R;SE;In Swedish) 

BOILING DETECTION 

On-line system for monitoring of boiling in nuclear reactor fuel 
assemblies, 19:15283 (R;NL) 

BOILING WATER COOLED AND MODERATED REACTOR 

See BWR TYPE REACTORS 

BOLTED JOINTS 
Inspection reliability of a Nortec-30 Eddyscan system, 19:16176 
(R;US 
BOM-ERDA PROCESS 
See DESULFURIZATION 
BONE TISSUES 

Biomimetic lithography and deposition kinetics of iron oxyhy- 
droxide thin films, 19:16768 (R;US) 

Elemental bone composition of rats flown in biosatellite 
‘COSMOS-2044’, 19:15919 (RA;CZ) 

Kinetics of elemental content changes of bone tissue of mice 
during evolution under hypokinetic stress, 19:15934 (RA;CZ) 

BONES 
See SKELETON 
BONN SYNCHROTRON 

Working out of analytic connections for the description of polar- 
ized particle beams and their application to the cooler 
synchrotron COSY, 19:16253 (R;DE) 

BONNEVILLE POWER ADMINISTRATION 

Hermiston Generating Project: Draft environmental impact 
statement, 19:15595 (R;US) 

PacifiCorp Capacity Sale: Draft environmental impact state- 
ment, 19:15544 (R;US) 

BOOSTERS (PARTICLE) 
See PARTICLE BOOSTERS 
BOOTSTRAP CURRENT 

An analysis of bootstrap current driven tokamaks with unusual 
q-profiles, 19:17483 (IA;XA) 

Princeton University Plasma Physics Laboratory Theory Divi- 
sion quarterly report, April 1-June 30, 1993, 19:17548 (R;US) 


BR-2 REACTOR 


BOR-60 REACTOR 

Fast reactor steam generators with sodium on the tube side. 

Design and operational parameters, 19:15207 (R;XA) 
BOREHOLES 

Aspects of shale behavior in the petroleum industry, 19:14521 
(R;NO) 

Experiments in a 600 m borehole in the Asse Il salt mine: 4. 
Progress report. July-December 1992, 19:14658 (R;NL) 

Hanford Environmental Information System (HEIS): Volume 4, 
Well-based subject areas, 19:16630 (R;US) 

Influence of a gallery on the stresses in the surrounding rock 
salt (DEBORA), 19:14661 (R;NL) 

Maximum likelihood borehole corrections for dual-detector den- 
sity logs, 19:16440 (R;US) 

BORN APPROXIMATION 
Beyond O(a) corrections to ete— — f f-bar (f + e,t), 19:17071 
(RA;JP) 
BORN CROSS SECTIONS 
See BORN APPROXIMATION 
BORON 

Effect of boron and hydrogen on the electronic structure of 

NigAl, 19:15794 (R;US) 
BORON 10 

Determination of radiobiological parameters for the safe clinical 

application of BNCT, 19:16745 (R;US) 
BORON NITRIDES 

Improved fiber coatings for controlling interfacial forces in SiC 

matrix composites. Part 3: Boron nitride, 19:15821 (RA;US) 
BOROSILICATE GLASS 

Effects of radiation exposure on SRL 131 composition glass in a 
steam environment, 19:15842 (R;US) 

Pump-probe method for investigating laser ablation and optical 
damage threshold mechanisms in optical materials, 19:16448 
(R;US) 

Transmission electron microscopy of simulated DWPF high 
level nuclear waste glasses following gamma irradiation, 
19:15873 (R;US) 

Vitrification of fission product solutions: investigation of the ef- 
fects of noble metals on the fabrication and properties of 
R7T7 glass, 19:14618 (R;FR) 

Waste glass corrosion modeling: Comparison with experimental 
results, 19:14740 (R;US) 

BOROSILICATES 
See BOROSILICATE GLASS 
BORSSELE REACTOR 
On-line surveillance system for Borssele nuclear power plant 
monitoring and diagnostics, 19:15285 (R;NL) 
BOSONS 
See also GLUONS 
MESONS 
PHOTONS 

Limits on spiniess bosons around 58 GeV by VENUS, 19:17080 
(RA;JP) 

W charge asymmetry measurement and Z’ search at CDF, 
19:17057 (R;US) 

BOTANY 
Purchase of a PhosphorImager System for plant biology research: 
Final progress report, July 1992—July 1994, 19:16455 (R;US) 

BOTTOM BARYONS 

See BEAUTY BARYONS 
BOTTOM PARTICLES 

See BEAUTY PARTICLES 
BOUNDARY VALUE PROBLEMS 

See BOUNDARY-VALUE PROBLEMS 
BOUNDARY-VALUE PROBLEMS 

Numerical analysis of the asymptotic behavior of solutions of a 
boundary problem for a nonlinear parabolic equation, 
19:17658 (R;XJ) 

BPA 
See BONNEVILLE POWER ADMINISTRATION 
BR-2 REACTOR 

LEU fuel cycle analyses for the Belgian BR2 research reactor, 

19:15324 (RA;US) 
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BRACKISH WATER ECOSYSTEMS 


BRACKISH WATER ECOSYSTEMS 

See AQUATIC ECOSYSTEMS 

BRANCHING RATIO 

Dynamic of pions and kaons in relativistic heavy ion collisions, 

19:17265 (IA;DE) 
BRASSICA 

Physical, biochemical and physiological effects of ultraviolet ra- 
diation on Brassica napus and Phaseolus vulgaris, 19:16854 
(R;SE) 

BRAZED JOINTS 

Mapping of residual strains of a ceramic-to-metal joint using X- 

ray diffraction, 19:15722 (R;US) 
BREAKUP REACTIONS 

CHARISSA, a UK charged particle array, 19:17225 (RA;FR) 

Coulomb reacceleration as a clock for nuclear reactions — Il, 
19:17203 (R;US) 

Measurement of polarization transfer and the tensor analyzing 
power in polarized deuteron break-up with deuteron momenta 
up to 9 GeV/c, 19:17211 (R;XJ) 

Recent studies of clustering in nuclei, 19:17146 (RA;FR) 

BREASTS 
See MAMMARY GLANDS 
BREEDING BLANKETS 

A computational procedure for coupled electromagnetic- 
structural dynamic problems and its application to a fusion 
reactor blanket, 19:17586 (R;DE;In German) 

Calculation of radiation fields inside and outside the NET cryo- 
stat/biological shield during operation, 19:17565 (R;NL) 

Convective-diffusive transport in laminar MHD flows, 19:17587 
(R;DE) 

Numerical simulation of liquid-metal-flows in radial-toroidal- 
radial bends, 19:17584 (R;DE) 

BREMSSTRAHLUNG (MAGNETIC) 
See SYNCHROTRON RADIATION 
BRINES 

Development of a cost-effective environmental compliance tech- 
nology for stripper well brines: Quarterly report, October 1, 
1993—December 31, 1993, 19:16623 (R;US) 

BRITISH NUCLEAR FUELS LIMITED 

See BNFL 

BROMAMINES 
See AMINES 
BROMINE 

Determination of lead and bromine in environmental samples by 
XRF and atomic absorption analyses, 19:15939 (RA;CZ) 

Effect of enhanced bromide intake on the concentration ratio 
V/Br in the rat thyroid gland, 19:16008 (RA;CZ) 

BROMINE BROMIDES 
See BROMINE 
BRONCHOGENIC CARCINOMA 
See CARCINOMAS 
RESPIRATORY SYSTEM DISEASES 
BROOKHAVEN HIGH FLUX BEAM REACTOR 
See HFBR REACTOR 
BROOKHAVEN RHIC 

Decoupling correction system in RHIC, 19:16246 (R;US) 

RHIC chromatic correction system, 19:16245 (R;US) 

Tune modulation due to synchrotron oscillations and chromatic- 
ity, and the dynamic aperture, 19:16250 (R;US) 

BROWN COAL 

See also LIGNITE 

Studies on dissolving reaction mechanism on hydrogen donor 
solvent, 19:14367 (IA;JP;in Japanese) 

Study on brown coal liquefaction using 50-t/d pilot plant, 
19:14376 (IA;JP;In Japanese) 

BRUCE-6 REACTOR 

Acceptance limits for steam generator tube loss of wall thick- 

ness, 19:15163 (R;CA) 
BUBBLES 

Self-organization of voids, gas bubbles and dislocation patterns 

under irradiation, 19:15745 (R;UA) 
BUBIAG-DIDIER PROCESS 
See COAL GASIFICATION 
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BUILDING MATERIALS 
See also CONCRETE BLOCKS 
CONCRETES 
Structural assessment of roof decking using visual inspection 
methods, 19:15638 (R;US) 
Vacuum insulation: Explanation, 19:15626 (R;DK;in Danish) 


BUILDINGS 

See also COMMERCIAL BUILDINGS 
DOUBLE ENVELOPE BUILDINGS 
EARTH-COVERED BUILDINGS 
GOVERNMENT BUILDINGS 
HOSPITALS 
LABORATORY BUILDINGS 
RESIDENTIAL BUILDINGS 

AutoCAD as a graphic interface for tsbi3: Working report (Tsbi = 
Termisk Simulering af Bygninger of Indeklimaer (Simulation of 
thermal conditions related to buildings in indoor climates)), 
19:15627 (R;DK;In Danish) 

Computer-tools for calculating quantities, energy and humidity: 
Working report, 19:15628 (R;DK;In Danish) 

Contribution of passive solar systems to space heating in 
Nordrhein-Westfalen: 7. technical report, 19:15006 (R;DE;In 
German) 

Radiation modelling and potential surface estimate for domestic 
buildings in Nordrhein-Westfalen: 3. technical report, 
19:14992 (R;DE;in German) 


BULGARIAN RESEARCH REACTOR IRT-2000 
See IRT-SOFIA REACTOR 


BUNCHING (BEAM) 
See BEAM BUNCHING 


BUNDESAMT FUER STRAHLENSCHUTZ 

Aircraft-borne spectrometry - a fast method for nuclide-specific 
measurement of soil contamination, 19:15435 (IA;DE;In Ger- 
man) 

Analysis of data measured in 1989 by the WADIS network for 
ambient dose rate measurement, 19:15428 (IA;DE;In German) 

Bundesamt fuer Strahlenschutz. Annual report 1992, 19:15576 
(1;DE;in German) 

CAIRE, the emergency management system for real-time appli- 
cations, 19:15427 (IA;DE;In German) 

Calibration of a Ge-well detector for activity measurements in 
environmental samples, 19:16397 (IA;DE;In German) 

Eighth experts meeting on environmental radioactivity monitor- 
ing: Technical and organisational means for an optimised 
measurement of ambient radioactivity in the environment of 
nuclear facilities: Proceedings, 19:15409 (I;DE;In German) 

Exchange of measured data between WADIS and KFUe, 
19:15426 (IA;DE;In German) 

Measurement of radon and radon decay products, 19:16837 
(IA;DE;in German) 

Scientific publications, conference papers and lectures prepared 
in 1992 by members of the Bundesamt fuer Strahienschutz 
(BFS), 19:17602 (1;DE;in German) 

The interactive data exchange system of the KFUeHessen, 
19:15429 (IA;DE;In German) 

The radiological early warning and monitoring system in the ter- 
ritory of the five East-German Laender, 19:15425 (IA;DE;In 
German) 

The system for monitoring radioactivity emissions in gaseous ef- 
fluents from nuclear power plant, 19:16835 (IA;DE;In German) 

The use of mobile dose rate measuring stations for emission 
monitoring in the vicinity of nuclear power plant, 19:15431 
(IA;DE;In German) 


BUNKER OILS 
See RESIDUAL FUELS 


BURNER FUEL OIL 
See HEATING OILS 


BURNERS 
See also GAS BURNERS 
Evaluation of Gas-Reburning and Low NO, Burners on a wall 
fired boiler: [Quarterly] technical progress report No. 13, Oc- 
tober 1—-December 31, 1993, 19:14431 (R;US) 





BURNUP 
Burn-up measurement in the HTR-module-reactor, 19:15155 
(R;DE;In German) 


BURSA OF FABRICIUS 
See BIRDS 


BUSES 
Bus application of oxygen-enrichment technology and diesel- 
electric hybrid systems, 19:15673 (R;US) 
BUTANE 
Superacid catalysis of light hydrocarbon conversion: First quar- 
terly technical report, August 25—-November 24, 1993, 
19:16051 (R;US) 
BUTANOLS 
Electron spin resonance measurements for the Bonn polarized 
target, 19:17377 (R;DE;In German) 
BUTYL ALCOHOLS 
See BUTANOLS 


BUTYRIC ALCOHOLS 
See BUTANOLS 


BWR TYPE REACTORS 
See also PEACH BOTTOM-2 REACTOR 
PEACH BOTTOM-3 REACTOR 

Aging Management Guideline for commercial nuclear power 
plants: Battery chargers, inverters and uninterruptible power 
supplies: Final report, 19:15225 (R;US) 

Aging Management Guideline for commercial nuclear power 
plants: Motor control centers: Final report, 19:15503 (R;US) 
Air ingression calculations for selected plant transients using 

MELCOR, 19:15501 (R;US) 

BWR ATWS mitigation by Fine Motion Control Rod, 19:15281 
(R;US) 

Data summary report for fission product release test VI-6, 
19:15485 (R;US) 

Estimate of radionuclide release characteristics into contain- 
ment under severe accident conditions: Final report, 
19:15483 (R;US) 

Insights for aging management of light water reactor compo- 
nents: Metal containments: Volume 5, 19:15481 (R;US) 

Radionuclides in United States commercial nuclear power reac- 
tors, 19:15506 (R;US) 

Requirements for advanced reactor designs, 19:15258 (IA;CA) 

SBWR stability investigation using RAMONA-4B code, 
19:15096 (R;US) 

Safety analysis for boiling water reactors: A summary, 19:15404 
(R;DE) 

Software package for determination of the main thermohydraulic 
parameters of the BWR coolant circuit with natural circulation, 
19:15097 (IA;BG;In Bulgarian) 

Travel to France to exchange information about the role of fis- 
sion product behavior in reactor safety research: Foreign trip 
report, November 14-22, 1993, 19:15497 (R;US) 


Cc 


C CODES 
CAS: Controlled Access Security, 19:17641 (CM;US) 
CONCHAS-SPRAY: Reactive Flows With Fuel 
19:17644 (CM;US) 
CRYOCOL a computer program to calculate the cryogenic distil- 
lation of hydrogen isotopes, 19:16027 (R;CA) 
Development of ’CHEMFRONTS' a coupled transport and geo- 
chemical program to handle reaction fronts, 19:17698 (R;SE) 
C-1430 RESONANCES 
See MESONS 
C-2260 RESONANCES 
See LAMBDA C PLUS BARYONS 
CABBAGE 
See BRASSICA 


CABLES (ELECTRIC) 
See ELECTRIC CABLES 


Sprays, 


CALIBRATION STANDARDS 


CADMIUM 

A novel, integrated treatment system for coal waste waters: 
Quarterly report, June 2, 1993-September 1, 1993, 19:14413 
(R;US) 

Cadmium losses on wet and dry ashing of plant materials, 
19:16000 (RA;CZ) 

Comprehensive RNAA of Cd, Co, Cu and Ni using '°Cd, 5’7Co 
and reactor-produced ®’Cu as radioisotopic yield monitors, 
19:15926 (RA;CZ) 

Dose-response relations for occupational exposure to arsenic 
and cadmium, 19:16874 (R;SE) 

Investigation and evaluation of airborne pollution in the frame- 
work of PARCOM (North Sea) and HELCOM (Baltic Sea) - 
subproject: Measurements of trace metals, 19:16543 
(R;DE;In German) 

Toxic heavy metals and other trace elements in foodstuffs from 
different countries: results from an IAEA co-ordinated re- 
search programme, 19:15988 (RA;CZ) 

CADMIUM TELLURIDE SOLAR CELLS 

Development of a computer model for polycrystalline thin-film 
CulnSe2 and CdTe solar cells: Annual subcontract report, 1 
March 1992-28 February 1993, 19:14999 (R;US) 

CALCINATION 

Economic evaluation of continuous UNH calcination, 19:14674 

(R;US) 
CALCINED WASTES 

Evaluation and selection of aqueous-based technology for parti- 
tioning radionuclides from ICPP calcine, 19:14784 (R;US) 

Hot isostatically-pressed aluminosilicate glass-ceramic with nat- 
ural crystalline analogues for immobilizing the calcined 
high-level nuclear waste at the Idaho Chemical Processing 
Plant, 19:14786 (R;US) 

CALCIUM 

Precision of the strontium/calcium ratio determination of coral 
samples by radioisotope induced X-ray fluorescence, 
19:15940 (RA;CZ) 

CALCIUM 40 REACTIONS 

Dilepton production in heavy ion collisions at intermediate and 
ultrarelativistic energies, 19:17290 (IA;DE) 

Dilepton production in heavy-ion reactions, 19:17292 (1A;DE) 

Effects of pion- and delta-selfenergies in nuclear-nucleus reac- 
tions, 19:17285 (IA;DE) 

CALCIUM 40 TARGET 

Dilepton production in heavy ion collisions at intermediate and 
ultrarelativistic energies, 19:17290 (IA;DE) 

Dilepton production in heavy-ion reactions, 19:17292 (IA;DE) 

Effects of pion- and delta-selfenergies in nuclear-nucleus reac- 
tions, 19:17285 (IA;DE) 

Neutral pion production in heavy ion collisions at SIS-energies, 
19:17261 (IA;DE) 

CALCIUM CARBONATES 

Sulfur removal in advanced two-staged pressurized fluidized- 
bed combustion: [Quarterly] report, September 1—-November 
1993, 19:14435 (R;US) 

CALCIUM COMPOUNDS 
See also CALCIUM CARBONATES 
CALCIUM OXIDES 
Advanced ceramic materials and electrochemical processes at 
interfaces, 19:15834 (RA;US) 
CALCIUM OXIDES 
[A quest for a new superconducting state], 19:15847 (R;US) 
CALCULATIONS (3-DIMENSIONAL) 
See THREE-DIMENSIONAL CALCULATIONS 
CALDERAS 

Scientific drilling in the Valles caldera magma-hydrothermal sys- 

tem, New Mexico, 19:15016 (R;US) 
CALIBRATION STANDARDS 

Accurate determination of cobalt traces in several biological ref- 

erence materials, 19:15949 (RA;CZ) 


IRMM reference materials for Ko activation analysis, 19:15966 
(RA;CZ) 
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CALIFORNIA 


CALIFORNIA 
Processed seismic motion records from earthquakes (1982- 
1993): Recorded at Scotty’s Castle, California, 19:16903 
(R;US) 
Simulation of a precipitation event in the western United States, 
19:16602 (R;US) 
THE CALIFORNIA 
19:14885 (R;US) 
Wind loads in complex terrain, 19:15047 (RA;Fl) 
CALIFORNIUM 252 
Large +-ray anisotropy observed in the °5*Cf spontaneous fis- 
sion process, 19:17236 (RA;FR) 
CALIFORNIUM ADDITIONS 
See ALLOYS 
CALORICON PROCESS 
See WASTE PROCESSING 
CALORIMETERS 
Calibration of the forward and rear ZEUS calorimeter using cos- 
mic ray muons, 19:16383 (R;DE) 
Design and R and D for the forward calorimeter and silicon 
tracker of the rcF detector, 19:16377 (R;DE) 
Initial measurements with an actively cooled calorimeter in a 
large pool fire, 19:16442 (R;US) 
CALORIMETERS (PARTICLE) 
See SHOWER COUNTERS 
CANADA 
See also SASKATCHEWAN 
Delivery of the Canadian Entitlement: Draft Environmental Im- 
pact Statement, 19:15597 (R;US) 
Occupational radiation exposures in Canada (1991), 19:16819 
(R;CA) 
Occupational radiation exposures in Canada: 1990, 19:16820 
(R;CA) 
Radioactive emissions data from Canadian nuclear generating 
stations: 1972 to 1991, 19:15297 (R;CA) 
The management of workers occupationally exposed to ionizing 
radiation, 19:16831 (R;CA) 
Wind turbines in northern climates - 
19:15046 (RA;Fl) 
CANADIAN AECB 
Advances in Canadian regulatory practice, 19:17730 (R;CA) 
The AECB prepares for the challenges of the 90's, 19:17737 
(IA;CA) 
CANDU TYPE REACTORS 
See also BRUCE-6 REACTOR 
DARLINGTON-1 REACTOR 
NPD REACTOR 
PICKERING-1 REACTOR 
POINT LEPREAU-1 REACTOR 


ENVIRONMENTAL ENTERPRISE, 


Canadian experiences, 


Bumup 
Influence of graphite discs, chamfers, and plenums on tempera- 
ture distributions in high burnup fuel, 19:15157 (R;CA) 
Computer-Aided Design 
Advanced computer methods to design, construct and maintain 
CANDU reactors, 19:15167 (IA;CA) 
An integrated pipe stress analysis environment for the CANDU 
3 project, 19:15194 (IA;CA) 
Integrated plant design, 19:15172 (IA;CA) 
Construction 
Construction: Getting ready for the next one, 19:15168 (IA;CA) 
Containment Buildings 
General requirements for concrete containment structures for 
CANDU nuclear power plants, 19:15162 (R;CA) 
Control Rooms 
The CANDU 3 control centre design, 19:15196 (IA;CA) 
Design 
Advanced reactor designs: 
19:15257 (IA;CA) 
Fuel Channels 
Prospects for stronger calandria tubes, 19:15178 (IA;CA) 
Fuel Element Ciusters 
The program to develop and demonstrate the CANFLEX bun- 
die, its additional capabilities and supporting technologies, 
19:15171 (IA;CA) 


The emerging requirements, 
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Fuel Management 

Fuel management flexibility with single-ended refuelling in 
CANDU 3, 19:15185 (IA;CA) 

Fuel management simulation of CANDU 3 at equilibrium condi- 
tion, 19:15183 (IA;CA) 

Loss Of Flow 
Calandria vessel structural integrity under a channel flow block- 
age/loss of coolant accident condition, 19:15305 (IA;CA) 

Meetings 

Conference summaries, 19:17613 (I;CA) 
Nuclear Fuels 

Canadian fuel development program, 19:15158 (R;CA) 
Organic Coolants 

Improving CANDU safety with organic coolant, 19:15186 (IA;CA) 
Performance 

Operational capability of a nuclear power plant, 19:15234 
(IA;CA;In English, French) 

Pressure Tubes 

CANDU fuel channels: Overview of pressure tube manufacturing 

and influence of technology developments, 19:15174 (IA;CA) 
Reactor Charging Machines 

A new approach to control and monitor CANDU fuel changing 
operations using on-board high temperature/radiation hard- 
ened electronics, 19:15197 (IA;CA) 

Regulating Rods 

Design and development of a mechanical zone control unit for 

the CANDU reactor, 19:15175 (IA;CA) 
Void Coefficient 

Neutronic decoupling and coolant void reactivity in CANDU, 
19:15184 (IA;CA) 

The influence of lattice structure and composition on the coolant 
void reactivity in CANDU, 19:15182 (IA;CA) 

CANISTERS 
See CONTAINERS 
CAPACITIVE ENERGY STORAGE EQUIPMENT 

Testing technology: A Sandia Technology Bulletin, 19:15569 

(R;US) 
CAPACITORS 

Characteristic study of non-power detectors for measurement of 
gamma-ray dose, 19:16413 (R;XJ) 

Temperature-humidity-bias aging technique to identify defective 
surface mount capacitors, 19:16210 (R;US) 

CAPSULES (IRRADIATION) 
See IRRADIATION CAPSULES 
CARBINOL 
See METHANOL 
CARBON 
See also ACTIVATED CARBON 
CARBON BLACK 
CARBYNES 
FULLERENES 
GRAPHITE 

Investigation on optimization of carbon dioxide processing sys- 
tem and effective utilization technique of carbon, 19:14392 
(R;JP;In Japanese) 

Photonuclear reaction yield ratios in tissues used as an index of 
abnormality, 19:15924 (RA;CZ) 

Remarks on relations between X-ray emission and Auger transi- 
tion rates and molecular properties: Chemical effect, 
19:17345 (R;US) 

Thermal stability studies of diamond-like carbon films, 19:15862 
(R;US) 

CARBON 12 

Clustering phenomena in (alpha, Hl) reactions on '*C, 19:17180 
(RA;PL) 

CARBON 12 REACTIONS 

Fermionic molecular dynamics for colliding and decaying nuclei, 
19:17254 (R;DE) 

CARBON 12 TARGET 

Analysis of two-particle-correlations in heavy-ion reactions at 
200 A.GeV at the CERN-SPS, 19:17279 (IA;DE) 

Dissociation reactions of the ''Be one-neutron halo and the "Li 
two-neutron halo, 19:17269 (IA;DE) 





Fermionic molecular dynamics for colliding and decaying nuclei, 
19:17254 (R;DE) 

The astrophysical reactions 1*C(a,7)'®O and 7Be(p,-7)®B and 
Coulomb dissociation experiments, 19:17255 (R;DE) 


CARBON 14 
Carbon cycling on the continental margin evidence from sedi- 
ment 14-C and nutrient elements: Progress report, October 
1992—October 1993, 19:16686 (R;US) 


CARBON BLACK 

Research and development of carbon black anodes for lithium 
secondary cell. Part 2, 19:15514 (R;JP;In Japanese) 

The microstructure and morphology of carbon black: A study 
using small angle neutron scattering and contrast variation, 
19:17387 (R;US) 

CARBON CYCLE 

Carbon cycle modeling calculations for the IPCC, 19:16604 

(R;US) 
CARBON DIOXIDE 
Air Pollution 

Energy use and carbon emissions: Some international compar- 

isons, 19:15543 (R;US) 
Air Pollution Abatement 

A cost-effective setting of the greenhouse thermostat: A study 
of alternative policy proposals, 19:15532 (R;US) 

Hynol — An economic process for methanol production from bio- 
mass and natural gas with reduced CO2 emission, 19:14948 
(R;US) 

The coprocessing of fossil fuels and biomass for CO. emission 
reduction in the transportation sector, 19:14947 (R;US) 

The cost of COz reduction in Denmark - methodology and re- 
sults, 19:16580 (R;DK) 

Trends in working on The Fremework Convention on Climate 
Change in industrialized countries in Europe and America.: 
Each country’s attitude for the treaty coming into effect soon, 
19:15547 (R;JP;In Japanese) 

Atmospheric Circulation 

Asymetric change of daily temperature range: 

19:16519 (R;US) 
Biological Effects 

Effects of elevated atmospheric CO. concentrations and water 
stress on field-grown maize, 19:16593 (R;US) 

Effects of long-term elevated atmospheric CO2 concentrations 
on Pinus ponderosa, 19:16594 (R;US) 

Complexes 

Metallocarboxylate chemistry: Progress report, April 1, 1989— 

September 20, 1991, 19:16039 (R;US) 
Concentration Ratio 

Carbon cycle modeling calculations for the IPCC, 19:16604 
(R;US) 

Effects of catalytic mineral matter on CO/CO2 temperature and 
burning time for char combustion: Quarterly progress report 
No. 15 (Final report), October 1993—December 1993, 
19:14430 (R:US) 

Ecological Concentration 

COz impulse response curves for GWP calculations, 19:16591 
(R;US) 

Effects of long-term elevated atmospheric CO. concentrations 
on Pinus ponderosa, 19:16594 (R;US) 

How to develop a long term COz reduction plan: A project re- 
port, 19:16522 (R;US) 

The quality of control of oceanic carbon dioxide measurements: 
Preparation and distribution of reference materials: Progress 
report, January 1, 1993—December 31, 1993, 19:16685 (R;US) 

Emission 

Carbon cycle modeling calculations for the IPCC, 19:16604 
(R;US) 

Estimates of carbon dioxide emissions from fossil fuels combus- 
tion in the main sectors of selected countries 1971-1990, 
19:15551 (R;DE) 

National US public policy on global warming derived from opti- 
mization of energy use and environmental impact studies, 
19:15523 (R;US) 


Proceedings, 


CARBONATES 


Environmental impacts 
Detection of greenhouse-gas-induced climatic change: Progress 
report, 1 December 1992-30 June 1993, 19:16525 (R;US) 
Research project on CO2-induced climate change: Progress re- 
port, March 1, 19938—February 28, 1994, 19:16524 (R;US) 
Spatial and temporal patterns of biotic exchanges of CO, be- 
tween the atmosphere and tropical landscapes and their role in 
the global carbon balance: Progress report, 19:16532 (R;US) 
Government Policies 
Trends in working on The Fremework Convention on Climate 
Change in industrialized countries in Europe and America.: 
Each country’s attitude for the treaty coming into effect soon, 
19:15547 (R;JP;in Japanese) 
Removal 
Status review on membranes, 19:14417 (R;NL) 
Tax Laws 
Trends in working on The Fremework Convention on Climate 
Change in industrialized countries in Europe and America.: 
Each country’s attitude for the treaty coming into effect soon, 
19:15547 (R;JP;in Japanese) 
CARBON DIOXIDE ACCEPTOR PROCESS 
See COAL GASIFICATION 
CARBON DIOXIDE FIXATION 
Investigation on optimization of carbon dioxide processing sys- 
tem and effective utilization technique of carbon, 19:14392 
(R;JP;In Japanese) 
CARBON DIOXIDE INJECTION 
Post waterflood CO miscible flood in light oil, fluvial: Domi- 
nated deltaic reservoir: First quarterly technical progress 
report, Fiscal year 1994, October 1, 1993—December 31, 
1993, 19:14469 (R;US) 
CARBON DIOXIDE LASERS 
10-GW CO, laser system at the Brookhaven Accelerator Test 
Facility, 19:16264 (R;US) 
Influence of CO,-laser technological parameters on multi- 


charged ion yield, 19:17591 (R;RU;In Russian) 
CARBON IONS 
Neutralization and charge exchange of accelerated negative 
ions, 19:16307 (R;UA;in Russian) 
CARBON MONOXIDE 
Effects of catalytic mineral matter on CO/COz temperature and 
burning time for char combustion: Quarterly progress report 


No. 15 (Final report), 
19:14430 (R;US) 
Quantified estimates of total GWPs for greenhouse gases tak- 
ing into account tropospheric chemistry, 19:16595 (R;US) 
CARBON SOURCES 
The effect of chemical reactivity on source reconciliation model- 
ing of nonmethane hydrocarbons, 19:16506 (R;US) 
CARBON STEELS 
See also STEEL-ASTM-A533-B 
Corrosion in ICPP fuel storage basins, 19:15798 (R;US) 
Corrosion of stainless and carbon steels in molten mixtures of 
industrial nitrates, 19:15779 (R;US) 
Corrosion performance of materials in coal-combustion environ- 
ments, 19:15774 (RA;US) 
Modeling superplastic materials, 19:15788 (RA;US) 
Reference flaw size for structural and fracture analysis of Types 
1 and 2 waste tanks, 19:14807 (R;US) 
The use of electrochemical noise measurements with nuclear 
waste tanks, 19:14796 (R;US) 
CARBON TETRACHLORIDE 
Inhalation exposure to VOCs from household use of contami- 
nated domestic water, 19:16875 (R;US) 
VOCs in Arid soils: Technology summary, 19:14863 (R;US) 
CARBONATE ROCKS 
A plausible route for the synthesis of bio-organic compounds in 
the primitive earth from mineral salts. An overview, 19:16827 
(RA;XA) 
CARBONATES 
See also CALCIUM CARBONATES 
The corrosion mechanism of nickel in molten carbonate, 
19:15615 (R;NL) 


October 1993—December 1993, 
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CARBYNES 


CARBYNES 

Reductive coupling of carbon monoxide to Cz products: 
Progress report for the period, May 1, 1990—November 15, 
1993, 19:16038 (R;US) 

CARCINOGENESIS 
New insights into how genetic disorders arise, 19:16793 (IA;CA) 
CARCINOGENS 

Investigation of independence in inter-animal tumor-type occur- 
rences within the NTP rodent-bioassay database, 19:16893 
(R;US) 

CARCINOMAS 

Brachytherapy as sole treatment modality in initial cervix carci- 
noma, 19:16756 (1;PE;in Spanish) 

Breast cancer incidence and mortality in the Canadian fluo- 
roscopy study: The establishment of computerized record 
linkage facilities for the National Cancer Incidence Reporting 
System (1975-1983), 19:16830 (R;CA) 

CARL STILL PROCESS 

See DESULFURIZATION 
CARS SPECTROSCOPY 

See RAMAN SPECTROSCOPY 
CASCADES (NUCLEAR) 

See NUCLEAR CASCADES 
CASKS 

See also SPENT FUEL CASKS 

NEACRP intercomparison of codes for the shielding assess- 
ment of transport packages. Solution for the TN12 benchmark 
problem, 19:16097 (R;GB) 

Study and test on RY-1 type transport cask for spent fuels, 
19:16100 (R;CN;in Chinese) 

CAST IRON 
Mapping of residual strains of a ceramic-to-metal joint using X- 
ray diffraction, 19:15722 (R;US) 
CASTING 
Casting process modeling, 19:15789 (RA;US) 
CASTOR TOKAMAK 

Fluctuation studies on CASTOR and ASDEX tokamaks during 
lower hybrid current drive, 19:17450 (IA;XA) 

Rotating Langmuir probe for measurement of edge radial pro- 
files on CASTOR tokamak, 19:17470 (IA;XA) 

CAT-OX PROCESS 
See DESULFURIZATION 

CATACARB CARBON DIOXIDE REMOVAL PROCESS 
See DESULFURIZATION 

CATACARB PROCESS 
See DESULFURIZATION 

CATALYSIS 

Ligand intermediates in metal-catalyzed reactions: Annual tech- 
nical report, August 1, 1992—August 1, 1993, 19:16043 (R;US) 

CATALYSTS 

Morphological aspects of surface reactions: Final report, 
[September 1, 1986—April 30, 1993], 19:16041 (R;US) 

Synthesis of iron based hydrocracking catalysts, 19:16061 
(PA;US) 

Activation Energy 

Research on coal-liquefying catalyst, 19:14362 (IA;JP;In Japan- 

ese) 
Adhesion 

Study on coal liquefaction conditions, 19:14349 (IA;JP;In Japan- 

ese) 
Aluminium Oxides 

Study on catalyst for upgrading technology of coal derived distil- 

lates, 19:14356 (iA;JP) 
Charge Carriers 

A charge distribution analysis instrument for catalysis and mate- 
rial science applications: First quarterly technical progress 
report, October 1, 1993—December 31, 1993, 19:16453 (R;US) 

Charge Distribution 

Charge distribution analysis of catalysts under simulated reac- 
tion conditions: Fourth quarterly technical progress report, 
July 1—September 30, 1993, 19:16048 (R;US) 

Charge distribution analysis of catalysts under simulated reac- 
tion conditions: Fifth quarterly technical progress report, 
October 1—December 31, 1993, 19:16049 (R;US) 
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Chemical Activation 

Development of bituminous coal liquefaction technology.: Study 
on solvent hydrogenation catalysts, 19:14375 (IA;JP;Iin 
Japanese) 

Study on hydrogenation catalyst for recycled solvent, 19:14350 
(IA;JP) 

Chemical Preparation 

Direct catalytic decomposition of nitric oxide: Quarterly technical 
progress report No. 9, October-December 1993, 19:15080 
(R;US) 

Transient studies of low temperature catalysts for methane con- 
version: Quarterly technical progress report, October 1, 
1993-December 31, 1993, 19:14977 (R;US) 

Coal Liquefaction 
Studies on catalysts for coal liquefaction, 19:14406 (IA;JP) 
Colloids 

Study on coal liquefaction conditions, 19:14349 (IA;JP;In Japan- 

ese) 
Commercialization 

Study on hydrogenation catalyst for recycled solvent, 19:14350 
(IA;JP) 

Comparative Evaluations 

Rate enhancement for catalytic upgrading coal naphthas: Quar- 
terly progress report for period ending, September 1993, 
19:14320 (R;US) 

Depolymerization 

Studies on liquefying reaction mechanism and coking mecha- 

nism, 19:14365 (IA;JP;in Japanese) 
Dispersions 

Study on coal liquefaction conditions, 19:14349 (IA;JP;In Japan- 

ese) 
Dissolution 

Basic studies on coal liquefaction reaction, reforming and uti- 

lization of liquefaction products, 19:14407 (IA;JP) 
Hydrogen 

Dissolution reaction of coal by hydrogen-donating aromatic sol- 

vents and development of effective catalyst, 19:14341 (IA;JP) 
Hydrogenation 

Development of bituminous coal liquefaction technology.: Study 
on solvent hydrogenation catalysts, 19:14375 (IA;JP;in 
Japanese) 

Study on hydrogenation catalyst for recycled solvent, 19:14350 
(IA; JP) 

lron Compounds 

Dissolution reaction of coal by hydrogen-donating aromatic sol- 
vents and development of effective catalyst, 19:14341 (IA;JP) 

Studies on coal solubility to solvent and catalytic reaction mech- 
anism.: Hydrogen adsorbed into iron-based catalysts and 
catalytic action, 19:14366 (IA;JP;in Japanese) 

iron Oxides 

Research on coal-liquefying catalyst, 19:14362 (IA;JP;In Japan- 
ese) 

lron Sulfides 

Dissolution reaction of coal by hydrogen-donating aromatic sol- 
vents and development of effective catalyst, 19:14341 (IA;JP) 

Liquefaction performance tests of Chinese coals, 19:14379 
(IA;JP;ln Japanese) 

Studies on catalysis for coal liquefaction, 19:14406 (IA;JP) 

Study on coal liquefaction conditions, 19:14349 (IA;JP;ln Japan- 
ese) 

Study on the synthetic iron sulfide catalyst, 19:14348 (IA;JP) 

Lifetime 

Study on hydrogenation catalyst for recycled solvent, 19:14350 

(IA;JP) 
Molybdenum Oxides 

Research on coal-liquefying catalyst, 19:14362 (IA;JP;In Japan- 

ese) 
Nickel 

Research on coal-liquefying catalyst, 19:14362 (IA;JP;In Japan- 

ese) 


Study on catalyst for upgrading technology of coal derived distil- 
lates, 19:14356 (IA;JP) 





Oils 

Basic studies on coal liquefaction reaction, reforming and uti- 
lization of liquefaction products, 19:14407 (IA;JP) 

Research on the coal liquefaction and utilization of reformed 
products, 19:14363 (IA;JP;in Japanese) 

Oxidation 

Research on coal-liquefying catalyst, 19:14362 (IA;JP;in Japan- 

ese) 
Particles 

Research on coal-liquefying catalyst, 19:14362 (IA;JP;In Japan- 

ese) 
Performance Testing 

Close-coupled Catalytic Two-Stage Liquefaction (CTSL™) pro- 
cess bench studies: Final report, [October 1, 1988—July 31, 
1993], 19:14315 (R;US) 

Direct catalytic decomposition of nitric oxide: Quarterly technical 
progress report No. 9, October-December 1993, 19:15080 
(R;US) 

Superacid catalysis of light hydrocarbon conversion: First quar- 
terly technical report, August 25-November 24, 1993, 
19:16051 (R;US) 

Ph Value 

Research on the coal liquefaction and utilization of reformed 

products, 19:14363 (IA;JP;in Japanese) 
Production 

Study on hydrogenation catalyst for recycled solvent, 19:14350 

(IA;JP) 
Pyrite 

Studies on dissolving reaction mechanism on hydrogen donor 
solvent, 19:14367 (IA;JP;in Japanese) 

Studies on liquefying reaction mechanism and coking mecha- 
nism, 19:14365 (IA;JP;in Japanese) 

Regeneration 

Research on coal-liquefying catalyst, 19:14362 (IA;JP;in Japan- 
ese) 

Studies on catalysts for coal liquefaction, 19:14406 (JA;JP) 

Sintering 

Research on coal-liquefying catalyst, 19:14362 (IA;JP;in Japan- 

ese) 
Solid Wastes 

Study on catalyst for upgrading technology of coal derived distil- 

lates, 19:14356 (IA;JP) 
Solutes 

Research on the coal liquefaction and utilization of reformed 

products, 19:14363 (IA;JP;In Japanese) 
Solvents 

Development of bituminous coal liquefaction technology.: Study 
on solvent hydrogenation catalysts, 19:14375 (IA;JP;in 
Japanese) 

Sorptive Properties 

Dissolution reaction of coal by hydrogen-donating aromatic sol- 

vents and development of effective catalyst, 19:14341 (IA;JP) 
Sulfidation 

Research on coal-liquefying catalyst, 19:14362 (IA;JP;In Japan- 

ese) 
Sulfonic Acids 

Research on the coal liquefaction and utilization of reformed 

products, 19:14363 (IA;JP;In Japanese) 
Surtace Properties 
Study on catalyst for upgrading technology of coal derived distil- 
lates, 19:14356 (IA;JP) 
Synthesis 
Study on the synthetic iron sulfide catalyst, 19:14348 (IA;JP) 
Testing 

Development of a catalyst for conversion of syngas-derived ma- 
terials to isobutylene: Quarterly technical progress report No. 
9, April 1, 1993—June 30, 1993, 19:16046 (R;US) 

Tungsten 

Study on catalyst for upgrading technology of coal derived distil- 

lates, 19:14356 (IA;JP) 
Tungsten Alloys 

Research on coal-liquefying catalyst, 19:14362 (IA;JP;in Japan- 

ese) 
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Tungsten Sulfides 
Studies on catalysts for coal liquefaction, 19:14406 (IA;JP) 
CATALYTIC HYDROSOLVATION PROCESS 
Development of bituminous coal liquefaction technology.: Study 
on solvent hydrogenation catalysts, 19:14375 (IA;JP;In 
Japanese) 
CATALYTIC-IFP AMMONIA SCRUBBING PROCESS 
See DESULFURIZATION 
CAULIFLOWER 
See BRASSICA 
CAUSTIC FLOODING 
Surfactant-enhanced alkaline flooding for light oil recovery: Quar- 
terly report, October 1—-December 31, 1993, 19:14461 (R;US) 
CAVITY RESONATORS 
See also SUPERCONDUCTING CAVITY RESONATORS 
Investigation of a bi-periodical slowing down structure, 19:16305 
(R;UA;In Russian) 
Reference manual for the POISSON/SUPERFISH Group of 
Codes, 19:16316 (R;US) 
User’s guide for the POISSON/SUPERFISH Group of Codes, 
19:16315 (R;US) 
CBA PROCESS 
See DESULFURIZATION 
CDF 
See FERMILAB COLLIDER DETECTOR 
CEBAF ACCELERATOR 
Survey techniques developed to align stacked beamlines at CE- 
BAF, 19:16267 (R;US) 
CELL FLOW SYSTEMS 
Laser-based blood cell measurements for the biological recon- 
struction of ionizing radiation doses using a novel technique 
for cytometry/biochemical reaction analysis, 19:16867 (R;US) 
Phase-sensitive flow cytometry: New technology for analyzing 
biochemical, functional, and _ structural features in 
fluorochrome- labeled cells/particles, 19:16725 (R;US) 
CELL GROWTH (ANIMAL) 
See ANIMAL CELLS 
CELL GROWTH (PLANT) 
See PLANT CELLS 
CELL WALL 
[Plant growth with limited water]: [Annual report, December 15, 
1992—December 14, 1993], 19:16724 (R;US) 
CELLS (ANIMAL) 
See ANIMAL CELLS 
CELLS (PLANT) 
See PLANT CELLS 
CELLULASE 
Cellulose fermentation by nitrogen-fixing anaerobic bacteria: 
Appendix 1, Progress report, June 1, 1990—May 31, 1993, 
19:14950 (R;US) 
CELLULASES 
See CELLULASE 
CELLULOSE 
Effects of microbial processes on gas generation under ex- 
pected WIPP repository conditions: Annual report through 
1992, 19:14613 (R;US) 
CEMENT INDUSTRY 
Passamaquoddy Innovative Clean Coal Technology Program: 
Public design report, 19:15077 (R;US) 
CENTRAL RECEIVER POWER PLANTS 
See TOWER FOCUS POWER PLANTS 
CENTRAL REGION 
See USA 
CENTRIFUGAL SEPARATORS 
See INERTIAL SEPARATORS 
CENTRIFUGE ENRICHMENT PLANTS 
Computer-optimized -+-NDA geometries for uranium enrichment 
verification of gaseous UF,, 19:14541 (R;NL) 
Sensitivity analysis of the Two Geometry Method: Uranium en- 
richment verification of gaseous UF,, 19:14540 (R;NL) 
CEPFR-1 REACTOR 
See ZERO POWER REACTORS 


ERA Vol. 19, No. 6 709 





CERAMIC MELTERS 


CERAMIC MELTERS 

SRTC criticality safety technical review of SRT-CMA-930039, 

19:16135 (R;US) 
CERAMICS 

Ceramic membranes for high temperature hydrogen separation, 
19:15824 (RA;US) 

Chemical vapor infiltration using microwave energy, 19:15838 
(PA;US) 

Development and evaluation of materials for slagging gasifiers, 
19:14935 (IA;JP) 

Development of hydrogen production technology utilizing coal.: 
Experimental development of instrumental materials for 
plants, 19:14939 (IA;JP;ln Japanese) 

High Temperature Materials Laboratory sixth annual report, Oc- 
tober 1992—September 1993, 19:15837 (R;US) 

Low-temperature setting phosphate ceramics for stabilization of 
DOE problem low level mixed-waste: |. Material and waste 
form development, 19:14609 (R;US) 

Materials Development Program: Ceramic Technology Project 
bibliography, 1984-1992, 19:15835 (R;US) 

Microwave sintering of continuous zirconia ceramic fibers, 
19:15817 (R;US) 

Modeling of chemical vapor infiltration for fabrication of tubes, 
19:15820 (RA;US) 

Study of ceramics sintering under high pressures, 19:15733 
(|;BR;In Portuguese) 

Tensile strength of dried gelcast green bodies, 19:15807 (R;US) 

CERCLA 
See US SUPERFUND 
CERIUM 

Cerium evaporation from an electron beam source, 19:14918 

(R;FR) 
CERIUM OXIDES 

Electrochemical processes at interfaces and mixed conductor 
development, 19:15828 (RA;US) 

Microwave sintering of ZrO2-12 mol% CeOo, 19:15826 (RA;US) 

Selective catalytic reduction of sulfur dioxide to elemental sulfur: 
Quarterly technical progress report No. 4, April-June 1993, 
19:16052 (R;US) 

Synthesis and processing of complex ceramic oxides, 19:15823 
(RA;US) 

CERN 
Follow-up research at CERN: Report from the Accelerator Com- 
mittee, 1991-93, 19:17616 (R;DK;In Danish) 

CERN AG SYNCHROTRON 

See CERN PS SYNCHROTRON 
CERN li SYNCHROTRON 

See CERN SPS SYNCHROTRON 
CERN PS SYNCHROTRON 

Kickers and septa at the ps complex, CERN, 19:16335 (RA;CA) 
CERN SPS SYNCHROTRON 

Overview of kicker magnet systems at the SPS and LEP, 
19:16337 (RA;CA) 

CESIUM 

Possible superstructures of metallic ions in nonstoichiometric 
fullerites M, Ceo, 19:15735 (R;UA) 

Radiochemical procedures for analysis of Pu, Am, Cs and Sr in 
water, soil, sediments and biota samples, 19:16023 (R;US) 

Rb and Cs in spruce needles: levels, biodynamics and transfer 
factors, 19:15970 (RA;CZ) 

Recovery of cesium from Purex plant wastes by metal 
ferrocyanides and ferricyanides II: Full level laboratory investi- 
gations, 19:14572 (R;US) 

CESIUM 134 

Diffusion of water, cesium and neptunium in pores of rocks, 
19:14811 (R;Fl) 

The radioimmunotoxicological and radiogenotoxicological effect 
induced by ‘Cs retention in the whole body and skeleton 
and germ system, 19:16809 (R;CN;in Chinese) 

CESIUM 137 

Aggregate hierarchy and 
19:16647 (R;AT;In German) 

Chernobyl experience of the environmental radiomonitoring in 
the forest, 19:16635 (RA;CZ) 


chemical exchange reactions, 
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Evaluation and selection of aqueous-based technology for parti- 
tioning radionuclides from ICPP calcine, 19:14784 (R;US) 
Preliminary evaluation of radiological consequences for site se- 
lection of a national repository for radioactive wastes with 
FEMWATER, PAGAN, GENII, PRESTO CPG computer 
codes, 19:14680 (IA;BG;In Bulgarian) 
Seepage basin radionuclide transport in sediments and vegeta- 
tion: Revision 1, 19:14798 (R;US) 
CESIUM COMPOUNDS 
Separation of cesium from aqueous solutions using alkylated 
tetraaryl borates, 19:14577 (1;DE;ln German) 
CETACEANS 
Environmental genotoxicity: 
nisms, 19:16813 (R;US) 
Instrumental neutron activation analysis of marine mammal liver 
tissues archived in the National Biomonitorinng Specimen 
Bank, 19:15990 (RA:CZ) 
CFFF 
See MHD GENERATOR CFFF 
CFRP PROGRAM 
See CONSOLIDATED FUEL REPROCESSING PROGRAM 
CHANNELING 
See also ELECTRON CHANNELING 
Channeling and blocking effect in pair creation in aligned crys- 
tal, 19:17398 (R;FR) 
CHANNELS (REACTOR) 
See REACTOR CHANNELS 
CHARGE CARRIERS 
A charge distribution analysis instrument for catalysis and mate- 
rial science applications: First quarterly technical progress 
report, October 1, 1993—December 31, 1993, 19:16453 (R;US) 
CHARGE-EXCHANGE REACTIONS 
Microscopic description of 26-decay and double charge ex- 
change reaction with pions, 19:17316 (RA;PL) 
CHARGED CURRENTS 
See also WEAK CHARGED CURRENTS 
Some issues in the charged current sector, 19:17102 (RA;FR) 
CHARGED PARTICLES 
See also IONS 
On choice of threshold energy in calculations of charged particles 
transport by Monte Carlo method, 19:17331 (IA;RU;In Russian) 
CHARGED-PARTICLE ACTIVATION 
See CHARGED PARTICLES 
CHARGED-PARTICLE ACTIVATION ANALYSIS 
A graphical method for optimising the NAA and CPAA experi- 
ments by functions using the ‘ky’ and ’Zo’ parameters, 
19:15938 (RA;CZ) 
Advantages of using the ‘zo-method’ in CPAA applications, 
19:15937 (RA;CZ) 
CHARGED-PARTICLE REACTIONS 
See also ALPHA REACTIONS 
DEUTERON REACTIONS 
ELECTRON REACTIONS 
HEAVY ION REACTIONS 
MESON REACTIONS 
PROTON REACTIONS 
The ratio of double to single ionization of helium: The relation- 
ship of photon and bare charged particle impact ionization, 
19:17360 (RA;US) 
CHARGED-PARTICLE TRANSPORT THEORY 
The anomalous transport caused by particles transverse drift, 
19:17487 (IA;XA) 
CHARGING (REACTOR) 
See REACTOR FUELING 
CHARGING MACHINES (REACTOR) 
See REACTOR CHARGING MACHINES 
CHARM PARTICLES 
See also CHARMED MESONS 
Charm productions in two photon processes, 19:17082 (RA;JP) 
CHARMED MESON RESONANCES 
See CHARMED MESONS 
CHARMED MESONS 
Weak decays of charged K-mesons and charm particles, 
19:17136 (R;GB) 


Probing the underlying mecha- 





CHARPAK CHAMBERS 
See MULTIWIRE PROPORTIONAL CHAMBERS 
CHARS 

Advanced coal-fueled gas turbine systems: Technical progress 
report, July-September 1991, 19:15071 (R;US) 

Basic studies on coal kinds and gasification characteristics, 
19:14368 (IA;JP;in Japanese) 

Bench-scale development of mild gasification char desulfuriza- 
tion: [Quarterly] report, September 1—-November 30, 1993, 
19:14331 (R;US) 

Char particle fragmentation and its effect on unburned carbon 
during pulverized coal combustion: Quarterly report, October 
1, 1993—December 31, 1993, 19:14436 (R;US) 

Development of hydrogen production technology utilizing coal.: 
Design, construction and study of operation of pilot plant, 
19:14936 (IA;JP;in Japanese) 

Effects of catalytic mineral matter on CO/CO2 temperature and 
burning time for char combustion: Quarterly progress report 
No. 15 (Final report), October 1993-December 1993, 
19:14430 (R;US) 

GPGP Gasifier Optimization Il: Task 2.2, Coal characterization 
by selected analytical methods, 19:14395 (R;US) 

High temperature char reactivity measurements in the Sandia 
laminar flow reactor: Part 2. Appendices, 19:14438 (R;DK) 

High temperature char reactivity measurements in the Sandia 
laminar flow reactor: Part 1. Text, 19:14440 (R;DK) 

High temperature char reactivity measurements in the Sandia 
laminar flow reactor: Part 2. Appendices, 19:14438 (R;DK) 

Mild temperature gasification: Partitioning sulfur to gas as H2S: 
Final technical report, September 1, 1992—November 30, 
1993, 19:14329 (R;US) 

Production and use of activated char for combined SO2/NO, re- 
moval: Technical report, September 1—November 30, 1993, 
19:15084 (R;US) 

Production of carbon molecular sieves from Illinois coal: [Quar- 
terly] technical report, September 1, 1993-November 30, 
1993, 19:14390 (R;US) 

CHEMICAL BONDS 

Quantum chemistry contribution to the understanding of the 

acid-base phenomena, 19:16034 (R;FR;In French) 
CHEMICAL EFFLUENTS 

Effluent emissions monitoring at the DOE Hanford Site, 

19:14832 (R;US) 
CHEMICAL EXPLOSIONS 

Airblast environments from buried HE charges, 19:16476 (R;US) 

Approximation functions for airblast environments from buried 
charges, 19:16477 (R;US) 

Preliminary evaluation of non-hazardous explosives for security 
training and testing (NESTT), 19:16480 (R;US) 

CHEMICAL EXPLOSIVES 

Detection of buried objects by fusing dual-band infrared images, 
19:16479 (R;US) 

Optical ordance system for use in explosive ordnance disposal 
activities, 19:16473 (R;US) 

CHEMICAL FEEDSTOCKS 

Impact of catalysis on the production of the top 50 US commod- 

ity chemicals, 19:16063 (R;US) 
CHEMICAL INDUSTRY 

AICD — Advanced Industrial Concepts Division Biological and 
Chemical Technologies Research Program: 1993 Annual 
summary report, 19:14956 (R;US) 

Impact of catalysis on the production of the top 50 US commod- 
ity chemicals, 19:16063 (R;US) 

Results of the radiological verification survey of the partial reme- 
diation at 90 Avenue C, Lodi, New Jersey (LUO79V), 19:14878 
(R;US) 

CHEMICAL LASERS 

Short wavelength chemical laser demonstration based on N(?D) 

chemistry: Final technical report, 19:16195 (R;US) 
CHEMICAL PLANTS 

See also PETROCHEMICAL PLANTS 

Applying ALARA to cleanup criteria for a mixed waste site, 
19:14840 (R;US) 


CHEMICAL WASTES 


From work pian to rod and beyond: Lessons learned on regula- 
tory issues at the Weldon Spring Site, 19:14842 (R;US) 

Lessons learned integrating CERCLA and NEPA at the Weldon 
Spring site, 19:14841 (R;US) 

Trial fabrication and development of plant devices and materi- 
als.: Development of let-down valve and other parts, 
19:14378 (IA;JP;In Japanese) 

Work plan for the remedial investigation/feasibility study- 
environmental assessment for the quarry residuals operable 
unit at the Weldon Spring Site, 19:14866 (R;US) 

CHEMICAL PROPERTIES 

GPGP Gasifier Optimization II: Task 2.2, Coal characterization 

by selected analytical methods, 19:14395 (R;US) 
CHEMICAL REACTION YIELD 
Research on it/d process supporting Unit (PSU), 19:14346 
(IA;JP) 
CHEMICAL REACTIONS 
See also CORROSION 
DESULFURIZATION 
FISCHER-TROPSCH SYNTHESIS 
HYDROGENATION 

Non-Markovian electron transfer reactions with frequency- 
dependent friction, 19:16029 (R;US) 

[Growth and nonlinearity]: Progress report, 19:16924 (R;US) 

CHEMICAL REACTORS 

Corrosion and salt deposition issues in a supercritical water oxi- 
dation reactor, 19:15661 (R;US) 

Fischer Tropsch synthesis in supercritical fluids: Quarterly tech- 
nical progress report, October 1, 1993—December 31, 1993, 
19:14339 (R;US) 

Low temperature H2S separation using membrane reactor with 
redox catalyst, 19:14501 (R;US) 

Study on the synthetic iron sulfide catalyst, 19:14348 (IA;JP) 

[Enhancement of coal liquefaction efficiency with ceramic 
membrane reactors]: Second final quarterly report, July— 
September 1993, 19:14326 (R;US) 

CHEMICAL WARFARE AGENTS 

An automated shell for management of parametric disper- 
sior/deposition modeling, 19:16489 (R;US) 

An integrated approach to technological risk analysis and pro- 
tective action decision-making, 19:16490 (R;US) 

Integrated Baseline System (IBS) Version 2.0: Models guide, 
19:16495 (R;US) 

Integrated Baseline System (IBS) Version 2.0: User guide, 
19:16493 (R;US) 

Integrated Baseline System (IBS) Version 2.0: Utilities Guide, 
19:16494 (R;US) 

Integrated Baseline System (IBS): Version 1.03, System Man- 
agement Guide, 19:16491 (R;US) 

Integrated Baseline System (IBS): Version 2.0, System Man- 
agement Guide, 19:16492 (R;US) 

LLNL participation in the fourth international interlaboratory 
comparison test (Round Robin 4), 19:16663 (R;US) 

Material Identification Technology (MIT) concept technical feasi- 
bility study, 19:16025 (R;US) 

CHEMICAL WASTES 

See also CHEMICAL EFFLUENTS 

Addendum to the corrective action plan for Underground Stor- 
age Tanks 1219-U, 1222-U, 2082-U, 2068-U at the Rust 
Garage Facility, Buildings 9720-15 and 9754-1: Oak Ridge Y- 
12 Plant, Oak Ridge, Tennessee, Facility ID #0-010117, 
19:14813 (R;US) 

Design for application of the DETOXS™ wet oxidation process to 
mixed wastes, 19:15648 (R;US) 

Effectiveness evaluation of three RCRA caps at the Y-12 Plant, 
Oak Ridge, Tennessee, 19:14814 (R;US) 

Mixed Waste Integrated Program (MWIP): Technology sum- 
mary, 19:14633 (R;US) 

Mixed Waste Landfill Integrated Demonstration: Technology 
summary, 19:14635 (R;US) 

Rocky Flats Compliance Program: 
19:14631 (R;US) 

Underground Storage Tank Integrated Demonstration (UST-ID): 
Technology summary, 19:14859 (R;US) 


Technology summary, 
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CHEMICAL WASTES 


Waste management plan for environmental monitoring in Waste 
Area Grouping 6 at Oak Ridge National Laboratory, Oak 
Ridge, Tennessee, 19:14701 (R;US) 

CHEMICO PROCESS 
See DESULFURIZATION 
CHERENKOV COUNTERS 

[Studies in intermediate energy nuclear physics]: Technical 
progress report, [October 1, 1992—September 30, 1993] (Nu- 
clear Physics Lab., Dept. of Physics, Univ. of Colorado at 
Boulder), 19:17244 (R;US) 

CHERENKOV DETECTORS 
See CHERENKOV COUNTERS 
CHERENKOV RADIATION 

Stimulated Cerenkov-radiation processes 

19:16945 (R;US) 
CHERNOBYLSK-4 REACTOR 

Hydrogeological influences on radionuclide migration from the 
major radioactive waste burial sites at Chernobyl (A review), 
19:15505 (R:US) 

Radionuclide distribution in soils, 19:16652 (RA;AT;in German) 

Results on radionuclide distribution in aerosols, 19:16578 
(RA;AT;in German) 

Speciation of radionuclides in the environment: Technical re- 
port, 19:16650 (R;CH) 

The radionuclide migration at the trophic chain bottom deposits 
- fish -man’, 19:16850 (R;UA;In Russian) 

The restoration of integral exposed doses of people living at the 
defecting territories of the Chernobyl NPP zone in the post- 
accidental period, 19:16849 (R;UA;in Russian) 

Time dependence and distribution of man-made radionuclides in 
rain water (Austria.), 19:16579 (RA;AT;In German) 

CHEVRON COAL LIQUEFACTION PROCESS 

See COAL LIQUEFACTION 

CHI RESONANCES 
See MESONS 
CHI-2800 RESONANCES 
See MESONS 
CHI-3455 RESONANCES 
See MESONS 
CHILDREN 

Overview on epidemiological studies concerning the effect of air 

pollution in Switzerland, 19:16889 (IA;DE;In German) 
CHINA 
Designing policies for reducing future emissions of greenhouse 
gases in the People’s Republic of China, 19:15522 (R;US) 

CHINA CLAY 

See KAOLIN 
CHINESE HAMSTER 

See HAMSTERS 
CHLOR-ALKALI INDUSTRY 

See CHEMICAL INDUSTRY 

SODIUM HYDROXIDES 

CHLORINATED ALIPHATIC HYDROCARBONS 

See also CARBON TETRACHLORIDE 

METHYL CHLORIDE 

In-situ bioremediation via horizontal wells, 19:14891 (R;US) 

Investigations into the behaviour of chlorohydrocarbons with a 
view to thermal waste processing, 19:16095 (R;DE;In German) 

Studies concerning thermodynamics and kinetics of the absorp- 
tion of halogenated hydrocarbons relevant to environment, 
19:16058 (R;DE;in German) 

VOCs in Non-Arid Soils Integrated Demonstration: Technology 
summary, 19:14862 (R;US) 

CHLORINATED AROMATIC HYDROCARBONS 

See also POLYCHLORINATED BIPHENYLS 

Calcining process emission screening test for polychlorinated 
dibenzodioxins, 19:14833 (R;US) 

Investigations into the behaviour of chlorohydrocarbons with a 
view to thermal waste processing, 19:16095 (R;DE;In German) 

CHLORINE 36 

A process for determining radiohalogens, 19:14834 (R;US) 
CHLORINE FLUORIDES 

Kinetics of CIF; generation from CIF and Fz, 19:16056 (R;US) 


in dusty AGN, 
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CHLOROPHYLL 

The magnesium chelation step in chlorophyll biosynthesis: An- 

nual technical progress report for 1994, 19:16743 (R;US) 
CHLOROPLASTS 
Signal transduction pathways that regulate CAB gene expres- 
sion: Progress report, 19:16714 (R;US) 
CHONDROSARCOMAS 
See SARCOMAS 
CHROMATES 

Treatment tests for ex situ removal of chromate, nitrate, and 
uranium (VI) from Hanford (100-HR-3) groundwater: Final re- 
port, 19:16669 (R;US) 

CHROMIUM 

Methods of the precise measuring of the specific electric resis- 
tance directly during the process of irradiation, 19:15750 
(R;UA;In Russian) 

Remedial Investigation Report on the Abandoned Nitric Acid 
Pipeline at the Oak Ridge Y-12 Plant, Oak Ridge, Tennessee: 
Energy Systems Environmental Restoration Program; Y-12 
Environmental Restoration Program, 19:16626 (R;US) 

Remedial investigation report on the abandoned nitric acid 
pipeline at the Oak Ridge Y-12 Plant, Oak Ridge, Tennessee, 
19:14865 (R:US) 

Resistance to aqueous corrosion of steels protected by a Cr-Si 
diffusion coating, 19:15765 (RA;US) 

Toxic heavy metals and other trace elements in foodstuffs from 
different countries: results from an IAEA co-ordinated re- 
search programme, 19:15988 (RA;CZ) 

Trace element analysis of tissues of humans and rats, 19:15916 
(RA;CZ) 

CHROMIUM ALLOYS 
See also ALLOY-NISOCR22FE18MO9 
CHROMIUM BASE ALLOYS 
NICKEL-CHROMIUM STEELS 
STEEL-CRMOV 

Attack of superheater tube alloys, coatings, and claddings by 
coal-ash corrosion, 19:15721 (R;US) 

Irradiation-induced phase transformations in zirconium alloys, 
19:15714 (R;US) 

CHROMIUM BASE ALLOYS 

Cr2Nb development, 19:15769 (RA;US) 

Effects of alloying and temperature on the high-temperature oxi- 
dation of Cr-CroNb, 19:15770 (RA;US) 

CHROMIUM COMPOUNDS 

See aiso CHROMATES 

Advanced ceramic materials and electrochemical processes at 
interfaces, 19:15834 (RA;US) 

CHROMIUM-NICKEL-MOLYBDENUM STEELS 

See also STEEL-CR15NI15MOTIB 

Tensile and impact properties of the steel MANET-II and their 
optimization, 19:15742 (R;DE;in German) 

CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CHROMOSOMES 

See also HUMAN CHROMOSOMES 

Polarized light scattering as a probe for changes in chromo- 
some structure, 19:16726 (R;US) 

CHS TORSATRON 

Edge plasma diagnostics by means of beam probe spec- 
troscopy, 19:17467 (IA;XA) 

Radial electric fields in 1 = 2 torsatror/heliotron and stellarator, 
19:17459 (IA;XA) 

CIRCUITS (ELECTRONIC) 

See ELECTRONIC CIRCUITS 
CIRCULAR POINT COLLECTORS 

See PARABOLIC DISH COLLECTORS 
CIRCULATING FLUIDIZED BED BOILERS 

See FLUIDIZED BED BOILERS 
CISTRONS 

See GENES 
CITIES 

See URBAN AREAS 





CITREX PROCESS 
See DESULFURIZATION 
WASTE PROCESSING 
CLADDING-FUEL INTERACTIONS 
See FUEL-CLADDING INTERACTIONS 
CLAMS 
The accumulation and distribution of heavy trace metals in 
some localized marine species, 19:15942 (RA;CZ) 
CLASSICAL MECHANICS 
Decoherence, determinism and chaos, 19:16919 (R;US) 
CLASSIFIED INFORMATION 

A systems engineering approach to AIS accreditation, 19:17721 

(R;US) 
CLEAN AIR ACTS 

Electric Utility Phase | Acid Rain Compliance Strategies for the 
Clean Air Act Amendments of 1990, 19:15069 (R;US) 

Examination of utility Phase 1 compliance choices and state re- 
actions to Title IV of the Clean Air Act Amendments of 1990, 
19:16502 (R;US) 

CLEANAIR PROCESS 
See DESULFURIZATION 
CLEANING 
See also DECONTAMINATION 
SURFACE CLEANING 
On-line mechanical tube cleaning for steam electric power 
plants: Final report, 19:15054 (R;US) 
CLERICAL PERSONNEL 
See PERSONNEL 
CLIMATE MODELS 

Climate research in the former Soviet Union: FASAC: Foreign 
Applied Sciences Assessment Center technical assessment 
report, 19:16540 (R;US) 

Paleoclimate validation of a numerical climate model, 19:14728 
(R;US) 

Regional-scale simulations of the western US climate, 19:16515 
(R;US) 

CLIMATIC CHANGE 

See also GREENHOUSE EFFECT 

Carbon Dioxide Information Analysis Center and World Data 
Center-A for atmospheric trace gases: FY 1993 activities, 
19:16572 (R;US) 

Current policies of the major countries coping with the global 
warming problem and-the energy demand and supply, 
19:15548 (R;JP;In Japanese) 

Designing policies for reducing future emissions of greenhouse 
gases in the People’s Republic of China, 19:15522 (R;US) 

Diagnostic studies of climate variability: Annual report, Decem- 
ber 1, 1992—November 30, 1993, 19:16535 (R;US) 

Food security in the context of global environmental change, 
19:16576 (R;US) 

Hierarchical framework for coupling a biogeochemical trace gas 
model to a general circulation model, 19:16508 (R;US) 

Homogeneous global mean temperature time series, 19:16520 
(R;US) 

Incorporating long-term climate change in performance assess- 
ment for the Waste Isolation Pilot Plant, 19:14726 (R;US) 

Linking science more closely to policy-making: Global climate 
change and the national reorganization of science and tech- 
nology policy, 19:15552 (R;US) 

Physical basis for climate change models, 19:16527 (R;US) 

Proceedings of the ninth annual Pacific Climate (PACLIM) work- 
shop, 19:16517 (R;US) 

Research project on CO2-induced climate change: Progress re- 
port, March 1, 1993—February 28, 1994, 19:16524 (R;US) 

Second International Symposium on the Biogeochemistry of 
Model Estuaries: Estuarine processes in global change: Final 
report, 19:16683 (R;US) 

Second international symposium on the biogeochemistry of 
model estuaries: Estuarine processes in global change, 
19:16682 (R;US) 

Space sensors for global change, 19:16565 (R;US) 

CLINCH RIVER 

Addendum to the Phase 2 Sampling and Analysis Plan for the 

Clinch River Remedial Investigation, 19:16689 (R;US) 


COAL 
Chemistry 


CLINTON P. ANDERSON MESON PHYSICS FACILITY 

See LAMPF LINAC 

CLOSTRIDIUM 

Cellulose fermentation by nitrogen-fixing anaerobic bacteria: 
Appendix 1, Progress report, June 1, 1990—May 31, 1993, 
19:14950 (R;US) 

CLOUD COVER 

Sensitivity of cloud forcing to the cloud cover parameterization 
in a GCM, 19:16563 (R;US) 

Use of cloud observations and mesoscale meteorology models 
to evaluate and improve cloud parameterizations: Technical 
progress report, 1 October 1992-30 September 1993, 
19:16533 (R;US) 

CLOUDINESS (METEOROLOGY) 

See CLOUD COVER 

CLOUDS 

A precise passive narrow-beam filter infrared radiometer and its 
use with LIDAR in the ARM program: Progress report, 1 June 
1992-31 May 1993, 19:16534 (R;US) 

An integrated cloud observation and modeling investigation in 
support of the ARM program: Annual technical progress report, 
[September 15, 1992—September 14, 1993], 19:16530 (R;US) 

Development of a gas-to-particle conversion model for use in 
three-dimensional global sulfur budget studies: Final report, 1 
August 1991-30 June 1992, 19:16526 (R;US) 

Extraction of cloud statistics from whole sky imaging cameras, 
19:16582 (R;US) 

Factors influencing the parameterization of tropical anvils within 
GCMs, 19:16606 (R;US) 

Organic aerosols, 19:16607 (R;US) 

Parameterization of convective clouds mesoscale convective 
systems, and convective-generated cirrus: Final report, 
September 15, 1990—October 31, 1993, 19:16528 (R;US) 

Site Scientific Mission Plan for the southern Great Plains CART 
site, July-December 1993, 19:16510 (R;US) 

The computation of cloud base height from paired whole-sky 
imaging cameras, 19:16583 (R;US) 

CLUSTER MODEL 

Clustering phenomena in (alpha, HI) reactions on '*C, 19:17180 
(RA;PL) 

Recent studies of clustering in nuclei, 19:17146 (RA;FR) 

CO-GENERATION 
See COGENERATION 
CO2 FLOODING 
See CARBON DIOXIDE INJECTION 
COAL 
See also BROWN COAL 
COAL FINES 
Calorific Value 

GPGP Gasifier Optimization Il: Task 2.2, Coal characterization 

by selected analytical methods, 19:14395 (R;US) 
Catalysis 

Studies on coal solubility to solvent and catalytic reaction mech- 
anism.: Hydrogen adsorbed into iron-based catalysts and 
catalytic action, 19:14366 (IA;JP;In Japanese) 

Chemical Analysis 

An in situ examination of the Fe species in the Argonne Pre- 
mium Coal Samples using x-ray absorption spectroscopy, 
19:14393 (R;US) 

Chemical Composition 

Fundamental studies on improvement of efficiency of coal gasifi- 

cation, 19:14344 (IA; JP) 
Chemical Properties 

GPGP Gasifier Optimization Il: Task 2.2, Coal characterization 

by selected analytical methods, 19:14395 (R;US) 
Chemical Reaction Kinetics 

The use of solid-state NMR techniques for the analysis of water 
in coal and the effect of different coal drying techniques on the 
structure and reactivity of coal: Quarterly report, September 
1—November 30, 1993, 19:14325 (R;US) 

Chemistry 

The single electron chemistry of coals: [Quarterly] report, July 

1—September 30, 1993, 19:14397 (R;US) 
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COAL 
China 


China 

Coal selection studies for Chinese coal liquefaction, 19:14354 

(iA;JP) 
Classification 

High temperature char reactivity measurements in the Sandia 
laminar flow reactor: Part 1. Text, 19:14440 (R;DK) 

High temperature char reactivity measurements in the Sandia 
laminar flow reactor: Part 2. Appendices, 19:14438 (R;DK) 

Coal Gasification 

Fundamental studies on improvement of efficiency of coal gasifi- 

cation, 19:14344 (IA;JP) 
Coal Liquefaction 

Mechanistic basis of the coal dissolution by hydrogen donor sol- 
vents.: Multi-stage coal liquefaction for the better liquid yield 
under milder conditions, 19:14342 (IA;JP) 

Coal Preparation 

Research on cleaning and handling of low-rank coals, 19:14300 

(IA;JP) 
Coal Rank 

Research on cleaning and handling of low-rank coals, 19:14300 

(IA;JP) 
Combustion 

Advanced coal-fueled gas turbine systems: Technical progress 
report, July-September 1989, 19:14425 (R;US) 

Coal combustion under conditions of blast furnace injection: 
[Quarterly] technical report, September 1—November 30, 
1993, 19:14391 (R;US) 

Development & testing of industrial scale, coal fired combustion 
system: Phase 3: Seventh quarterly technical progress re- 
port, July 1, 1993—September 30, 1993, 19:14432 (R;US) 

Investigation of mineral transformations and ash deposition dur- 
ing staged combustion: Quarterly technical progress report, 
October 1, 1993—December 31, 1993, 19:14437 (R;US) 

Nitration of polynuclear aromatic hydrocarbons in coal combus- 
tors and exhaust streams: Quarterly report, July 1, 
1993—September 30, 1993, 19:14433 (R;US) 

Combustion Products 

Determination and correlation of coal data: Multivariate analy- 

sis, 19:14410 (R;DK) 
Coprocessing 

Effect of pretreating of host oil on coprocessing: Quarterly 
progress report, October 1, 1993-—December 31, 1993, 
19:14319 (R;US) 

Illinois coa/RDF coprocessing to produce high quality solids 
and liquids: [Quarterly] technical report, September 1— 
November 30, 1993, 19:14330 (R;US) 

Cracking 

ECOAL mild coal gasification demonstration project: Annual re- 

port, October 1, 1991—September 30, 1992, 19:14310 (R;US) 
Deashing 

Novel microorganism for selective separation of coal from ash 
and pyrite: First quarterly technical progress report, Septem- 
ber 1, 1998-November 30, 1993, 19:14299 (R;US) 

Production of Illinois base compliance coal using enhanced 
gravity separation: [Quarterly] technical report, September 1— 
November 30, 1993, 19:14293 (R;US) 

Desulfurization 

Heteronuclear probes of coal structure and reactivity: Quarterly 
report, October-December 1993, 19:14336 (R;US) 

Novel microorganism for selective separation of coal from ash 
and pyrite: First quarterly technical progress report, Septem- 
ber 1, 1993—-November 30, 1993, 19:14299 (R;US) 

Production of Illinois base compliance coal using enhanced 
gravity separation: [Quarterly] technical report, September 1— 
November 30, 1993, 19:14293 (R;US) 

The use of ethanol to remove sulfur from coal: Final report, 
September 1991—December 1992, 19:14389 (R;US) 

Dissolution 

Mechanistic basis of the coal dissolution by hydrogen donor sol- 
vents.: Multi-stage coal liquefaction for the better liquid yield 
under milder conditions, 19:14342 (IA;JP) 

Drying 

The use of solid-state NMR techniques for the analysis of water 

in coal and the effect of different coal drying techniques on the 
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structure and reactivity of coal: Quarterly report, September 
1—November 30, 1993, 19:14325 (R;US) 
Electron Spin Resonance 

Molecular accessibility in solvent swelled coals: Quarterly re- 
port, [September—November, 1993], 19:14398 (R;US) 

VHF EPR quantitation and speciation of organic sulfur in coal: 
Technical report, September 1, 1993—-November 30, 1993, 
19:14400 (R;US) 

Exploration 
Coal resource development, 19:14422 (RA;JP) 
Flotation 

Studies of incipient oxidation of pyrite for improved rejection: 
Technical progress report for the fourth quarter, July 1, 1993— 
September 30, 1993, 19:14296 (R;US) 

Fluidized-Bed Combustion 

Geochemistry of a reclaimed coal slurry impoundment: [Quar- 
terly] technical report, September 1, 1993—November 30, 
1993, 19:15649 (R;US) 

Pulsed atmospheric fluidized bed combustion: Quarterly techni- 
cal progress report, October-December 1993, 19:14427 
(R;US) 

Scaling of pressurized fluidized beds: Quarterly report, October 
1993-—January 1994, 19:14429 (R;US) 

Sulfur removal in advanced two-staged pressurized fluidized- 
bed combustion: [Quarterly] report, September 1—November 
1993, 19:14435 (R;US) 

Fuel Injection Systems 

Coal combustion under conditions of blast furnace injection: 
[Quarterly] technical report, September 1—November 30, 
1993, 19:14391 (R;US) 

Heat Treatments 

Fundamental studies of coal liquefaction: Quarterly report No. 

9, October 1, 1993—January 1, 1994, 19:14318 (R;US) 
Heating 

Studies on coal treatment technology in the initial process of liq- 
uefaction, 19:14364 (IA;JP;in Japanese) 

lilinois 

Basic research on initial stage of coal liquefaction, 19:14408 
(IA;JP) 

information 

Users Handbook for the Argonne Premium Coal Sample Pro- 
gram, 19:14394 (R;US) 

Infrared Spectra 

Surface properties of photo-oxidized bituminous coals: Techni- 
cal progress report, September—November 1993, 19:14405 
(R;US) 

The single electron chemistry of coals: [Quarterly] report, July 
1—September 30, 1993, 19:14397 (R;US) 

iron 

An in situ examination of the Fe species in the Argonne Pre- 
mium Coal Samples using x-ray absorption spectroscopy, 
19:14393 (R;US) 

Materials Handling 

Development of hydrogen production technology utilizing coal.: 
Investigation relating to pilot plant (investigation concerning 
handling of coal), 19:14937 (IA;JP;In Japanese) 

Research on cleaning and handling of low-rank coals, 19:14300 
(IA;JP) 

Materials Recovery 

Development of hydrogen production technology utilizing coal.: 
Investigation relating to pilot plant (investigation concerning 
handling of coal), 19:14937 (IA;JP;in Japanese) 

Mixing 

Development of a Coal Quality Expert: Final technical progress 
report No. 14, [July-September 1993], 19:14396 (R;US) 

Mild temperature gasification: Partitioning sulfur to gas as H2S: 
Final technical report, September 1, 1992—November 30, 
1993, 19:14329 (R;US) 

Molecular Structure 

Studies on coal treatment technology in the initial process of lig- 

uefaction, 19:14364 (IA;JP;In Japanese) 
Multivariate Analysis 

Determination and correlation of coal data: Final report, 

19:14439 (R;DK) 





Determination and correlation of coal data: Multivariate analy- 

sis, 19:14410 (R;DK) 
Nuclear Magnetic Resonance 

The use of solid-state NMR techniques for the analysis of water 
in coal and the effect of different coal drying techniques on the 
structure and reactivity of coal: Quarterly report, September 
1—November 30, 1993, 19:14325 (R;US) 

Organic Solvents 

Mechanistic basis of the coal dissolution by hydrogen donor sol- 
vents.: Multi-stage coal liquefaction for the better liquid yield 
under milder conditions, 19:14342 (lA;JP) 

Organic Sulfur Compounds 

Fundamental studies on improvement of efficiency of coal gasifi- 

cation, 19:14344 (IA;JP) 
Oxidation 

Surface properties of photo-oxidized bituminous coals: Techni- 
cal progress report, September—November 1993, 19:14405 
(R;US) 

Prices 

Coal Production 1992, 19:14423 (R;US) 
Production 

Coal Production 1992, 19:14423 (R;US) 
Pyrolysis 

ECOAL mild coal gasification demonstration project: Annual re- 
port, October 1, 1991—September 30, 1992, 19:14310 (R;US) 

Production and use of activated char for combined SO2/NO, re- 
moval: Technical report, September 1-November 30, 1993, 
19:15084 (R;US) 

Production of carbon molecular sieves from Illinois coal: [Quar- 
terly] technical report, September 1, 1993—November 30, 
1993, 19:14390 (R;US) 

Scale-up of Mild Gasification to a process development unit: 
Quarterly report, February 21—May 20, 1998, 19:14312 (R;US) 

Surface properties of photo-oxidized bituminous coals: Techni- 
cal progress report, September—November 1993, 19:14405 
(R;US) 

Reflectivity 

Characterization of coal particles using rule base on-line image 
analysis: Technical report, September 1-November 30, 1993, 
19:14402 (R;US) 

Research Programs 

Base program on energy related research: Quarterly technical 
progress report, February—April 1993, 19:14289 (R;US) 

Low-rank coal research annual report, July 1, 1989-June 30, 
1990 including quarterly report, Apri+-June 1990, 19:14424 
(R;US) 

Low-rank coal research semiannual report, January 1992—June 
1992, 19:14305 (R;US) 

Low-rank coal research, Task 5.1: Topical report, April 1986— 
December 1992, 19:14287 (R;US) 

Low-rank coal research: Quarterly report, January—March 1990, 
19:14286 (R;US) 

Resource Development 
Coal resource development, 19:14422 (RA;JP) 
Sampling 

Users Handbook for the Argonne Premium Coal Sample Pro- 

gram, 19:14394 (R;US) 
Solubility 

Studies on coal solubility to solvent and catalytic reaction mech- 
anism.: Hydrogen adsorbed into iron-based catalysts and 
catalytic action, 19:14366 (IA;JP;In Japanese) 

Solvation 

Mechanistic basis of the coal dissolution by hydrogen donor sol- 
vents.: Multi-stage coal liquefaction for the better liquid yield 
under milder conditions, 19:14342 (IA;JP) 

Solvents 

Studies on coal solubility to solvent and catalytic reaction mech- 
anism.: Hydrogen adsorbed into iron-based catalysts and 
catalytic action, 19:14366 (IA;JP;in Japanese) 

Staged Combustion 

Evaluation of Gas-Reburning and Low NO, Burners on a wall 
fired boiler: [Quarterly] technical progress report No. 13, Oc- 
tober 1—December 31, 1998, 19:14431 (R;US) 


COAL GASIFICATION 
Coal Liquids 


Investigation of mineral transformations and ash deposition dur- 
ing staged combustion: Quarterly technical progress report, 
October 1, 1993—December 31, 1993, 19:14437 (R;US) 

Role of char during reburning of nitrogen oxides: First quarterly 
report, October 1, 1993—December 31, 1993, 19:15086 (R;US) 

Stockpiles 

Development of hydrogen production technology utilizing coal.: 
Investigation relating to pilot plant (investigation concerning 
handling of coal), 19:14937 (IA;JP;in Japanese) 

Structural Chemical Analysis 

An in situ examination of the Fe species in the Argonne Pre- 
mium Coal Samples using x-ray absorption spectroscopy, 
19:14393 (R;US) 

Surface Properties 

Surface properties of photo-oxidized bituminous coals: Techni- 
cal progress report, September—November 1993, 19:14405 
(R;US) 

Swelling 

Molecular accessibility in solvent swelled coals: Quarterly re- 
port, [September—November, 1993], 19:14398 (R;US) 

The effect of selective solvent absorption on coal conversion: 
Final technical report, 19:14316 (R;US) 

Testing 

Development of a Coal Quality Expert: Final technical progress 

report No. 14, [Juiy-September 1993], 19:14396 (R;US) 
Transport 

Development of hydrogen production technology utilizing coal.: 
Investigation relating to pilot plant (investigation concerning 
handling of coal), 19:14937 (IA;JP;ln Japanese) 

COAL DEPOSITS 

See also COAL SEAMS 

Coal selection for conversion, 19:14409 (IA;JP) 

Development of coal energy utilization technology, 19:14387 
(RA;JP) 

COAL FINES 

Evaluation of hyperbaric filtration for fine coal dewatering: Fifth 
quarterly technical progress report, October 1, 1993— 
December 31, 1993, 19:14297 (R;US) 

Removal of pyrite and trace elements from waste coal by 
dissolved- COz flotation and chelating agents: Technical report, 
September 1, 1993-November 30, 1993, 19:14294 (R;US) 

COAL GAS 

An attrition-resistant zinc titanate sorbent for sulfur: [Quarterly] 
report, September 1—November 30, 1993, 19:14333 (R;US) 

Long-term durability testing of ceramic cross-flow filter: Final re- 
port, September 29, 1987—December 31, 1992, 19:15072 
(R;US) 

Studies on efficiency improvement in coal gasification, 19:14369 
(IA;JP;In Japanese) 

COAL GASIFICATION 
Bioreactors 

Development of biological coal gasification (MicGAS process): 

14th Quarterly report, 19:14309 (R;US) 
Chars 

Bench-scale development of mild gasification char desulfuriza- 
tion: [Quarterly] report, September 1—November 30, 1993, 
19:14331 (R;US) 

Development of hydrogen production technology utilizing coal.: 
Design, construction and study of operation of pilot pliant, 
19:14936 (IA;JP;In Japanese) 

Mild temperature gasification: Partitioning sulfur to gas as H2S: 
Final technical report, September 1, 1992—November 30, 
1993, 19:14329 (R;US) 

Chemical Reaction Kinetics 

Basic research on gasification characteristics of various coals, 

19:14343 (IA;JP) 
Coal Gas 

Studies on efficiency improvement in coal gasification, 19:14369 

(IA;JP;In Japanese) 
Coal Liquids 

Upgrading mild gasification liquids to produce electrode binder 
pitch: [Quarterly] report, September 1—-November 30, 1993, 
19:14332 (R;US) 
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COAL GASIFICATION 
Cocombustion 


Cocombustion 
Investigation on adaptability of an air-blown entrained flow gasi- 
fication using multi-fuel, 19:14388 (R;JP;in Japanese) 
Correlations 
GPGP Gasifier Optimization Il: Task 2.2, Coal characterization 
by selected analytical methods, 19:14395 (R;US) 
Data Analysis 
Studies on efficiency improvement in coal gasification, 19:14369 
(IA;JP;in Japanese) 
Efficiency 
Development of hydrogen production technology utilizing coal.: 
Design, construction and study of operation of pilot plant, 
19:14936 (IA;JP;in Japanese) 
Fundamental studies on improvement of efficiency of coal gasifi- 
cation, 19:14344 (IA;JP) 
Energy Balance 
Studies on efficiency improvement in coal gasification, 19:14369 
(IA;JP;in Japanese) 
Entrainment 
Development of coal energy utilization technology, 19:14387 
(RA;JP) 
Development of entrained flow coal gasification power genera- 
tion plant, 19:14358 (IA;JP) 
Japan's sunshine project. 17.: 1992 annual summary of coal liq- 
uefaction and gasification, 19:14359 (R;JP) 
Fossil-Fuel Power Plants 
Investigation on adaptability of an air-blown entrained flow gasi- 
fication using multi-fuel, 19:14388 (R;JP;ln Japanese) 
Sunshine project for fiscal 1992.: Outlining compilation of result 
reports (coal liquefaction and gasification), 19:14360 (I;JP;In 
Japanese) 
Hot Gas Cleanup 
Development of entrained flow coal gasification power genera- 
tion plant, 19:14358 (1A;JP) 
Hydrogen Production 
Japan's sunshine project. 17.: 1992 annual summary of coal lig- 
uefaction and gasification, 19:14359 (R;JP) 
Hydrogenation 
Japan's sunshine project. 17.: 1992 annual summary of coal lig- 
uefaction and gasification, 19:14359 (R;JP) 
information Systems 
Development of information processing system for coal conver- 
sion technology, 19:17716 (IA;JP;ln Japanese) 
Material Balance 
Fundamental studies on improvement of efficiency of coal gasifi- 
cation, 19:14344 (IA;JP) 
Studies on efficiency improvement in coal gasification, 19:14369 
(IA;JP;In Japanese) 
Oil Sands 
Investigation on adaptability of an air-blown entrained flow gasi- 
fication using multi-fuel, 19:14388 (R;JP;ln Japanese) 
Performance 
Basic research on gasification characteristics of various coals, 
19:14343 (IA;JP) 
Power Generation 
Japan's sunshine project. 17.: 1992 annual summary of coal liq- 
uefaction and gasification, 19:14359 (R;JP) 
Process Development Units 
Scale-up of Mild Gasification to a process development unit: 
Quarterly report, February 21—May 20, 1993, 19:14312 (R;US) 
Scale-up of mild gasification to a process development unit: 
Quarterly report, May 21—August 20, 1993, 19:14311 (R;US) 
Productivity 
Sunshine project for fiscal 1992.: Outlining compilation of result 
reports (coal liquefaction and gasification), 19:14360 (I;JP;In 
Japanese) 
Slags 
LWA demonstration applications using Illinois coal gasification 
slag: Phase 2: Technical report, September 1-November 30, 
1993, 19:15650 (R;US) 
Sunshine Project 


Basic research on gasification characteristics of various coals, 
19:14343 (IA;JP) 
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Development of entrained flow coal gasification power genera- 
tion plant, 19:14358 (IA;JP) 
Fundamental studies on improvement of efficiency of coal gasifi- 
cation, 19:14344 (IA;JP) 
Temperature Dependence 
Development of hydrogen production technology utilizing coal.: 
Design, construction and study of operation of pilot plant, 
19:14936 (IA;JP;In Japanese) 
Fundamental studies on improvement of efficiency of coal gasifi- 
cation, 19:14344 (IA;JP) 
Thermal Equilibrium 
Fundamental studies on improvement of efficiency of coal gasifi- 
cation, 19:14344 (IA;JP) 
Waste Water 
Oxidation of phenolics in supercritical water: Quarterly technical 


progress report, June 1, 1993—August 31, 1993, 19:14416 
(R;US) 


COAL GASIFICATION PLANTS 


A novel, integrated treatment system for coal waste waters: 
Quarterly report, June 2, 1993—September 1, 1993, 19:14413 
(R;US) 

CE IGCC Repowering Project: Use of the Lockheed Kinetic Ex- 
truder for coal feeding: Topical report, June 1993, 19:14308 
(R;US) 

Development and evaluation of materials for slagging gasifiers, 
19:14935 (IA;JP) 

Development of hydrogen production technology utilizing coal.: 
Experimental development of instrumental materials for 
plants, 19:14939 (IA;JP;ln Japanese) 

Proposed Gasification Product Improvement Facility at the Fort 
Martin Power Station, Maidsville, West Virginia: Environmen- 
tal assessment, 19:14419 (R;US) 

Toms Creek integrated gasification combined cycle demonstra- 
tion project: Quarterly report, April i—June 30, 1993, 
19:15059 (R;US) 


COAL LIQUEFACTION 


See also CATALYTIC HYDROSOLVATION PROCESS 
TSL PROCESS 

Thermodynamic and rheological properties of solid-liquid sys- 
tems in coal processing: Quarterly technical report, June 1, 
1993—August 31, 1993, 19:14324 (R;US) 

Asphaltenes 

Research on the coal liquefaction and utilization of reformed 

products, 19:14363 (IA;JP;In Japanese) 
Bench-Scale Experiments 

Development of entrained-bed and coal gasification power gen- 
eratin plant.: Investigation on the selection of coal kind, 
19:14386 (IA;JP;in Japanese) 

Bituminous Coal 

Development of bituminous coal liquefaction technology.: De- 
velopment and evaluation of new materials for plant, 
19:14372 (IA;JP;In Japanese) 

Development of bituminous coal liquefaction technology.: Study 
on aiding of pilot plant, 19:14371 (IA;JP;In Japanese) 

Development of bituminous coal liquefaction technology.: Study 
using a small device (study on synthetic iron sulfide catalyst), 
19:14373 (IA;JP;In Japanese) 

Development of bituminous coal liquefaction technology.: Study 
using pilot plant, 19:14370 (IA;JP;ln Japanese) 

Japan’s sunshine project. 17.: 1992 annual summary of coal liq- 
uefaction and gasification, 19:14359 (R;JP) 

Study on coal liquefaction conditions, 19:14349 (IA;JP;In Japan- 
ese) 

Study on hydrogenation catalyst for recycled solvent, 19:14350 
(IA;JP) 

Sunshine project for fiscal 1992.: Outlining compilation of result 
reports (coal liquefaction and gasification), 19:14360 (I;JP;In 
Japanese) 

Brown Coal 

Development of techniques for upgrading coal oil from brown 
coal and blending the upgraded coal oil with oil products, 
19:14352 (IA;JP) 

Japan's sunshine project. 17.: 1992 annual summary of coal lig- 
uefaction and gasification, 19:14359 (R;JP) 





Study on brown coal liquefaction using 50-t/d pilot plant, 
19:14376 (IA;JP;In Japanese) 

Sunshine project for fiscal 1992.: Outlining compilation of result 
reports (coal liquefaction and gasification), 19:14360 (I;JP;In 
Japanese) 

Catalysts 

Dissolution reaction of coal by hydrogen-donating aromatic sol- 
vents and development of effective catalyst, 19:14341 (IA;JP) 

Japan's sunshine project. 17.: 1992 annual summary of coal liq- 
uefaction and gasification, 19:14359 (R;JP) 

Liquefaction performance tests of Chinese coals, 19:14379 
(IA;JP;In Japanese) 

Research on coal-liquefying catalyst, 19:14362 (IA;JP;in Japan- 
ese) 

Research on the coal liquefaction and utilization of reformed 
products, 19:14363 (IA;JP;In Japanese) 

Sunshine project for fiscal 1992.: Outlining compilation of result 
reports (coal liquefaction and gasification), 19:14360 (I;JP;In 
Japanese) 

Catalytic Hydrosolvation Process 

Development of bituminous coal liquefaction technology.: Study 
on aiding of pilot plant, 19:14371 (IA;JP;In Japanese) 

Development of bituminous coal liquefaction technology.: Study 
using pilot plant, 19:14370 (IA;JP;In Japanese) 

Chemical Reaction Kinetics 

Basic research on initial stage of coal liquefaction, 19:14408 
(IA;JP) 

Japan's sunshine project. 17.: 1992 annual summary of coal liq- 
uefaction and gasification, 19:14359 (R;JP) 

Study on coal liquefaction conditions, 19:14349 (IA;JP;in Japan- 
ese) 

Sunshine project for fiscal 1992.: Outlining compilation of result 
reports (coal liquefaction and gasification), 19:14360 (I;JP;In 
Japanese) 

Chemical Reaction Yield 

Mechanistic basis of the coal dissolution by hydrogen donor sol- 
vents.: Multi-stage coal liquefaction for the better liquid yield 
under milder conditions, 19:14342 (IA;JP) 

Research by kind of coal on liquefaction characteristics and tech- 
nological physical properties, 19:14361 (IA;JP;in Japanese) 

Research on 1t/d process supporting Unit (PSU), 19:14346 
(IA;JP) 

Chemical Reactors 

Development of bituminous coal liquefaction technology.: Study 
using pilot plant, 19:14370 (IA;JP;in Japanese) 

[Enhancement of coal liquefaction efficiency with ceramic 
membrane reactors]: Second final quarterly report, July— 
September 1993, 19:14326 (R;US) 

China 

Liquefaction performance tests of Chinese coals, 19:14379 

(IA;JP;In Japanese) 
Coal Liquids 

Development of techniques for upgrading coal oil from brown 
coal and blending the upgraded coal oil with oil products, 
19:14352 (IA;JP) 

Coal Preparation 

Studies on coal treatment technology in the initial process of liq- 

uefaction, 19:14364 (IA;JP;ln Japanese) 
Coal Rank 

Sunshine project for fiscal 1992.: Outlining compilation of result 
reports (coal liquefaction and gasification), 19:14360 (1;JP;in 
Japanese) 

Coking 

Studies on liquefying reaction mechanism and coking mecha- 

nism, 19:14365 (IA;JP;In Japanese) 
Computerized Simulation 

Research on brown coal liquefaction with 50 ton/day pilot plant, 

19:14351 (IA;JP) 
Concentration Ratio 

Research by kind of coal on liquefaction characteristics and tech- 
nological physical properties, 19:14361 (IA;JP;in Japanese) 

Research on the coal liquefaction and utilization of reformed 
products, 19:14363 (IA;JP;in Japanese) 


COAL LIQUEFACTION 
Pilot Plants 


Construction 
Development of bituminous coal liquefaction technology.: Study 
using pilot plant, 19:14370 (IA;JP;In Japanese) 
Coprocessing 
Research on the coal liquefaction and utilization of reformed 
products, 19:14363 (IA;JP;in Japanese) 
Data Analysis 
Research on brown coal liquefaction with 50 ton/day pilot plant, 
19:14351 (IA;JP) 
Study on brown coal liquefaction using 50-t/d pilot plant, 
19:14376 (IA;JP;In Japanese) 
Deashing 
Research on brown coal liquefaction with 50 ton/day pilot plant, 
19:14351 (IA;JP) 
Engineering 
Research on brown coal liquefaction with 50 ton/day pilot plant, 
19:14351 (IA;JP) 
Foundations 
Development of bituminous coal liquefaction technology.: Study 
using pilot plant, 19:14370 (IA;JP;In Japanese) 
Gas Chromatography 
Development of bituminous coal liquefaction technology.: Study 
using pilot plant, 19:14370 (IA;JP;In Japanese) 
Heat Exchangers 
Development of bituminous coal liquefaction technology.: Study 
using pilot plant, 19:14370 (IA;JP;in Japanese) 
Hydrogen Transfer 
The effect of selective solvent absorption on coal conversion: 
Final technical report, 19:14316 (R;US) 
Hydrogenation 
Research on brown coal liquefaction with 50 ton/day pilot plant, 
19:14351 (IA;JP) 
Studies on the mechanism of direct hydrogenation reaction and 
prevention of coking, 19:14340 (IA;JP) 
information Systems 
Development of information processing system for coal conver- 
sion technology, 19:17716 (IA;JP;in Japanese) 
Isotopic Exchange 
The use of solid-state NMR techniques for the analysis of water 
in coal and the effect of different coal drying techniques on the 
structure and reactivity of coal: Quarterly report, September 
1—November 30, 1993, 19:14325 (R;US) 
Material Balance 
Development of bituminous coal liquefaction technology.: Study 
using pilot plant, 19:14370 (IA;JP;In Japanese) 
Meetings 
Coal liquefaction and gas conversion: Proceedings: Volume 1, 
19:14302 (R;US) 
Coal liquefaction and gas conversion: Proceedings: Volume 2, 
19:14303 (R;US) 
Optimization 
[Enhancement of coal liquefaction efficiency with ceramic 
membrane reactors]: Second final quarterly report, July— 
September 1993, 19:14326 (R;US) 
Organic Solvents 
Dissolution reaction of coal by hydrogen-donating aromatic sol- 
vents and development of effective catalyst, 19:14341 (IA;JP) 
The effect of selective solvent absorption on coal conversion: 
Final technical report, 19:14316 (R;US) 
Particle Size 
Fundamental studies of coal liquefaction: Quarterly report No. 
8, July 1, 1993—October 1, 1993, 19:14317 (R;US) 
Pertormance 
Coal selection for conversion, 19:14409 (IA;JP) 
Research by kind of coal on liquefaction characteristics and tech- 
nological physical properties, 19:14361 (IA;JP;In Japanese) 
Performance Testing 
Liquefaction performance tests of Chinese coals, 19:14379 
(IA:JP;In Japanese) 
Pilot Plants 
Development of bituminous coal liquefaction technology.: Study 
on aiding of pilot plant, 19:14371 (IA;JP;In Japanese) 
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COAL LIQUEFACTION 
Pilot Plants 


Development of bituminous coal liquefaction technology.: Study 
on pilot plant aiding (study on coal liquefying conditions), 
19:14374 (IA;JP;in Japanese) 

Development of bituminous coal liquefaction technology.: Study 
using pilot plant, 19:14370 (IA;JP;ln Japanese) 

Japan's sunshine project. 17.: 1992 annual summary of coal liq- 
uefaction and gasification, 19:14359 (R;JP) 

Research by kind of coal on liquefaction characteristics and tech- 
nological physical properties, 19:14361 (IA;JP;In Japanese) 

Study on brown coal liquefaction using 50-t/d pilot plant, 
19:14376 (IA;JP;In Japanese) 

Sunshine project for fiscal 1992.: Outlining compilation of result 
reports (coal liquefaction and gasification), 19:14360 (I;JP;In 
Japanese) 

Process Development Units 

Japan's sunshine project. 17.: 1992 annual summary of coal liq- 
uefaction and gasification, 19:14359 (R;JP) 

Research on it/d process supporting Unit (PSU), 19:14346 
(IA;JP) 

Procurement 

Development of bituminous coal liquefaction technology.: Study 

using pilot plant, 19:14370 (IA;JP;ln Japanese) 
Pumps 

Development of bituminous coal liquefaction technology.: Study 

using pilot plant, 19:14370 (IA;JP;In Japanese) 
Slurries 

Research by kind of coal on liquefaction characteristics and tech- 

nological physical properties, 19:14361 (IA;JP;in Japanese) 
Solvents 

Liquefaction performance tests of Chinese coals, 19:14379 
(IA;JP;In Japanese) 

Study on hydrogenation catalyst for recycled solvent, 19:14350 
(IA;JP) 

Sunshine Project 

Dissolution reaction of coal by hydrogen-donating aromatic sol- 
vents and development of effective catalyst, 19:14341 (IA;JP) 

Mechanistic basis of the coal dissolution by hydrogen donor sol- 
vents.: Multi-stage coal liquefaction for the better liquid yield 
under milder conditions, 19:14342 (IA;JP) 

Research on it/d process supporting Unit (PSU), 19:14346 
(IA;JP) 

Studies on the mechanism of direct hydrogenation reaction and 
prevention of coking, 19:14340 (IA;JP) 

Surfactants 

Surfactant studies for bench-scale operation: Sixth quarterly 
technical progress report, October 1, 1993-December 31, 
19938, 19:14327 (R;US) 

Tracer Techniques 

The use of solid-state NMR techniques for the analysis of water 
in coal and the effect of different coal drying techniques on the 
structure and reactivity of coal: Quarterly report, September 
1—November 30, 1993, 19:14325 (R;US) 

Viscosity 

Research by kind of coal on liquefaction characteristics and tech- 

nological physical properties, 19:14361 (IA;JP;In Japanese) 
Waste Water 

Oxidation of phenolics in supercritical water: Quarterly technical 
progress report, June 1, 1993-August 31, 1993, 19:14416 
(R;US) 

Study on coal liquefaction conditions, 19:14349 (IA;JP;In Japan- 
ese) 

Yields 

Surfactant studies for bench-scale operation: Sixth quarterly 
technical progress report, October 1, 1993—December 31, 
1993, 19:14327 (R;US) 

COAL LIQUEFACTION PLANTS 

A novel, integrated treatment system for coal waste waters: 
Quarterly report, June 2, 1993—September 1, 1993, 19:14413 
(R;US) 

Development of bituminous coal liquefaction technology.: De- 


velopment and evaluation of new materials for plant, 
19:14372 (IA;JP;In Japanese) 
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Development of environmental safety technology for coal lique- 
faction plant.: Environmental safety evaluation test, 19:14383 
(IA;JP;In Japanese) 

Engineering, construction and operatin of a 150 t/d bituminous 
coal liquefaction pilot plant, 19:14345 (IA;JP) 

Evaluation of advanced materials by in-plant test, 19:14347 
(IA;JP) 

Study on the synthetic iron sulfide catalyst, 19:14348 (IA;JP) 

COAL LIQUIDS 
Biodegradation 

Biological upgrading of coal liquids: Quarterly report, October 1, 

1993—December 31, 1993, 19:14321 (R;US) 
Biological Eftects 

Study of toxicological and environmental effects of coal-derived 

liquids, 19:14357 (IA;JP;In Japanese) 
Brown Coal 

Upgrading of brown coal liquefied oi] and development of 

petroleum mixing technologies, 19:14377 (IA;JP;ln Japanese) 
By-Products 

Basic studies on coal liquefaction reaction, reforming and uti- 

lization of liquefaction products, 19:14407 (IA;JP) 
Catalytic Reforming 

Basic studies on coal liquefaction reaction, reforming and uti- 

lization of liquefaction products, 19:14407 (IA;JP) 
Coal Liquefaction 

Basic studies on coal liquefaction reaction, reforming and uti- 
lization of liquefaction products, 19:14407 (IA;JP) 

Upgrading of brown coal liquefied oil and development of 
petroleum mixing technologies, 19:14377 (IA;JP;in Japanese) 

Cracking 

Scale-up of Mild Gasification to a process development unit: 
Quarterly report, February 21—May 20, 1993, 19:14312 (R;US) 

Scale-up of mild gasification to a process development unit: 
Quarterly report, May 21—August 20, 1993, 19:14311 (R;US) 

Denitrification 

Biological upgrading of coal liquids: Quarterly report, October 1, 

1993—December 31, 1993, 19:14321 (R;US) 
Density 

Upgrading of brown coal liquefied oil and development of 

petroleum mixing technologies, 19:14377 (IA;JP;In Japanese) 
Diffusion 

Hindered diffusion of coal liquids: Quarterly report No. 4, June 

18, 1993-September 17, 1993, 19:14404 (R;US) 
Distiliates 

Study of upgrading technology of coal derived distillates, 

19:14355 (IA;JP) 
Elastomers 

Upgrading of brown coal liquefied oil and development of 

petroleum mixing technologies, 19:14377 (IA;JP;in Japanese) 
Environmental Effects 

Development of environmental safety technology for coal lique- 
faction plant.: Environmental safety evaluation test, 19:14383 
(IA;JP;ln Japanese) 

Equations Of State 

Thermodynamic and rheological properties of solid-liquid sys- 
tems in coal processing: Quarterly technical report, June 1, 
1993—August 31, 1993, 19:14324 (R;US) 

Thermodynamic and rheological properties of solid-liquid 
systems in coal processing: Quarterly technical report, De- 
cember 1, 1992—February 28, 1993, 19:14323 (R;US) 

Gas Oils 

Study of toxicological and environmental effects of coal-derived 
liquids, 19:14357 (IA;JP;In Japanese) 

Study of upgrading technology of coal derived distillates, 
19:14355 (IA;JP) 

Hydrocracking 

Development of a new catalyst for upgrading liquefied coal, 

19:14381 (IA;JP;In Japanese) 
Hydrogenation 

Development of a new catalyst for upgrading liquefied coal, 

19:14381 (IA;JP;in Japanese) 
Impurities 

Development of separation technique and use of hetero com- 

pounds in liquefied coal, 19:14382 (IA;JP;ln Japanese) 





Kerosene 

Study of upgrading technology of coal derived distillates, 

19:14355 (IA;JP) 
Naphtha 

Study of upgrading technology of coal derived distillates, 

19:14355 (IA;JP) 
Petroleum 

Development of techniques for upgrading coal oil from brown 
coal and blending the upgraded coal oil with oil products, 
19:14352 (IA;JP) 

Phase Studies 

Thermodynamic and rheological properties of solid-liquid sys- 
tems in coal processing: Quarterly technical report, June 1, 
1993—August 31, 1993, 19:14324 (R;US) 

Quality Factor 

Development of techniques for upgrading coal oil from brown 
coal and blending the upgraded coal oil with oil products, 
19:14352 (IA;JP) 

Japan’s sunshine project. 17.: 1992 annual summary of coal liq- 
uefaction and gasification, 19:14359 (R;JP) 

Study of upgrading technology of coal derived distillates, 
19:14355 (IA;JP) 

Upgrading of brown coal liquefied oil and development of 
petroleum mixing technologies, 19:14377 (IA;JP;in Japanese) 

Refining 

Study on catalyst for upgrading technology of coal derived distil- 
lates, 19:14356 (IA;JP) 

Upgrading mild gasification liquids to produce electrode binder 
pitch: [Quarterly] report, September 1—November 30, 1993, 
19:14332 (R;US) 

Upgrading of brown coal liquefied oil and development of 
petroleum mixing technologies, 19:14377 (IA;JP;In Japanese) 

Use and purification technique of liquefied coal.: Upgrading of 
liquefied coal and development of petroleum mixing tech- 
niques, 19:14380 (iIA;JP;in Japanese) 

Separation Processes 

[Enhancement of coal liquefaction efficiency with ceramic 
membrane reactors]: Second final quarterly report, July— 
September 1993, 19:14326 (R;US) 

Sludges 

Upgrading of brown coal liquefied oil and development of 

petroleum mixing technologies, 19:14377 (IA;JP;lIn Japanese) 
Storage Life 

Upgrading of brown coal liquefied oil and development of 

petroleum mixing technologies, 19:14377 (IA;JP;ln Japanese) 
Sunshine Project 

Study of toxicological and environmental effects of coal-derived 
liquids, 19:14357 (IA;JP;In Japanese) 

Study on catalyst for upgrading technology of coal derived distil- 
lates, 19:14356 (IA;JP) 

Thermodynamic Properties 

Thermodynamic and rheological properties of solid-liquid 
systems in coal processing: Quarterly technical report, De- 
cember 1, 1992—February 28, 1993, 19:14323 (R;US) 

Vapor Condensation 

Scale-up of Mild Gasification to a process development unit: 
Quarterly report, February 21—May 20, 1993, 19:14312 (R;US) 

Scale-up of mild gasification to a process development unit: 
Quarterly report, May 21—August 20, 1993, 19:14311 (R;US) 

Viscosity 

Thermodynamic and rheological properties of solid-liquid sys- 
tems in coal processing: Quarterly technical report, June 1, 
1993—August 31, 1993, 19:14324 (R;US) 

Upgrading of brown coal liquefied oil and development of 
petroleum mixing technologies, 19:14377 (IA;JP;In Japanese) 

COAL MINERS 
Coal Production 1992, 19:14423 (R;US) 
COAL MINING 

Environmentally motivated tracking of geologic layer movement 
during bench biasting using discrete element methods, 
19:14421 (R;US) 

COAL PREPARATION 

Base program on energy related research: Quarterly technical 

progress report, August—October 1993, 19:14472 (R;US) 


COAL PREPARATION PLANTS 


Agglomeration 
Development of a gas-promoted oil agglomeration process: 


[Quarterly] technical progress report, September 1, 1993- 
November 30, 1993, 19:14298 (R;US) 

Research and development of coal cleaning system, 19:14301 
(IA;JP) 

Research on cleaning and handling of low-rank coals, 19:14300 
(IA;JP) 

Bench-Scale Experiments 

Bench-scale testing of the multi-gravity separator in combination 
with microcel: Fourth quarterly report, July 1, 1993— 
September 30, 1993, 19:14291 (R;US) 

Coal 

Development of hydrogen production technology utilizing coal.: 
Investigation relating to pilot plant (investigation concerning 
handling of coal), 19:14937 (IA;JP;In Japanese) 

Cost Benefit Analysis 

Development of a Coal Quality Expert: Final technical progress 

report No. 14, [July-September 1993], 19:14396 (R;US) 
Deashing 

Development of entrained-bed coal gasification power genera- 
tion plant.: Development of optimum coal purification 
technology, 19:14385 (IA;JP;ln Japanese) 

Development of hydrogen production technology utilizing coal.: 
Investigation relating to pilot plant (investigation concerning 
handling of coal), 19:14937 (IA;JP;in Japanese) 

Demineralization 

Development of entrained-bed coal gasification power genera- 
tion plant.: Development of optimum coal purification 
technology, 19:14385 (IA;JP;in Japanese) 

Desulfurization 

[Advanced Coal Conversion Process]: Technical progress re- 

port, July 1, 1992—September 30, 1992, 19:14290 (R;US) 
Drying 

[Advanced Coal Conversion Process]: Technical progress re- 

port, July 1, 1992-September 30, 1992, 19:14290 (R;US) 
Efficiency 

Development of entrained-bed coal gasification power genera- 
tion plant.: Development of optimum coal purification 
technology, 19:14385 (IA;JP;ln Japanese) 

Extraction 

Research and development of coal cleaning system, 19:14301 

(IA;JP) 
Flotation 

A comparison study of column flotation technologies for clean- 
ing Illinois coal: Technical report, September 1—-November 30, 
1993, 19:14292 (R;US) 

Washability of trace elements in product coals from Illinois 
mines: Technical report, September 1—November 30, 1993, 
19:14295 (R;US) 

Heavy Media Separation 

Development of entrained-bed coal gasification power genera- 
tion plant.: Development of optimum coal purification 
technology, 19:14385 (IA;JP;In Japanese) 

Research and development of coal cleaning system, 19:14301 
(IA;JP) 

Optimization 

Research and development of coal cleaning system, 19:14301 

(IA;JP) 
Sunshine Project 

Research and development of coal cleaning system, 19:14301 
(IA;JP) 

Research on cleaning and handling of low-rank coals, 19:14300 
(IA;JP) 

Washing 

Washability of trace elements in product coals from Illinois 
mines: Technical report, September 1—November 30, 1993, 
19:14295 (R;US) 

COAL PREPARATION PLANTS 
Plant response to FBC waste-coal slurry solid mixtures: [Quar- 


terly] technical report, September 1—November 30, 1993, 
19:14415 (R;US) 
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COAL RANK 


COAL RANK 

Basic research on gasification characteristics of various coals, 
19:14343 (IA;JP) 

Basic studies on coal kinds and gasification characteristics, 
19:14368 (IA;JP;in Japanese) 

Coal selection for conversion, 19:14409 (IA;JP) 

Coal selection studies for Chinese coal liquefaction, 19:14354 
(IA;JP) 

Development of entrained-bed and coal gasification power gen- 
eratin plant.: Investigation on the selection of coal kind, 
19:14386 (IA;JP;In Japanese) 

Research by kind of coal on liquefaction characteristics and tech- 
nological physical properties, 19:14361 (IA;JP;In Japanese) 

Studies on efficiency improvement in coal gasification, 19:14369 
(IA;JP;in Japanese) 

COAL RESERVES 

Model documentation Coal Market Module of the National En- 

ergy Modeling System, 19:15582 (R;US) 
COAL SEAMS 

Compendium of basins for the potential applicability of Jack W. 
Mcintyre’s patented tool, 19:14507 (R;US) 

Geohydrologic feasibility study of the Northern and Central 
Appalachian basin areas for the potential application of a pro- 
duction process patented by Jack W. Mcintyre, 19:14499 
(R;US) 

COAL-DERIVED GASES 
See COAL GAS 
COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COAL-FIRED GAS TURBINES 

Coal-fired high performance power generating system: Quar- 
terly progress report, July 1, 1993-September 30, 1993, 
19:15061 (R;US) 

COAL-OIL MIXTURES 
See COAL 
FUEL OILS 
FUEL SLURRIES 
COALTEK PROCESS 
See FUEL FEEDING SYSTEMS 
COARSE MESH METHOD 
See FINITE DIFFERENCE METHOD 
COASTAL WATERS 

Critical review: Radionuclide transport, sediment transport, and 
water quality mathematical modeling; and radionuclide ad- 
sorption/desorption mechanisms, 19:16698 (R;US) 

COBALT 

Accurate determination of cobalt traces in several biological ref- 
erence materials, 19:15949 (RA;CZ) 

Comprehensive RNAA of Cd, Co, Cu and Ni using 1°°Cd, 5?Co 
and reactor-produced ®’Cu as radioisotopic yield monitors, 
19:15926 (RA;CZ) 

The application of reversed phase chromatography for the neu- 
tron activation analysis of cobalt, 19:15958 (RA;CZ) 

COBALT 60 

Optimization of cobalt-60 production in the Hanford Testing facil- 

ities, 19:15332 (R;US) 
COBALT ALLOYS 
Structure, transport and thermal properties of UCoGa, 19:15753 
(R;US) 
CODING CIRCUITS 
See DIGITAL CIRCUITS 
COGEMA LA HAGUE 

Calibration of UP2 800 accountancy tank, 19:14569 (R;FR;In 
French) 

Extraction cycles design for La Hague plants, 19:14566 (R;FR) 

COGENERATION 
Increased use of reject heat from electric generation, 19:15645 
(R;US) 
COGENERATION PLANTS 
See DUAL-PURPOSE POWER PLANTS 
COHERENT ANTI-STOKES RAMAN SPECTROSCOPY 
See RAMAN SPECTROSCOPY 
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COHERENT RADIATION 
Workshop on scientific applications of coherent x-rays, 
19:16222 (R;US) 
COIL PROCESS 
See COAL LIQUEFACTION 
COILS (MAGNETIC) 
See MAGNET COILS 
COKE 

Coal combustion under conditions of blast furnace injection: 
[Quarterly] technical report, September 1—November 30, 
1993, 19:14391 (R;US) 

Integrated mild gasification processing at the Homer City Elec- 
tric Power Generating Station site: Final report, July 
1989—June 1993, 19:14307 (R;US) 

COKE-OVEN GAS 

See COAL GAS 

COKING 

Studies on the mechanism of direct hydrogenation reaction and 

prevention of coking, 19:14340 (IA;JP) 
COLD FUSION 

Convective deuteron currents in cold fusion phenomena, 
19:17507 (IA;RU;In Russian) 

Deuteron-induced fusion in various environments, 19:17525 
(R;US) 

Recent theoretical and experimental evidence on the cold fusion 
of elementary particles, 19:17520 (R;XJ) 

Search for neutrons from deuterated palladium subject to high 
electrical currents, 19:17526 (R;US) 

Synergetics approach to the problem of cold fusion, 19:17513 
(IA;RU;In Russian) 

Tritium evolution from various morphologies of palladium, 
19:17527 (R;US) 

COLLEGES 

See EDUCATIONAL FACILITIES 
COLLIDER DETECTOR AT FERMILAB 

See FERMILAB COLLIDER DETECTOR 
COLLISIONAL PLASMA 

Properties of partially ionized hydrogen plasmas in high electric 

fields, 19:17442 (R;DE) 
COLLISIONS 
See also ELECTRON COLLISIONS 
ION COLLISIONS 
What can we do about it?, 19:16466 (R;US) 
COLLOIDS 

See also FOAMS 

Small Angle Neutron Scattering in Surface-Active Agents Mix- 
tures, 19:17382 (R;UA;In Russian) 

COLOGNE SPIRITS 

See ETHANOL 

COLOR MODEL 

Colour rope formation and strange baryon production in ultrarel- 
ativistic heavy ion collisions, 19:17270 (IA;DE) 

On the hadron formation time in pion-nucleus collisions, 
19:17283 (IA;DE) 

COLORADO 

Remedial action and site design for stabilization of the inactive 
uranium mill tailings sites at Slick Rock, Colorado: Attach- 
ment 2, Geology report: Appendix B, Preliminary final, 
19:14850 (R;US) 

Remedial action plan and site design for stabilization of the 
inactive uranium mill tailings sites at Slick Rock, Colorado: At- 
tachment 3, Ground water hydrology report: Preliminary final, 
19:14851 (R;US) 

Slant Hole Completion Test Cozzette and Paludal production 
testing, 19:14502 (R;US) 

COLORIMETRY 
See ABSORPTION SPECTROSCOPY 
COLUMBIA RIVER 

A guide to environmental monitoring data, 1945-1972: Hanford 
Environmental Dose Reconstruction Project, 19:16862 (R;US) 

Artificial cooling of the Columbia River by dam regulation, 1962, 
19:15348 (R;US) 

Columbia River temperatures, 19:15295 (R;US) 





Hanford Environmental Dose Reconstruction Project: Quarterly 
report, December 1993—February 1994, 19:16861 (R;US) 

Materials discharged to the river (preliminary estimate), 
19:15294 (R;US) 

River contamination reduction studies program outline and 
schedule, 19:15296 (R;US) 

Upstream passage, spawning, and stock identification of fall chi- 
nook salmon in the Snake River, 1992: Annual report FY 
92-93, 19:14987 (R;US) 

COLUMBIUM 
See NIOBIUM 
COLUMNS (MECHANICAL) 
See MECHANICAL STRUCTURES 
COMBINED GAS AND STEAM CYCLE POWER PLANTS 
See COMBINED-CYCLE POWER PLANTS 
COMBINED SOXNOX PROCESSES 

Production and use of activated char for combined SO2/NO, re- 
moval: Technical report, September 1—-November 30, 1993, 
19:15084 (R;US) 

Tests of stability on waste produced in pilot plant testing using 
ferrous-EDTA and magnesium-enhanced lime for combined 
SO2/NO, removal, 19:15066 (R;US) 

COMBINED STEAM-POWER GENERATION 

See COGENERATION 

COMBINED-CYCLE POWER PLANTS 

Advanced Turbine Systems program conceptual design and 
product development: Task 2: Information required for the 
National Environmental Policy Act, 19:15060 (R;US) 

CPC air-blown integrated gasification combined cycle project: 
Quarterly report, October-December 1992, 19:15058 (R;US) 

Coal-fired high performance power generating system: Quar- 
terly progress report, July 1, 1993-—September 30, 1993, 
19:15061 (R;US) 

Proposed Gasification Product Improvement Facility at the Fort 
Martin Power Station, Maidsville, West Virginia: Environmen- 
tal assessment, 19:14419 (R;US) 


Toms Creek integrated gasification combined cycle demonstra- 


tion project: Quarterly report, April i-June 30, 1993, 
19:15059 (R;US) 
COMBUSTION 

See also FLUIDIZED-BED COMBUSTION 

Surface combustion of straw: Construction of a test facility. Par- 
tial report, 19:14964 (R;DK;In Danish) 

COMBUSTION KINETICS 

CONCHAS-SPRAY: Reactive Flows With Fuel 

19:17644 (CM;US) 
COMBUSTION PRODUCTS 

See also ASHES 

Enhancing the use of coals by gas reburning-sorbent injection: 
Quarterly report No. 25, October 1-December 31, 1993, 
19:15076 (R;US) 

Flux and concentration processes of radioactive elements in the 
forest industry; dosimetry, biofueled heating plants, the alka- 
line and the acidic pulp mill processes, 19:15306 (R;SE) 

Integrated Low Emissions Cleanup system for direct coal fueled 
turbines (moving bed, fluid bed contactor/ceramic filter): 
Twenty-fifth quarterly report, October-December 1993, 
19:15073 (R;US) 

Long-term durability testing of ceramic cross-flow filter: Final re- 
port, September 29, 1987—December 31, 1992, 19:15072 
(R;US) 

COMBUSTORS 
See also CYCLONE COMBUSTORS 
FLUIDIZED-BED COMBUSTORS 

Advanced coal-fueled gas turbine systems: Technical progress 
report, July-September 1991, 19:15071 (R;US) 

Ultra-low emissions gas turbine combustion system program: 
Progress report, July 1, 1993—February 28, 1994, 19:15055 
(R;US) 

[Sonic Enhanced Ash Agglomeration and Sulfur Capture]: 
[Quarterly technical progress report, September 27, 1993— 
January 2, 1994], 19:15057 (R;US) 

COMETS 
What can we do about it?, 19:16466 (R;US) 


Sprays, 


COMPOST 


COMMERCIAL BUILDINGS 
A guidebook for insulated low-slope roof systems: IEA Annex 
19, Low-slope roof systems: International Energy Agency En- 
ergy Conservation in Buildings and Community Systems 
Programme, 19:15632 (R;US) 
Structural assessment of roof decking using visual inspection 
methods, 19:15638 (R;US) 
COMMERCIAL SECTOR 
Integrated estimation of commercial sector end-use load shapes 
and energy use intensities in the PG&E service area, 
19:15625 (R;US) 
COMMERCIALIZATION 
Technology transfer — protecting technologies during the trans- 
fer cycle (intellectual property issues), 19:15568 (R;US) 
The International Environmental institute: Leveraging the in- 
vestment in Hanford for economic growth, 19:14887 (R;US) 
COMMUNICATIONS 
See also DATA TRANSMISSION 
OPTO-22 DRIVER: OPTO-22 Driver for LabView, 19:17634 
(CM;US) 
COMMUNITIES (ECOLOGICAL) 
See ECOSYSTEMS 
COMPACT HELICAL SYSTEM TORSATRON 
See CHS TORSATRON 
COMPACTING 
A triaxial measuring apparatus for the investigation of the consol- 
idation behaviour of crushed salt, 19:14689 (R;DE;in German) 
COMPLEX TERRAIN 
A physical optics model for scattering by irregular terrain at HF, 
19:16597 (R;US) 
An evaluation of RAMS radiation schemes by field measure- 
ments, 19:16575 (R;US) 
Application of the wind atlas method to extremes of wind clima- 
tology, 19:15052 (R;DK) 
Estimation of fractal dimensions from transect data, 19:16509 
(R;US) 
New formulation for interferometric synthetic aperture radar for 
terrain mapping, 19:16655 (R;US) 
Regional-scale simulations of the western US climate, 19:16515 
(R;US) 
COMPOSITE MATERIALS 
See also SUPERCONDUCTING COMPOSITES 
A servo-mechanical load frame for in situ, non-invasive, imaging 
of damage development, 19:16175 (R;US) 
Characterizing the failure of composite materials, 19:15867 
(RA;US) 
Development of metal hydride composites, 19:14943 (R;US) 
Development of the average lattice phase-strain and global 
elastic macro-strain in Al/TiC composites, 19:15853 (R;US) 
Fiber-optic Raman spectroscopy for cure monitoring of ad- 
vanced polymer composites, 19:15868 (RA;US) 
Liquid crystalline thermosetting polyimides: Final report, 
19:16059 (R;US) 
Modeling of chemical vapor infiltration for fabrication of tubes, 
19:15820 (RA;US) 
Processing and characterization of laminated metal composites, 
19:15866 (RA;US) 
Shock characterization of quartz phenolic composite, 19:15858 
(R;US) 
Technical progress report during Phase 1 of the continuous fiber 
ceramic composites program, 19:15848 (R;US) 
The effects of in-situ processing methods on the microstructure 
and fracture toughness of V-V3Si composites, 19:15870 (R;US) 
The use of pulsed neutron diffraction to measure strain in com- 
posites, 19:17386 (R;US) 
COMPOSITE MODELS 
See also PARTON MODEL 
QUARK MODEL 
Composite-model view of the Il-bar+-y events at LEP, 19:17013 
(R;JP) 
COMPOST 
Interlaboratory analysis of IRM NSC-21 compost Vitahum, 
19:15965 (RA;CZ) 
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COMPOUND NUCLEI 


COMPOUND NUCLEI! 
Theoretical investigation of the neutron emission accompanying 
to the fission process of compound nuclei, 19:17235 (RA;FR) 
COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 


COMPUTED TOMOGRAPHY 
See COMPUTERIZED TOMOGRAPHY 


COMPUTER ARCHITECTURE 

EPICS architecture, 19:17664 (RA;JP) 

Travel to Russia to meet with scientific institutes on risk compu- 
tation software: Foreign trip report, October 2-11, 1993, 
19:17630 (R;:US) 

COMPUTER CODES 

See also A CODES 

C CODES 
D CODES 
E CODES 
F CODES 
G CODES 
H CODES 
K CODES 
L CODES 
M CODES 
N CODES 
O CODES 
R CODES 
S CODES 
T CODES 
X CODES 

Assessment status of the WECHSL-Mod3 code, 19:15450 
(IA;DE) 

Development and validation of CORCON-Mod3, 19:15451 
(IA;DE) 

Equation of state for hydrocarbon mixtures, 19:14509 (R;NO) 

international assessment of PCA codes, 19:15533 (R;US) 

Modeling and validation progress with MAAP 4 DECOMP, 
19:15448 (IA;DE) 

Peer review of the trusted software methodology, 19:17621 
(RUS) 

ROLAIDS-CPM: A code for accurate resonance absorption cal- 
culations, 19:15240 (R;NL) 

SATURN-FS 1: A computer code for thermo-mechanical fuel 
rod analysis, 19:15102 (R;DE) 

Status of the MELTSPREAD-1 computer code for the analysis 
of transient spreading of core debris melts, 19:15469 (IA;DE) 

Time domain simulation and modeling of power electronic cir- 
cuits: Development of a simulation tool, 19:16199 (R;NO) 

User and reference manual for the KfK code INS, 19:14926 
(R;DE) 

COMPUTER GRAPHICS 

An object-oriented implementation of a graphical-programming 
system, 19:16764 (R;US) 

Data visualization for ONEDANT and TWODANT discrete ordi- 
nates codes, 19:17678 (R;US) 

FASTPLOT: An interface to Microsoft® FORTRAN graphics, 
19:17689 (R;US) 

COMPUTER LANGUAGES 
See PROGRAMMING LANGUAGES 
COMPUTER NETWORKS 

Average waiting time profiles of uniform DQDB model, 19:17626 
(R;US) 

Management issues in automated audit analysis, 19:17680 
(R;US) 

Safeguards equipment of the future: integrated monitoring sys- 
tems and remote monitoring, 19:14909 (R;US) 

Scientific data storage solutions: Meeting the high-performance 
challenge, 19:17681 (R;US) 

Using the internet in middle schools: A model for success, 
19:17679 (R;US) 

COMPUTER PROGRAMMING 

See PROGRAMMING 

COMPUTER PROGRAMS 
See COMPUTER CODES 
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COMPUTER-AIDED DESIGN 

Integrated document management for the CANDU 3, 19:17653 
(IA;CA) 

RADIANCE2.3: Geometric Modeling, Radiation Simulation, 
Rendering, Analysis Package, 19:17637 (CM;US) 

COMPUTERIZED CONTROL SYSTEMS 

A PC based control system for the CERN ISOLDE separators, 
19:16292 (RA;JP) 

A distributed design for monitoring, logging, and replaying de- 
vice readings at LAMPF, 19:17667 (RA;JP) 

A multitasking behavioral control system for the Robotic All Ter- 
rain Lunar Exploration Rover (RATLER), 19:16130 (R;US) 

Centralized multiprocessor contro! system for the frascati stor- 
age rings DA®NE, 19:16364 (RA;JP) 

Computerized information system for metrological support of 
NPP - an element of a quality assurance system, 19:15288 
(IA;BG;In Bulgarian) 

Conceptual design of a digital control system for nuclear critical- 
ity experiments, 19:16113 (R;US) 

Control system for HIMAC synchrotron, 19:16290 (RA;JP) 

Design of a control system of the linac for SPring-8, 19:16367 
(RA;JP) 

Moscow University race-track microtron control system: ideas 
and development, 19:16288 (RA;JP) 

Network performance for graphical control systems, 19:17669 
(RA;JP) 

Present status of control system at the SRRC, 19:16289 (RA;JP) 

SACRE: help system to control experimental results, 19:14476 
(R;FR;In French) 

Status report on control system development for PLS, 19:16365 
(RA;JP) 

The ESRF control system; status and highlights, 19:16363 
(RA;JP) 

The expanded role of software in a control system, 19:15292 
(R;US) 

The influence of industrial applications on a control system tool- 
box, 19:17665 (RA;JP) 

COMPUTERIZED SIMULATION 

Object-oriented particle simulation on parallel computers, 
19:17682 (R;US) 

Research on brown coal liquefaction with 50 ton/day pilot plant, 
19:14351 (IA;JP) 

Using voice input and audio feedback to enhance the reality of a 
virtual experience, 19:17695 (R;US) 

COMPUTERIZED TOMOGRAPHY 

A preliminary design study for improving performance in tomo- 

graphic assays, 19:14692 (R;US) 
COMPUTERS 

See also MICROPROCESSORS 

Binary authentication signatures integrity standard: System file 
integrity for the masses, 19:17704 (R;US) 

Guide to the CIAC-2300 series documents, 19:17708 (R;US) 

The Westinghouse Hanford Company Unclassified Computer 
Security Program, 19:17709 (R;US) 

CONCENTRATION RATIO 

Development of hydrogen production technology utilizing coal.: 

Support study for pilot plant, 19:14938 (IA;JP;In Japanese) 
CONCRETE BLOCKS 

Decontamination Project for Cell G of the Metal Recovery Facil- 
ity at Oak Ridge National Laboratory, Oak Ridge, Tennessee, 
19:16857 (R;US) 

CONCRETES 

Decontamination Project for Cell G of the Metal Recovery Facil- 
ity at Oak Ridge National Laboratory, Oak Ridge, Tennessee, 
19:16857 (R;US) 

Failure mode of a concrete cylinder due to attack by an eroding 
melt while cooled by outside water, 19:15458 (IA;DE) 

Report on development work with high-density concrete per- 
formed in 1952 at Hanford Atomic Products Operation, 
19:15340 (R;US) 

Structural Aging Program to evaluate continued performance of 


safety-related concrete structures in nuclear power plants, 
19:15254 (R;US) 





CONDENSATION NUCLEI 

Development of a radiative cloud parameterization scheme of 
stratocumulus and stratus clouds which includes the impact of 
CCN on cloud albedo, 19:16529 (R;US) 

CONDENSERS 
On-line mechanical tube cleaning for steam electric power 
plants: Final report, 19:15054 (R;US) 

CONDENSERS (ELECTRIC) 

See CAPACITORS 
CONDUCTIVITY (ELECTRIC) 

See ELECTRIC CONDUCTIVITY 
CONFINEMENT TIME 

STOR-M tokamak program, 19:17569 (IA;XA) 
CONING 

See CHANNELING 
CONNECTORS 

LUGS: Stress for Integral Attachments to Pipe, 19:17633 (CM;US) 

New thick film feedthrough configurations: Final report, 
19:16192 (R;US) 

CONOCO GASIFICATION PROCESS 
See COAL GASIFICATION 
CONOCO PROCESS 
See DESULFURIZATION 
CONSERVATION (ENERGY) 
See ENERGY CONSERVATION 
CONSOL SYNTHETIC FUEL PROCESS 
See COAL LIQUEFACTION 
CONSOLIDATED FUEL REPROCESSING PROGRAM 

Consolidated fuel reprocessing program: Criticality experiments 
with fast test reactor fuel pins in an organic moderator, 
19:16121 (R;US) 

Critical experiments with mixed plutonium-uranium nitrate solu- 
tions having Pu:(Pu + U) ratios greater than 0.5, 19:16117 
(R;US) 

Criticality experiments with mixed oxide fuel pin arrays in 
plutonium-uranium nitrate solution, 19:16122 (R;US) 

Criticality experiments with mixed plutonium and uranium nitrate 
solution at a plutonium fraction of 0.5 in slab and cylindrical 
geometry, 19:16120 (R;US) 

CONTACT RADIOTHERAPY 
See RADIOTHERAPY 
CONTACTORS 
See SWITCHES 
CONTAINED EXPLOSIONS 
Polyurethane foam cable bundle block, 19:16483 (R;US) 
CONTAINERS 
See also CASKS 
PRESSURE VESSELS 
REACTOR VESSELS 
TANKS 

Conceptual design report for handling Fort St. Vrain fuel ele- 
ment components, 19:14789 (R;US) 

Development of flammable liquid storage wooden cabinets for 
chemical laboratories, 19:16137 (R;US) 

Engineering study for a melting, casting, rolling and fabrication 
facility for recycled contaminated stainless steel, 19:15799 
(R;US) 

Final development report H1632 Adjustable Caster Assembly, 
19:16132 (R;US) 

Impact analysis of the UC-609 shipping package, 19:16136 
(R;US) 

CONTAINMENT 
See also CONTAINMENT SHELLS 
CONTAINMENT SYSTEMS 

How to avoid molten core/concrete interaction (and steam ex- 
plosions), 19:15470 (IA;DE) 

Structure study and design of Qinshan NPP PCCV, 19:15111 
(R;CN;In Chinese) 

CONTAINMENT SHELLS 
Hydrogen problems related to reactor accidents, 19:15263 (R;DK) 
CONTAINMENT SYSTEMS 

Assessment of an active dry barrier for a landfill cover system, 

19:14731 (R;US) 


CONTROL ROOMS 


Design of UMTRA covers to mitigate the effect of frost penetra- 
tion, 19:14622 (R;US) 

Development of dry barriers for containment and remediation at 
waste sites, 19:14882 (R;US) 

Effectiveness evaluation of three RCRA caps at the Y-12 Plant, 
Oak Ridge, Tennessee, 19:14814 (R;US) 

Evaluation of the cover cracking potential due to ground subsi- 
dence at UMTRA Project disposal cells, 19:14621 (R;US) 

Integrated modelling of near field and engineered barrier system 
processes, 19:14743 (R;US) 

On the potential limitation of radiological source term releases 
considering severe core accidents in future PWR plants, 
19:15475 (R;DE;in German) 

CONTAMINATION 

See also SURFACE CONTAMINATION 

Calculation of the field of concentration of radioactive sub- 
stances in the Kozloduy NPP surroundings, 19:15302 
(IA;BG;In Bulgarian) 

Non-stationary one-dimensional numerical model for forecasting 
of the field of wind and temperature in the boundary level of 
the atmosphere, 19:16549 (IA;BG;In Bulgarian) 

Numerical modelling of the radioactive pollution in case of NPP 
accident, 19:15300 (IA;BG;In Bulgarian) 

Road Transportable Analytical Laboratory system: Phase 1, 
19:16497 (R;US) 

CONTAMINATION (INTERNAL) 

See RADIONUCLIDE KINETICS 
CONTAMINATION (SURFACE) 

See SURFACE CONTAMINATION 


CONTAMINATION REGULATIONS 

Derivation of detection limits from dose limits for the purpose of 
environmental radioactivity monitoring, 19:15411 (IA;DE;In 
German) 

Eighth experts meeting on environmental radioactivity monitor- 
ing: Technical and organisational means for an optimised 
measurement of ambient radioactivity in the environment of 
nuciear facilities: Proceedings, 19:15409 (1;DE;In German) 

Inspections by the EC Commission of instruments installed for 
emission monitoring and immission monitoring under Art. 35 
of the EURATOM Treaty, 19:15413 (IA;DE;in German) 

Performance assessment for continuing and future operations 
at Solid Waste Storage Area 6, 19:14699 (R;US) 

The regulatory activities of the KTA in the field of emission moni- 
toring at nuclear facilities, 19:15414 (IA;DE;In German) 

Updating of the directive for emission and immission monitoring 
of nuclear facilities, 19:15410 (IA;DE;ln German) 

CONTINENTAL SHELF 

Production and turnover of suspended organic matter in the 
coastal water of the southeastern continental shelf: Final re- 
port, 19:16775 (R;US) 

CONTRACTORS 
Inspection of the administration of integrated contractors pro- 
curements from affiliated companies, 19:17603 (R;US) 
CONTROL (RADIOACTIVITY) 
See RADIATION MONITORING 
CONTROL ELEMENTS 

BWR ATWS mitigation by Fine Motion Control Rod, 19:15281 
(R;US) 

Cooling of control rods in the Savannah River reactors: 
Progress report No. 1, 19:15399 (R;US) 

Helium injection inspection for the evaluation of septifoil seating, 
19:15293 (R;US) 

Impact-friction vibrations of tubular systems. Numerical simula- 
tion and experimental validation, 19:15124 (R;FR;In French) 

CONTROL RODS 
See CONTROL ELEMENTS 
CONTROL ROOMS 

Requirements of the development of a PWR control room with 
display screen, 19:15382 (IA;DE;in German) 

Task analysis for the single-shell Tank Waste Retrieval Manipu- 
lator System, 19:14706 (R;US) 

Technical requirements of the man-machine interface during op- 
eration of nuclear power plants, 19:15237 (IA;DE;in German) 
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CONTROL SYSTEMS 


CONTROL SYSTEMS 
See also ENTRY CONTROL SYSTEMS 
ON-LINE CONTROL SYSTEMS 
REACTOR CONTROL SYSTEMS 
A new approach in development of data flow control and investi- 
gation system for computer networks, 19:17670 (RA;JP) 
Automation from pictures: Producing real time code from a state 
transition diagram, 19:17672 (RA;JP) 
Realtime aspects of pulse-to-pulse modulation, 19:17671 (RA;JP) 
Synchronous message-based communication for distributed 
heterogeneous systems, 19:17668 (RA;JP) 
The UNK control system, 19:16287 (RA;JP) 
VIVITRON - Electronic and data acquisition system, 19:16266 
(RA;FR) 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
CONTROLLED AREAS 
Hazardous metals in yellow items used in RCAs, 19:16872 (R;US) 
CONTROLLED TERMINOLOGY 
See STANDARDIZED TERMINOLOGY 
CONVECTIVE LOOP HOUSES 
See DOUBLE ENVELOPE BUILDINGS 
CONVENTION ON THE PHYSICAL PROTECTION OF NUCLEAR 
MATERIALS 
See CPPNM 
COOLERS 
See HEAT EXCHANGERS 


COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COPPER 

A novel, integrated treatment system for coal waste waters: 
Quarterly report, June 2, 1993-September 1, 1993, 19:14413 
(R;US) 

Characteristics of secondary penetrating radiation when stop- 
ping protons in a thick target, 19:17294 (IA;RU;In Russian) 

Comprehensive RNAA of Cd, Co, Cu and Ni using 1°°Cd, 5”Co 
and reactor-produced ®’Cu as radioisotopic yield monitors, 
19:15926 (RA;CZ) 

Holographic atom imaging from experimental photoelectron an- 
gular distribution patterns, 19:17388 (R;US) 

Imaging of surface structure with energy-dependent photoelec- 
tron diffraction, 19:15790 (R;US) 

Release of copper and copper oxides. Stage 1 - Literature 
search, 19:15786 (R;SE;in Swedish) 

Substoichiometric determination of copper by isotopic dilution 
analysis in biological and environmental samples, 19:15928 
(RA;CZ) 

The use of ethanol to remove sulfur from coal: Final report, 
September 1991—December 1992, 19:14389 (R;US) 

COPPER 59 

Interplay between reaction dynamics and nuclear structure in 

light dinuclear systems, 19:17228 (RA;FR) 
COPPER 63 TARGET 

Analysis of two-particle-correlations in heavy-ion reactions at 

200 A.GeV at the CERN-SPS, 19:17279 (IA;DE) 
COPPER OXIDES 

Critical currents and energy dissipation in Y;BazCu307__; films, 
19:15814 (R;DE;In German) 

Investigation of thin films, heterostructures and devices of ce- 
ramic superconductors by means of high-resolution electron 
microscopy, 19:15738 (R;DE) 

Release of copper and copper oxides. Stage 1 - Literature 
search, 19:15786 (R;SE;In Swedish) 

Ultrasonic determination of the elastic moduli and their pressure 
dependences in very dense YBazCu307_,, 19:15801 (R;US) 

[A quest for a new superconducting state], 19:15847 (R;US) 

COPPER SELENIDE SOLAR CELLS 

Development of a computer model for polycrystalline thin-film 
CulnSe2 and CdTe solar cells: Annual subcontract report, 1 
March 1992-28 February 1993, 19:14999 (R;US) 

COPPER VAPOR LASERS 
See METAL VAPOR LASERS 
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CORALS 
Precision of the strontium/calcium ratio determination of coral 
samples by radioisotope induced X-ray fluorescence, 
19:15940 (RA;CZ) 
CORE CATCHERS 
A core catcher concept based on fragmentation of melts, 
19:15463 (IA;DE) 
CORE FLOODING SYSTEMS 
Assessment of one dimensional reflood model in REFLA/TRAC 
code, 19:15149 (R;JP;!n Japanese) 
CORES (REACTOR) 
See REACTOR CORES 
CORIUM 
ACE program phase C: Fission product release from molten 
corium concrete interaction (MCCI), 19:15445 (IA;DE) 
ACE program phase D: melt attack and coolability experiments 
(MACE) program, 19:15460 (IA;DE) 
Coolability of corium spread onto concrete under water, the 
PERCOLA model, 19:15468 (IA;DE) 
Core-concrete interactions with overlying water pools, 19:15462 
(IA;DE) 
Ex-vessel melt behavior and its role in safety assessment of 
LWR, 19:15441 (IA;DE) 
Examination of relocated fuel debris adjacent to the lower head 
of the TMI-2 reactor vessel, 19:15493 (R;US) 
Fragmentation and quench behavior of corium melt streams in 
water, 19:15488 (R;US) 
Mekt coolability modeling and comparison to MACE test results, 
19:15467 (IA;DE) 
Results of MACE tests MO and M1, 19:15461 (IA;DE) 
Second OECD (NEA) CSNI specialist meeting on molten core 
debris-concrete interactions: Proceedings, 19:15440 (1;DE) 
Stress analysis and scaling studies of corium crusts, 19:15465 
(IA;DE) 
The calculation of phase equilibria of oxide core-concrete sys- 
tems, 19:15811 (IA;DE) 
Thermodynamic calculation of phase equilibria in oxide complex 
systems: (Bao, SrO, LapO3) releases, 19:15812 (IA;DE) 
Thermodynamic data bases and calculation code adapted to the 
modelling of molten core concrete interaction (M.C.C.I.) phe- 
nomena, developed jointly by THERMODATA and the "Institut 
de Protection et de Surete Nucleaire” (France), 19:15813 
(IA;DE) 
Uncertainty of corium-concrete heat transfer correlations due to 
uncertainty of melt transport properties, 19:15454 (IA;DE) 
CORN (MAIZE) 
See MAIZE 
CORN STOVER 
See AGRICULTURAL WASTES 
MAIZE 
CORONA (SOLAR) 
See SOLAR CORONA 
CORRELATION FUNCTIONS 
Possible observation of medium-effects using a pion correlation 
technique, 19:17308 (R;FR) 
CORROSION 
See also STRESS CORROSION 
Specification 4498: Corrosion evaluated Type 304-L and 308-L 
stainless steel for Savannah River Plant, 19:15780 (R;US) 
COSMIC DUST 
Stimulated Cerenkov-radiation processes 
19:16945 (R;US) 
COSMIC MUONS 
Response of the DO calorimeter to cosmic ray muons, 19:16386 
(R;US) 
COSMIDS 
Identification of cDNAs by direct hybridization using cosmid 
probes, 19:16740 (R;US) 
COSMOLOGICAL MODELS 
Creating stars, supernovae, and the big bang in the laboratory: 
Nuciear Astrophysics with the National Ignition Facility, 
19:16953 (R;US) 
COST RECOVERY 
REPCO: Replacement Costs of Crude Oil, 19:17639 (CM;US) 


in dusty AGN, 





COSY STORAGE RING 

Optimization of a liquid hydrogen/deuterium target with ex- 
tremely thin foil windows, 19:16361 (R;DE;in German) 

Study on the response of plastic scintillators, 19:16417 (R;DE;In 
German) 

Working out of analytic connections for the description of polar- 
ized particle beams and their application to the cooler 
synchrotron COSY, 19:16253 (R;DE) 

COULOMB ENERGY 

Coulomb energy averaged over the nl’-atomic states with a def- 

inite spin, 19:17348 (R;FR) 
COULOMB EXCITATION 
Coulomb reacceleration as a clock for nuclear reactions — Il, 
19:17203 (R:US) 
COUNTERS (RADIATION) 
See RADIATION DETECTORS 
COUNTING TECHNIQUES 

Analyse techniques for high-multiplicity collisions, 19:16395 

(IA;DE) 
COUPLING CONSTANTS 

Analytical formulae for the coupling coefficient 6 between a 
waveguide and a travelling wave structure, 19:16312 (RA;FR) 

Determination of the strong coupling constant (as) and a test of 
perturbative QCD using W + jets processes in the DO detec- 
tor, 19:17046 (R;US) 

COUPLINGS (MACHINE PARTS) 

See MACHINE PARTS 
COW-MILKERS 

See RADIOISOTOPE GENERATORS 
CP INVARIANCE 

as(m*,) and a test for CP-violation in ete- +7*+7- 
19:17030 (R;DE) 

CP violation and the top quark, 19:17112 (R;US) 

CP violation in B decays, 19:17114 (R;US) 

CPPNM 


from OPAL, 


Convention on the physical protection of nuclear material 
19:14900 (R;XA;In Chinese, English, French, Russia) 
CRACK GROWTH 
See CRACK PROPAGATION 
CRACK PROPAGATION 


Stainless steels: general considerations and rates of crack 
growth, 19:15727 (R;FR;In French) 
CRACKS 
Theoretical models for ultrasonic nondestructive evaluation of 
cracks: probe modelling and normalization by a side-drilled 
hole, 19:16177 (R;SE) 
CRANES 
Response of sliding structures to seismic excitation: biblio- 
graphical study, 19:15117 (R;FR;In French) 
CRATERING EXPLOSIONS 
Airblast environments from buried HE charges, 19:16476 (R;US) 
CREEKS 
See STREAMS 
CRICETULUS 
See HAMSTERS 
CRITICAL ASSEMBLIES 
See ZERO POWER REACTORS 
CRITICAL HEAT FLUX 
Critical heat flux for rod bundie under high-pressure boil-off con- 
ditions, 19:15101 (R:JP) 
Development of a model to predict CHF enhancement in sub- 
channels with spacing devices, 19:16150 (IA;CA) 
Tabular approach for predicting critical heat flux, 19:16152 (IA;CA) 
Transient effects on critical heat flux and quenching in directly 
heated tubes, 19:16151 (IA;CA) 
CRITICALITY 
Criticality evaluation for the storage of converter plates in 
drums, 19:16098 (R;US) 
Proceedings of the Nuclear Criticality Technology and Safety 
Project Workshop, 19:14873 (R;US) 
CRITICALITY ACCIDENTS 
See CRITICALITY 
RADIATION ACCIDENTS 


CYCLOHEXANE 


CROPS 
Environmental issues related to biomass: 
19:14945 (R;US) 
CRUDE OIL 
See PETROLEUM 
CRUSTACEANS 

Neutron activation analysis of two crustacea of Mysidacea 
species, 19:15996 (RA:CZ) 

Uranium distribution and content measurements by the fission 
track method in some crustacea of Mysidacea species, 
19:15936 (RA;CZ) 

CRYSTAL DEFECTS 

See also POINT DEFECTS 

Diamond-hexagonal silicon phase and (113) defects, 19:15843 
(R;FR) 

CRYSTAL GROWTH 
Modelisation and numerical simulation for bulk crystal growth 
processes, 19:16035 (R;FR) 
CRYSTAL PHASE TRANSITIONS 
See CRYSTAL-PHASE TRANSFORMATIONS 
CRYSTAL-PHASE TRANSFORMATIONS 

Phase transitions in crystalline solids 1: Automorphisms and ex- 
tensions of crystallographic and icosaheadral point groups, 
19:15705 (R;CA) 

CRYSTALLINE ROCKS 
See METAMORPHIC ROCKS 
CRYSTALS 

See also IONIC CRYSTALS 

Calculation of radiation fields inside and outside the NET cryo- 
stat/biological shield during operation, 19:17565 (R;NL) 

On the problem of voids preference in elastic-anisotropic cubic 
crystals., 19:15747 (R;UA;In Russian) 

The influence of traps on space-time distribution of ions at low 
energetic implantation., 19:15749 (R;UA;In Russian) 

CSF PROCESS 

See COAL LIQUEFACTION 
CSIRO PROCESS 

See COAL GASIFICATION 
CUMULATIVE EFFECT 

See PARTICLE PRODUCTION 
CURING 

Fiber-optic Raman spectroscopy for cure monitoring of ad- 
vanced polymer composites, 19:15868 (RA;US) 

CURIUM COMPOUNDS 

Laser-induced optical spectroscopy for the speciation of f- 
elements in natural aquatic systems: Interim report, 19:16092 
(R:DE:In German) 

Study of the applicability of laboratory data to natural conditions, 
shown for the example of the aquifer systems at the Gorleben 
site: Final report, 19:16091 (R;DE;In German) 

CURRENT-DRIVE HEATING 
Beat wave current drive experiment on the Davis Diverted Toka- 
mak (DDT): Final report, 19:17423 (R;US) 
CURRENTS (ELECTRIC) 
See ELECTRIC CURRENTS 
CURRENTS (NEUTRAL) 
See NEUTRAL CURRENTS 
CURRICULUM GUIDES 

The human genome project: Information management, access, 
and regulation: Technical progress report, 1 April-31 August 
1993, 19:15525 (R;US) 

CUTTING FLUIDS 
A “zero waste” coolant management strategy, 19:14719 (R;US) 
CYANIDES 

See also HYDROCYANIC ACID 

Total cyanide analysis of tank core samples: Analytical results 
and supporting investigations: Revision 1, 19:14879 (R;US) 

CYCASIN 
See CARCINOGENS 
CYCLOHEXANE 

Advanced thermally stable jet fuels: Technical progress report, 

April 1993—June 1993, 19:14979 (R;US) 


An overview, 
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CYCLONE COMBUSTORS 


CYCLONE COMBUSTORS 

Development & testing of industrial scale, coal fired combustion 
system: Phase 3: Seventh quarterly technical progress re- 
port, July 1, 1993—September 30, 1993, 19:14432 (R;US) 

CYCLONE SEPARATORS 

Advanced coal-fueled gas turbine systems: Technical progress 
report, July-September 1991, 19:15071 (R;US) 

Production of Illinois base compliance coal using enhanced 
gravity separation: [Quarterly] technical report, September 1— 
November 30, 1993, 19:14293 (R;US) 

CYCLOTRONS 

Positron Emission Tomography-Scanner at Children's Hospital 
of Michigan at Detroit, Michigan, 19:16750 (R;US) 

The operator view of the Superconducting Cyclotron at LNS 
Catania, 19:16286 (RA;JP) 

CYTRIPHOS 
See AMINES 


D 


D CODES 

DELTAE: Design Environment for Low-Amplitude Thermoacous- 
tic Engines, 19:17636 (CM;US) 

DOT-BPMD: Nonlinear Heat Transfer 2d Structure, 19:17642 
(CM;US) 

D RESONANCES 
See CHARMED MESONS 
D* PLUS RESONANCES 
See BARYONS 
D* ZERO RESONANCES 
See BARYONS 
D*RESONANCES 
See BARYONS 
DANISH REACTOR-3 
See DR-3 REACTOR 
DARLINGTON-1 REACTOR 
Darlington NGS startup: 
19:15170 (IA;CA) 
DARMSTADT STORAGE RING 
See ESR STORAGE RING 
DARMSTADT SYNCHROTRON 
See SIS SYNCHROTRON 
DATA 

See also DATA COMPILATION 

Dynamic subtrees: A new data structure for manipulating trees, 
19:17624 (R;US) 

DATA ACQUISITION SYSTEMS 

A VMEbus general-purpose data acquisition system, 19:17663 
(RAP) 

Data acquisition systems for the Sloan Digital Sky Survey, 
19:16925 (R:US) 

Development of a data acquisition system using UNIX worksta- 
tions, 19:17654 (R;JP;in Japanese) 

The automatic system based on CAMAC standard for neutron- 
physical measurements on filtered neutron beams of nuclear 
reactor, 19:16421 (R;UA;In Russian) 

The influence of industrial applications on a control system tool- 
box, 19:17665 (RA:JP) 

The system for automatization of experimental research of 
physical processes in nuclei, 19:16423 (R;UA;In Russian) 

The system for nuclear radiation multidetector automatic mea- 
surements with real time data processing, 19:16422 (R;UA;In 
Russian) 

VIVITRON - Electronic and data acquisition system, 19:16266 
(RA;FR) 

DATA BASE MANAGEMENT 

ASSIST - a package of Fortran routines for handling input under 
specified syntax rules and for management of data structures, 
19:17620 (R;GB) 

Development of coal conversion technology data processing 
system, 19:17715 (IA;JP) 

Program Epicshow: A computer code to allow interactive view- 
ing of the EPIC data libraries (version 94-1), 19:17701 (R;US) 


Lessons learned for the future, 
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DATA COMPILATION 
PROMISE: A preliminary study of a scientific information system 
for MIPAS satellite experiment, 19:16559 (R;DE) 
DATA DISPLAY DEVICES 
See DISPLAY DEVICES 
DATA DISPLAY SYSTEMS 
See DISPLAY DEVICES 
DATA PROCESSING 

See also SPECTRA UNFOLDING 

Non-US data compression and coding research: FASAC Tech- 
nical Assessment Report, 19:17648 (R;US) 

Study of a method for the defect detection by ultrasonic’'s tech- 
nic: Prony’s method, theory and practice, 19:16172 (R;FR;In 
French) 

VIRESYME: an X-ray fluorescence analysis software, 19:16378 
(R;FR;in French) 

Visualization of scientific data - work performed for X-3: Final 
report, 19:17676 (R:US) 

DATA STORAGE DEVICES 

See MEMORY DEVICES 

DATA TRANSMISSION 

The transmission of accelerator timing information around 
CERN, 19:16304 (RA;:JP) 

DATA TRANSMISSION SYSTEMS 

Applications of fiber optics in physical protection, 19:14906 (R;US) 

DC TO AC INVERTERS 
See INVERTERS 
DEBRIS (NUCLEAR) 
See FISSION PRODUCTS 
DECHANNELING 
See CHANNELING 
DECIMETER WAVE RADIATION (1-3 DM) 
See RADIOWAVE RADIATION 
DECIMETER WAVE RADIATION (3-10DM) 
See RADIOWAVE RADIATION 
DECOMMISSIONING 

See also REACTOR DECOMMISSIONING 

General safety basis development guidance for environmental 
restoration decontamination and decommissioning, 19:14759 
(R;US) 

DECONTAMINATION 

General safety basis development guidance for environmental 
restoration decontamination and decommissioning, 19:14759 
(R;US) 

Trip to France to attend the OECD Program on Decommissioning: 
Foreign trip report, October 25-29, 1993, 19:15395 (R;US) 

DECONTAMINATION FACTOR 
See DECONTAMINATION 
DEEP INELASTIC HEAVY ION REACTIONS 

Dilepton radiation from pre-equilibrium parton matter, 19:17272 
(IA;DE) 

Partition of excitation energy between reaction products in 
heavy ion collisions, 19:17300 (R;RU) 

DEEP INELASTIC SCATTERING 

On the behaviour of DIS structure function ratio R(x, Q2) at 
small x (Deep inelastic scattering (DIS).), 19:17018 (R;XJ) 

Proposals for measuring transversity distributions in deep 
inelastic electron scattering and a model for E-704 asymme- 
tries, 19:17108 (R;FR) 

Structure functions and parton distributions in deep inelastic 
lepton-hadron scattering at high energies, 19:17040 (R;DE) 

DEFENSE 
See NATIONAL DEFENSE 
DEFORESTATION 
Fragmentation of habitats used by neotropical migratory birds in 


Southern Appalachians and the neotropics, 19:16619 (R;US) 
DEFORMED NUCLEI 
See also SUPERDEFORMED NUCLEI 
Interplay between statistical and dynamical features in hot nu- 
clei decay, 19:17201 (RA;FR) 
Statistical decay out of the super-deformed yrast bands?, 
19:17182 (RA;PL) 
DEHYDROGENASES 
See OXIDOREDUCTASES 





DELTA RESONANCES (MESON) 

See MESONS 

DELTA-966 RESONANCES 
See A0-980 MESONS 
DENMARK 

Application of the wind atlas method to extremes of wind clima- 
tology, 19:15052 (R;DK) 

Bio-fuels: In consideration of nature and the environment, 
19:15605 (R;DK;In Danish) 

Follow-up research at CERN: Report from the Accelerator Com- 
mittee, 1991-93, 19:17616 (R;DK;In Danish) 

Recommendations on urban ecology: Report from the advisory 
committee on urban ecology, 19:15554 (R;DK;in Danish) 

The cost of COz reduction in Denmark - methodology and re- 
sults, 19:16580 (R;DK) 

The nature of problems related to energy and economics, 
19:15528 (1;DK;In Danish) 

DENSITY 

Maximum likelihood borehole corrections for dual-detector den- 
sity logs, 19:16440 (R;US) 

Thermodynamic and rheological properties of solid-liquid 
systems in coal processing: Quarterly technical report, De- 
cember 1, 1992—February 28, 1993, 19:14323 (R;US) 

DENSITY (PLASMA) 
See PLASMA DENSITY 
DEOXYCYTIDINURIA 
See URINE 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 
DEPARTMENT OF DEFENSE 
See US DOD 
DEPLETION (ISOTOPIC) 
See ISOTOPE SEPARATION 
DEPLETION (NUCLEAR FUELS) 
See BURNUP 
DEPOSITS 

Hydrogeochemical and production controls on NORM in oil-and 
gas-field operations: Technical progress report, October 1, 
1993—December 31, 1993, 19:14489 (R;US) 

DEPRESSURIZATION 

Emission monitoring during depressurization of the contain- 
ment, the procedure applied in Germany, 19:15432 (IA;DE;In 
German) 

DESERTRON 
See SUPERCONDUCTING SUPER COLLIDER 
DESICCANTS 

Sealed tube comparisons of the compatibility of desiccants with 
refrigerants and lubricants: Quarterly technical progress re- 
port, 1 August 1993-31 December 1993, 19:16103 (R;US) 

DESIGN 

See also COMPUTER-AIDED DESIGN 

CPC air-blown integrated gasification combined cycle project: 
Quarterly report, October-December 1992, 19:15058 (R;US) 

Engineering development of advanced coal-fired low-emission 
boiler system: Technical progress report No. 3, April—June 
1993, 19:15062 (R;US) 

DESONOX PROCESS 
See COMBINED SOXNOX PROCESSES 
DESOXYRIBONUCLEIC ACID 
See DNA 
DESULFURIZATION 
See also COMBINED SOXNOX PROCESSES 
LIME-LIMESTONE WET SCRUBBING 
CESSES 
SOXAL PROCESS 
Studies on efficiency improvement in coal gasification, 19:14369 
(IA;JP;In Japanese) 
DETECTION (NUCLEAR EXPLOSIONS) 
See NUCLEAR EXPLOSION DETECTION 
DETECTION (SEISMIC) 
See SEISMIC DETECTION 


PRO- 


DIESEL ENGINES 


DETECTORS (RADIATION) 
See RADIATION DETECTORS 
DETONATION WAVES 

Blast over vegetated and cleared areas: Operation Redwing — 
Project 1.10, 19:16486 (R;US) 

Recent developments in phyroshock simulation using fixtures 
with tunable resonant frequencies, 19:16475 (R;US) 

DETONATORS 

Optical ordance system for use in explosive ordnance disposal 
activities, 19:16473 (R;US) 

Unique passive diagnostic for slapper detonators, 19:16469 
(R;US) 

DEUTERIUM 
Fusion power production from TFTR plasmas fueled with deu- 
terium and tritium, 19:17545 (R;US) 
DEUTERIUM OXIDE 
See HEAVY WATER 
DEUTERIUM TARGET 

Optimization of a liquid hydroger/deuterium target with ex- 
tremely thin foil windows, 19:16361 (R;DE;in German) 

The experimental program at COSY, 19:17061 (IA;DE) 

DEUTERIUM-LITHIUM HIGH FLUX NEUTRON SOURCE FACILITY 

See NEUTRON SOURCE FACILITIES 

DEUTERON REACTIONS 

DD-reaction initiation on the mechanical effects on deuterated 
solids, 19:17499 ;IA;RU;In Russian) 

Deuteron-induced fusion in various environments, 19:17525 
(R;US) 

Electron screening in the reactions ’Li(p,a)*He, ®Li(d,a)*He 
and DWBA calculations in the subcoulomb regime, 19:17315 
(RA;PL) 

Final state interaction in the pd — pnp reaction at 1 GeV, 
19:17320 (R;PL) 

Integral tests of some high-threshold activation cross-sections 
of neutrons, 19:17306 (R;UA;In Russian) 

The polarization of deuterons in the process of their collision: 2., 
19:17296 (R;UA;In Russian) 

Upper limits on (d,d) fusion yields under cluster impact, 
19:17532 (R;FR) 

DEUTERON-DEUTERON INTERACTIONS 

See DEUTERIUM TARGET 

DEUTERON REACTIONS 
DEVELOPED COUNTRIES 
See also CANADA 

DENMARK 
FEDERAL REPUBLIC OF GERMANY 
FINLAND 
FRANCE 
NETHERLANDS 
SWEDEN 
USA 
USSR 

Trends in working on The Fremework Convention on Climate 
Change in industrialized countries in Europe and America.: 
Each country's attitude for the treaty coming into effect soon, 
19:15547 (R;JP;In Japanese) 

DEVICES 
See EQUIPMENT 
DIAMOND DRILLING EQUIPMENT 
See DRILLING EQUIPMENT 
DIELECTRIC MATERIALS 

A charge distribution analysis instrument for catalysis and mate- 
rial science applications: First quarterly technical progress 
report, October 1, 1993—December 31, 1993, 19:16453 (R;US) 

DIELECTRICS 
See DIELECTRIC MATERIALS 
DIESEL ENGINES 

Bus application of oxygen-enrichment technology and diesel- 
electric hybrid systems, 19:15673 (R;US) 

Coal-fueled dieseis for modular power generation, 19:15680 
(R;US) 

Coal-fueled high-speed diesel engine development: Final report, 
September 28, 1990—November 30, 1993, 19:15681 (R;US) 
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DIESEL ENGINES 


Coal-water slurry spray characteristics of a positive displace- 
ment fuel injection system, 19:15688 (R;US) 

Coal-water slurry spray characteristics of an electronically- 
controlled accumulator fuel injection system, 19:15056 (R;US) 

Coal-water siurry sprays from an electronically controlled accu- 
mulator fuel injection system: Break-up distances and times, 
19:15689 (R;US) 

Durability testing of medium speed diesel engine components de- 
signed for operating on coal/water slurry fuel, 19:15678 (R;US) 

Materials Development Program: Ceramic Technology Project 
bibliography, 1984—1992, 19:15835 (R;US) 

Micronized-coal-water slurry sprays from a diesel engine posi- 
tive displacement fuel injection system, 19:15674 (R;US) 

Properly synchronized measurements of droplet sizes for high- 
pressure intermittent coal-water slurry fuel sprays, 19:15677 
(R;US) 

Spray tip penetration and cone angles for coal-water slurry us- 
ing a modified medium-speed diesel engine injection system, 
19:15675 (R;US) 

Synchronized droplet size measurements for coal-water-slurry 
(CWS) diesel sprays of an electronically-controlled fuel injec- 
tion system, 19:15676 (R;US) 

The General Electric Coal-Fueled Diesel Engine Program 
(1982-1993): A technical review, 19:15679 (R;US) 

DIESEL FUELS 
The General Electric Coal-Fueled Diesel Engine Program 
(1982-1993): A technical review, 19:15679 (R;US) 

DIESEL MOTORS 

See DIESEL ENGINES 
DIESEL OIL (FRACTION) 

See DIESEL FUELS 
DIFFRACTION DISSOCIATION 

See DIFFRACTION MODELS 
DIFFRACTION MODELS 

Hard diffraction, 19:17026 (R;US) 
DIFFRACTION PRODUCTION 

See DIFFRACTION MODELS 
DIGESTER GAS 

See METHANE 
DIGITAL CIRCUITS 

The CAMAC module for conversion and visualization of binary 

information, 19:16420 (R;UA;In Russian) 
DIODES (SEMICONDUCTOR) 
See SEMICONDUCTOR DIODES 
DIPHENYLPHOSPHINE OXIDE 
See ORGANIC PHOSPHORUS COMPOUNDS 
DIRECTIONAL DRILLING 

Evaluation of target reservoirs for horizontal drilling: Lower Glen 
Rose Formation, South Texas, 19:14504 (R;US) 

Natural gas product and strategic analysis, 19:14506 (R;US) 

DISCHARGE CANALS 

Lower Three Runs Instream Flow Study, 19:14895 (R;US) 

RELAPS/MOD3 assessment for calculation of safety and relief 
valve discharge piping hydrodynamic loads: International 
agreement report, 19:15495 (R;US) 

DISCHARGING (REACTOR) 

See REACTOR FUELING 

DISEASE RESISTANCE 

Induced mutations and in vitro culture techniques for improving 
crop plant resistance to diseases: Proceedings of a final re- 
search co-ordination meeting held in Gruenbach, Germany, 
7-11 October 1991, 19:16781 (R:XA) 

DISEASES 
See also HEREDITARY DISEASES 
RESPIRATORY SYSTEM DISEASES 
Theoretical and experimental investigations of elastic scattering 


spectroscopy as a potential diagnostic for tissue pathologies, 
19:16777 (R;US) 


DISINTEGRATION (FISSION) 

See FISSION 
DISMANTLING (FUEL ASSEMBLY) 

See FUEL ASSEMBLY DISMANTLING 
DISPERSANTS (CHEMICAL) 

See SURFACTANTS 
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DISPERSION NUCLEAR FUELS 

Irradiation behavior of the CNEA's experimental uranium silicide 
dispersion fuel plates, 19:15272 (RA;US) 

Preparation of reduced enrichment fuels for the Korea multi- 
purpose research reactor and the efforts to reduce the 
difficulties in comminution of U,Si-Al dispersed fuel, 19:15318 
(RA:US) 

Processing of low-burnup LEU silicide targets, 19:16073 (RA;US) 

Some recent observations on the radiation behavior of uranium 
silicide dispersion fuel, 19:15269 (RA;US) 

DISPLACEMENT FLUIDS 

Anisotropy and spatial variation of relative permeability and 
lithologic character of Tensleep Sandstone reservoirs in the 
Bighorn and Wind River basins, Wyoming: First quarterly 
technical progress report, September 15, 1993-—December 
14, 1993, 19:14463 (R;US) 

Improved techniques for fluid diversion in oil recovery: Quarterly 
technical progress report, October 1, 1993—-December 31, 
1993, 19:14458 (R;US) 

Improving reservoir conformance using gelled polymer systems: 
Quarterly report, September 25—-December 24, 1993, 
19:14459 (R;US) 

Responsive copolymers for enhanced petroleum recovery: 
Quarterly technical progress report, September 22, 1993— 
December 22, 1993, 19:14460 (R:US) 

Surfactant-enhanced alkaline flooding for light oil recovery: Quar- 
terly report, October 1-December 31, 1993, 19:14461 (R;US) 

DISPLAY DEVICES 

See also INTERACTIVE DISPLAY DEVICES 

Visualizing information for the nuclear industry, 19:17652 (IA;CA) 
DISSOCIATION 

Role of metastable atoms in argon-diluted silane Rf plasmas, 
19:17531 (R:CH) 

DISSOLUTION 
Studies on coal treatment technology in the initial process of liq- 
uefaction, 19:14364 (IA;JP;in Japanese) 

DISSOLVED MATERIALS 

See SOLUTES 
DISSOLVED OXYGEN 

See OXYGEN 
DISTILLATE FUEL 

See HEATING OILS 
DISTILLATE FUEL OIL 

See HEATING OILS 
DISTILLATES 

See also NAPHTHA 

Study of upgrading technology of coal derived distillates, 
19:14355 (IA;JP) 

DISTILLATION 

On-line chemical composition analyzer development: Phase 3, 

Final report, 19:15646 (R;US) 
DISTILLATION EQUIPMENT 
On-line chemical composition analyzer development: Phase 3, 
Final report, 19:15646 (R;US) 
DISTRIBUTION FUNCTIONS 
The normal integral, 19:17623 (R;US) 
DISTRICT COOLING 

1992 National census for district heating, cooling and cogenera- 

tion, 19:15631 (R;US) 
DISTRICT HEATING 

1992 National census for district heating, cooling and cogenera- 
tion, 19:15631 (R;US) 

District heating master plan for Paernu City, Estonia: Financial 
aspects, 19:15668 (R;DK) 

District heating master plan for Paernu City, Estonia: Institu- 
tional aspects, 19:15666 (R;DK) 

District heating master plan for Paernu City, Estonia: Market as- 
pects, 19:15669 (R;DK) 

District heating master plan for Paernu City, Estonia: Master 
plan report, 19:15667 (R;DK) 

District heating master plan for Paernu City, Estonia: Technical 
aspects, 19:15670 (R;DK) 

Rehabilitation of the district heating system in 1994/1995/1996 
in Paernu, Estonia, 19:15671 (R;DK) 





DIVERTORS 

An X-point ergodic divertor, 19:17572 (IA;XA) 

Divertor pumping and other reactor application issues for H- 
mode, 19:17439 (R;US) 

DNA 

Biologically important radiation damage in DNA: Annual progress 
report, May 1, 1993—January 31, 1994, 19:16815 (R;US) 

Combined effects of ionizing radiation and cycloheximide on 
gene expression, 19:16799 (R;US) 

DNA banking and DNA databanking: Legal, ethical, and public 
policy issues: Progress report, [April 1, 1993—March 31, 
1994], 19:15587 (R;US) 

Human genome: 1993 Program report, 19:16710 (R;US) 

Pacific Northwest Laboratory annual report for 1993 to the DOE 
Office of Energy Research: Part 1: Biomedical Sciences, 
19:16859 (R:US) 

DNA HYBRIDIZATION 

Requirements in screening cDNA libraries for new genes and 

solutions offered by SBH technology, 19:16708 (R;US) 
DNA POLYMERASES 

Characterization and modification of phage T7 DNA polymerase 
for use in DNA sequencing: Progress report, June 1, 1990— 
May 31, 1993, 19:16720 (R;US) 

Main research accomplishments during the past three-year pe- 
riod, [December 1, 1985—-November 30, 1988], 19:16718 
(R;US) 

DNA SEQUENCERS 

Computer assisted multiplex sequencing: Performance report, 

August 1, 1992—July 15, 1993, 19:16719 (R;US) 
DNA SEQUENCING 

Algorithmic significance, mutual information, and DNA se- 
quence comparisons, 19:16727 (R;US) 

DNA sequencing conference, 2, 19:16728 (R;US) 

Requirements in screening cDNA libraries for new genes and 
solutions offered by SBH technology, 19:16708 (R;US) 

[Genetic engineering with a gene encoding a soybean storage 
protein to identify DNA sequences to control its expression]: 
Annual report, 1993, 19:16715 (R;US) 

DOCUMENT RETRIEVAL 
See INFORMATION RETRIEVAL 
DOCUMENTATION 
Title list of documents made publicly available, December 1-31, 
1993, Volume 15, No. 12, 19:17618 (R;US) 

DOLPHINS 

See CETACEANS 
DOMESTIC WASTES 

See MUNICIPAL WASTES 
DORMITORIES 

See RESIDENTIAL BUILDINGS 
DOSE LIMITS 

Derivation of detection limits from dose limits for the purpose of 
environmental radioactivity monitoring, 19:15411 (IA;DE;In 
German) 

DOSE RATES 
Operational dose rate visualization techniques, 19:16870 (R;US) 
DOSIMETRY 
See also GAMMA DOSIMETRY 
MICRODOSIMETRY 
NEUTRON DOSIMETRY 
PERSONNEL DOSIMETRY 

Creation of MCNP input files with a visual editor, 19:16868 (R;US) 

Measurement protocols for performance testing of dosimetry 
services for external radiations, 19:16832 (1;GB) 

Point kernel option in MCNP at the Hanford Site, 19:16869 (R;US) 

DOUBLE BETA DECAY 

Microscopic description of 26-decay and double charge ex- 
change reaction with pions, 19:17316 (RA;PL) 

On possibility to search for 26-decay of '®° Gd with GSO scintil- 
lators, 19:17191 (R;UA;:In Russian) 

DOUBLE ENVELOPE BUILDINGS 

Low-energy constructions: Implementation of experience 
gained, 19:15622 (R;DK;In Danish) 

Technical support document for proposed 1994 revision of the 
MEC thermal envelope requirements, 19:15636 (R;US) 


DOUBLE SHELL HOUSES 

See DOUBLE ENVELOPE BUILDINGS 
DOUBLE WALL HOUSES 

See DOUBLE ENVELOPE BUILDINGS 
DOUBLET 3 DEVICES 

See DOUBLET-3 DEVICE 
DOUBLET-3 DEVICE 

An X-point ergodic divertor, 19:17572 (IA;XA) 

Dill-D in-vessel port cover and shutter assembly for the phase 
contrast interferometer, 19:17566 (R;US) 

Divertor pumping and other reactor application issues for H- 
mode, 19:17439 (R;US) 

DOWA PROCESS 

See DESULFURIZATION 
DPO 

See ORGANIC PHOSPHORUS COMPOUNDS 
DR-3 REACTOR 

License approval on the conversion of DR 3 to LEU, 19:15321 
(RA;US) 

DRIFT CHAMBERS 

DO central tracking chamber performance studies, 19:16385 
(R;US) 

The central drift chamber for the DO experiment: Design, con- 
struction and test, 19:16387 (R;US) 

DRILL HOLES 

See BOREHOLES 
DRILL SHIPS 

See OFFSHORE PLATFORMS 
DRILLING EQUIPMENT 

Evaluation of using cyclocranes to support drilling & production 
of oil & gas in wetland areas: Sixth quarterly technical 
progress report, incorporating milestone schedule/status, Oc- 
tober 1993—December 1993, 19:14473 (R;US) 

Status report on ESF-related prototype testing, 19:14691 (R;US) 

DRILLING PLATFORMS 
See OFFSHORE PLATFORMS 
DRINKING WATER 

Determination of heavy metals in humic substances by instru- 
mental photon activation analysis, 19:15923 (RA;CZ) 

Determination of iodine in drinking water, 19:16003 (RA;CZ) 

Drinking-water monitoring systems, 19:16392 (R;AT) 

DROPLETS 

Effect of electric fields on mass transfer to droplets: Final report, 
19:16142 (R;US) 

Synchronized droplet size measurements for coal-water-slurry 
(CWS) diesel sprays of an electronically-controlled fuel injec- 
tion system, 19:15676 (R;US) 

DRUG ABUSE 

The American College of nuclear physicians 18th annual meet- 
ing and scientific sessions DOE day: Substance abuse and 
nuclear medicine abstracts, 19:16749 (R;US) 

DRUGS 

See also RADIOPHARMACEUTICALS 

Two-dimensional finite element analysis of a polymer gel drug 
delivery system, 19:16769 (R;US) 

DRY SCRUBBERS 

Pilot-scaie Limestone Emission Control (LEC) process: A devel- 
opment project: Volume 1, Main report and appendices A, B, 
C, and D: Final report, 19:15088 (R;US) 

Pilot-scale limestone emission control (LEC) process: A devel- 
opment project: Final report, Volume 2, Appendix E, Part 1, 
19:15089 (R;US) 

Pilot-scale limestone emission control (LEC) process: A devel- 
opment project: Final report, Volume 3, Appendix E, Part 2, 
19:15090 (R;US) 

DRYING 

The use of solid-state NMR techniques for the analysis of water 
in coal and the effect of different coal drying techniques on the 
structure and reactivity of coal: Quarterly report, September 
1—November 30, 1993, 19:14325 (R;US) 

DTO 
See HEAVY WATER 
TRITIUM COMPOUNDS 
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DUAL-PURPOSE POWER PLANTS 


DUAL-PURPOSE POWER PLANTS 
Aalestrup wood-fired cogeneration plant: Pilot project, 19:14962 
(R;DK;in Danish) 
DUODENUM 
See SMALL INTESTINE 
DUSTS 
See also COSMIC DUST 
Measurement of the potential toxicity of aerosol emissions using 
biochemical model reactions, 19:16881 (IA;DE;in German) 
Recleaning of HEPA filters by reverse flow - evaluation of the 
underlying processes and the cleaning technique, 19:16560 
(R;DE;In German) 
DYE LASERS 
Dye jet velocity distribution measurements using photothermal 
deflection spectroscopy, 19:16444 (IA;IR) 
DYMAC SYSTEM 
See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 
DYNAMIC MATERIALS ACCOUNTABILITY SYSTEM 
See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 
DYNAMICS 
DYNASD: A nonlinear, explicit, three-dimensional finite element 
code for solid and structural mechanics, User manual: Revi- 
sion 1, 19:17707 (R;US) 
DYNAMICS (BEAM) 
See BEAM DYNAMICS 
DYSPROSIUM 166 
Nuclear medicine program progress report for quarter ending 
December 31, 1993, 19:16767 (R;US) 


E 


E CODES 

Proceedings of the third EGS4 users’ meeting in Japan, 

19:16847 (R;JP;In Japanese) 
EARTH ATMOSPHERE 

See also EARTH MAGNETOSPHERE 

A precise passive narrow-beam filter infrared radiometer and its 
use with LIDAR in the ARM program: Progress report, 1 June 
1992-31 May 1993, 19:16534 (R;US) 

A study of longwave radiation codes for climate studies: Valida- 
tion with ARM observations and tests in general circulation 
models: Technical report, 15 September 1990-25 April 1993, 
19:16531 (R;US) 

Atmospheric Sciences Program summaries of research in FY 
1993, 19:16523 (R;US) 

Site Scientific Mission Plan for the southern Great Plains CART 
site, July-December 1993, 19:16510 (R;US) 

[High spectra! resolution FTIR observations for the ARM pro- 
gram: Continued development, evaluation and analysis], 
19:16443 (R;US) 

EARTH MAGNETOSPHERE 

Ballooning-mirror instability and internally driven Pc 4-5 wave 
events, 19:16947 (R;US) 

Characteristics of multiple auroral inverted-V structures and the 
problem of magnetospheric plasma stratification, 19:16927 
(R;RU) 

Global structures of Alfven-ballooning modes in magnetospheric 
plasmas, 19:16946 (R;US) 

Laboratory and space experiments as a key to the plasma uni- 
verse, 19:16948 (R;SE) 

EARTH-COVERED BUILDINGS 

1993 triggered lighnting test program: Environments within 20 
meters of the lighting channel and small area temporary pro- 
tection concepts, 19:16474 (R;US) 

EARTHQUAKES 

Processed seismic motion records from earthquakes (1982— 
1993): Recorded at Scotty's Castle, California, 19:16903 
(R;US) 

EBIS 
See ELECTRON BEAM ION SOURCES 
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EBR-2 REACTOR 

Advances in criticality predictions for EBR-II, 19:15279 (R;US) 

Analysis of EBR-II neutron and photon physics by multidimen- 
sional transport-theory techniques, 19:15201 (R;US) 

Development of a graphical user interface allowing use of the 
SASSYS LMR systems analysis code as an EBR-II interactive 
simulator, 19:15200 (R;US) 

EBR-I| axial temperature distributions measured during in- 
vessel natural circulation experiments, 19:15280 (R;US) 

ECOLOGICAL COMMUNITIES 

See ECOSYSTEMS 

ECOLOGICAL SUCCESSION 
Some theoretical approaches to 
19:16703 (RA;US) 
ECONOMICS 
Nuclear economics: Issues and facts, 19:15226 (R;US) 
ECOSYSTEMS 
See also AQUATIC ECOSYSTEMS 
TERRESTRIAL ECOSYSTEMS 

Producer-decomposer matching in a simple model ecosystem: 
A network coevolutionary approach to ecosystem organiza- 
tion, 19:16705 (RA;US) 

Representing biological communities containing optimally forag- 
ing herbivores: Implications of adaptive behavior for 
community structure, 19:16702 (RA;US) 

ECR HEATING 

Theoretical and experimental investigations on powerful gy- 
rotrons operating in asymmetrical high order modes, 
19:17585 (R;DE;In German) 

EDDY CURRENT TESTING 

Inspection reliability of a Nortec-30 Eddyscan system, 19:16176 

(R;US) 
EDDY CURRENTS 

A shielded energy - storage choke for rapid cycling syn- 

chrotrons, 19:16350 (RA;CA) 
EDUCATION 

See also TRAINING 

Activity report. July 1992 - June 1993, 19:17617 (R;SE) 

Synergy Conference: Industry's role in the reform of mathemat- 
ics, science and technology education, 19:17600 (R;US) 

EDUCATIONAL FACILITIES 

Manchester University: report: nuclear physics, January 1992- 

December 1993, 19:17144 (1;GB) 
EDUCATIONAL TOOLS 
How to implement the Science Fair Self-Help Development Pro- 
gram in schools, 19:15566 (R;US) 

EFFLUENTS (CHEMICAL) 

See CHEMICAL EFFLUENTS 
EFFLUENTS (GASEOUS) 

See GASEOUS WASTES 
EFFLUENTS (LIQUID) 

See LIQUID WASTES 
EFFLUENTS (RADIOACTIVE) 

See RADIOACTIVE EFFLUENTS 
EFFLUENTS (THERMAL) 

See THERMAL EFFLUENTS 
EHF RADIATION 

See MICROWAVE RADIATION 
EINSTEIN FIELD EQUATIONS 

A database for extract solutions in general relativity, 19:16983 

(R;HU) 

EINSTEIN-DE SITTER MODEL 

See COSMOLOGICAL MODELS 
EINSTEINIUM ADDITIONS 

See ALLOYS 
ELASTIC PROPERTIES 

See ELASTICITY 
ELASTIC SCATTERING 

See also BHABHA SCATTERING 

RUTHERFORD SCATTERING 

Experimental study of the isotopic dependence in nuclear fusion 
and elastic scattering in the '©1® © + ®&-6 Cu systems, 
19:17443 (1;BR;in Portuguese) 


community assembly, 





Microscopic description of absorption near the Coulomb barrier, 

19:17196 (RA;FR) 
ELASTICITY 

Thermodynamic consistency of viscoplastic material models in- 
volving external variable rates in the evolution equations for 
the internal variables, 19:15700 (R;DE) 

ELECTRIC BATTERIES 
See also LEAD-ACID BATTERIES 
METAL-NONMETAL BATTERIES 

An assessment of research and development leadership in ad- 
vanced batteries for electric vehicles, 19:15682 (R;US) 

Survey of rechargeable battery technology, 19:15517 (R;US) 

Testing technology: A Sandia Technology Bulletin, 19:15569 
(R;US) 

Utility Battery Storage Systems Program plan: FY 1994—FY 
1998, 19:15516 (R;US) 

ELECTRIC CABLES 

AC breakdown strength of XLPE cable insulation: The effect of 
artificial inclusions and byproducts from the cross-linking pro- 
cess, 19:15508 (R;NO) 

ELECTRIC CONDENSERS 

See CAPACITORS 

ELECTRIC CONDUCTIVITY 

See also SUPERCONDUCTIVITY 

A low frequency AC-modulation experiment in CT-6B tokamak, 
19:17448 (IA;:XA) 

Analytic formulation for the ac electrical conductivity in two- tem- 
perature, strongly coupled, overdense plasma: FORTRAN 
subroutine, 19:17549 (R;US) 

Software and hardware securing of measurement of the volt- 
ampere ionization chamber characteristics with continuous 
voltage modification, 19:17662 (R;XJ;ln Russian) 

ELECTRIC CONTACTORS 
See SWITCHES 
ELECTRIC COOPERATIVES 
See ELECTRIC UTILITIES 
ELECTRIC CURRENTS 
See also BOOTSTRAP CURRENT 
EDDY CURRENTS 

A low frequency AC-modulation experiment in CT-6B tokamak, 
19:17448 (IA:XA) 

STOR-M tokamak program, 19:17569 (IA;XA) 

Stabilization method of A.C. arc plasma.: Basic investigation on 
adding pulse to current zero, 19:17416 (R;JP;In Japanese) 

The experiment and analysis of tailoring V_ and Ip with ZnO 
voltage-sensitive resistor on HT-6M, 19:17573 (IA;XA) 

ELECTRIC FIELDS 

Control of the edge electric field by limiter biasing and electron 

beam injection in HYBTOK-II tokamak, 19:17460 (IA;XA) 
ELECTRIC MEASURING INSTRUMENTS 

See also POTENTIOMETERS 

The double probe electric field experiment on Freja: description 
and first results, 19:16949 (R;SE) 

ELECTRIC MOTORS 

Efficiency consideration of DC link soft-switching inverters for 

motor drive applications, 19:16188 (R;US) 
ELECTRIC POWER 

See also SURPLUS POWER 

Advanced Turbine Systems program conceptual design and 
product development: Task 2: Information required for the 
National Environmental Policy Act, 19:15060 (R;US) 

An integrated assessment of electric power resource options in 
the US Virgin Islands, 19:15601 (R;US) 

Delivery of the Canadian Entitlement: Draft Environmental Im- 
pact Statement, 19:15597 (R;US) 

Investigation of different modifications of the modular high tem- 
perature reactor for cost reduction, 19:15236 (R;DE;In German) 

Ontario Hydro’s 25 year demand/supply plan: An industry per- 
spective, 19:15231 (IA;CA) 

PacifiCorp Capacity Sale: Draft environmental impact state- 
ment, 19:15544 (R;US) 

ELECTRIC POWER SUBSTATIONS 

See POWER SUBSTATIONS 
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ELECTRIC POWER SYSTEMS 

See POWER SYSTEMS 
ELECTRIC RESISTIVITY 

See ELECTRIC CONDUCTIVITY 
ELECTRIC SWITCHES 

See SWITCHES 
ELECTRIC UTILITIES 

1993 Pacific Northwest loads and resources study technical ap- 
pendix: Volume 2, Book 2, Capacity (Federal region X.), 
19:15594 (R;US) 

1993 Pacific Northwest loads and resources study: Technical 
Appendix: Volume 2, Book 1, Energy, 19:15593 (R;US) 

Modeling regional power transfers, 19:15507 (R;US) 

Solving linear programs under uncertainty, using decomposi- 
tion, importance sampling and parailel processors: Progress 
report, 19:17628 (R;US) 

Utility Battery Storage Systems Program plan: FY 1994—-FY 
1998, 19:15516 (R;US) 

ELECTRIC-POWERED VEHICLES 

See aiso HYBRID ELECTRIC-POWERED VEHICLES 

An assessment of research and development leadership in ad- 
vanced batteries for electric vehicles, 19:15682 (R;US) 

Overview of Sandia's Electric Vehicle Battery Program, 
19:15683 (R;US) 

ELECTRICAL CONDUCTIVITY 
See ELECTRIC CONDUCTIVITY 
ELECTRICAL EQUIPMENT 
See also ANTENNAS 
BATTERY CHARGERS 
CAPACITORS 
ELECTRIC MEASURING INSTRUMENTS 
ELECTROMAGNETS 
INVERTERS 
RELAYS 
SWITCHES 
Aging Management Guideline for commercial nuclear power 
plants: Motor control centers: Final report, 19:15503 (R;US) 
ELECTRICAL RESISTANCE 
See ELECTRIC CONDUCTIVITY 
ELECTRICAL RESISTIVITY 
See ELECTRIC CONDUCTIVITY 
ELECTROCHEMICAL CELLS 
See also ELECTRIC BATTERIES 
FUEL CELLS 

Electrochemical sensor/detector system and method, 19:16020 
(PA;US) 

Fuel cells: A handbook (Revision 3), 19:15614 (R;US) 

ELECTROCHEMISTRY 

[Monitoring interfacial dynamics by pulsed laser techniques]: [An- 

nual report, August 1, 1988—July 31, 1989], 19:16067 (R;US) 
ELECTRODES 

The corrosion mechanism of nickel in molten carbonate, 

19:15615 (R;NL) 
ELECTRODYNAMICS 

See also QUANTUM ELECTRODYNAMICS 

Comment on the paper “Magnetic monopoles , Galilean invari- 
ance and Maxwell's equations” by F.S Crawford, [Amer. J. 
Phys. 60 (1992) 109-114], 19:16912 (R;PL) 

ELECTROKINETICS 
See ELECTRODYNAMICS 
ELECTROMAGNETIC FIELDS 

Reference manual for the POISSON/SUPERFISH Group of 
Codes, 19:16316 (R;US) 

User's guide for the POISSON/SUPERFISH Group of Codes, 
19:16315 (R;US) 

ELECTROMAGNETIC RADIATION 

See also CHERENKOV RADIATION 

COHERENT RADIATION 
GAMMA RADIATION 
INFRARED RADIATION 
LASER RADIATION 
MICROWAVE RADIATION 
RADIOWAVE RADIATION 
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ELECTROMAGNETIC RADIATION 


THERMAL RADIATION 
X RADIATION 
A relativistic solitary wave in electron-positron ion plasma, 
19:17435 (R;US) 
ELECTROMAGNETIC SURVEYS 
High-resolution subsurface imaging and neural network recogni- 
tion, 19:16901 (R;US) 
ELECTROMAGNETIC TRANSITIONS 
See ENERGY-LEVEL TRANSITIONS 
ELECTROMAGNETIC WAVES 
See ELECTROMAGNETIC RADIATION 
ELECTROMAGNETS 
See also BEAM FOCUSING MAGNETS 
KICKER MAGNETS 
Methods of estimating iron losses and field errors in ac mag- 
nets, 19:16345 (RA;CA) 
Reference manual for the POISSON/SUPERFISH Group of 
Codes, 19:16316 (R;US) 
User's guide for the POISSON/SUPERFISH Group of Codes, 
19:16315 (R;US) 
ELECTRON ACCEPTOR 
See ELECTRONS 
ELECTRON ATTACHMENT 
Electron: Cluster interactions, 19:17400 (R;US) 
ELECTRON BEAM ION SOURCES 
A study of diagnostic x-ray lines in heliumlike neon using an 
electron beam ion trap, 19:17350 (R;US) 
EBIS, an option for medical synchrotrons, 19:16744 (R;US) 
ELECTRON BEAMS 
About the electrodynamics of the corrugated slowdown system 
filled with plasma, 19:17524 (R;UA;In Russian) 
Advances in radiation processing of polymeric materials, 
19:14922 (R:CA) 
An introduction to photo-injector design, 19:16314 (R;FR) 
An optimal target-filter system for electron beam generated x- 
ray spectra, 19:14927 (R:US) 
Pilot plant for electron beam SO2 and NO, removal from com- 
bustion flue gases, 19:14924 (R;PL) 
Transversal oscillations of strong current non-compensated nar- 
row electron beams in stellarators, 19:16256 (R;UA;In Russian) 
ELECTRON CHANNELING 
Absolute differential yield of parametric x-ray radiation, 
19:17393 (R:UA) 
ELECTRON COLLISIONS 
See also ELECTRON-ATOM COLLISIONS 
ELECTRON-MOLECULE COLLISIONS 
ELECTRON-POSITRON COLLISIONS 
Inelastic electron scattering on Ceo clusters, 19:17352 (R;US) 
ELECTRON CYCLOTRON MASERS 
See MICROWAVE AMPLIFIERS 
ELECTRON CYCLOTRON-RESONANCE HEATING 
See ECR HEATING 
ELECTRON DONOR 
See ELECTRONS 
ELECTRON GUNS 
An introduction to photo-injector design, 19:16314 (R;FR) 
ELECTRON REACTIONS 
Electron ionization and the Compton effect in double ionization 
of helium, 19:17363 (RA;US) 
ELECTRON TRANSFER 
Non-Markovian electron transfer reactions with frequency- 
dependent friction, 19:16029 (R;US) 
ELECTRON-ATOM COLLISIONS 
An optimal target-filter system for electron beam generated x- 
ray spectra, 19:14927 (R;US) 
ELECTRON-MOLECULE COLLISIONS 
Recent theoretical results on electron-polyatomic molecule colli- 
sions, 19:17356 (R;US) 
ELECTRON-NUCLEON INTERACTIONS 
See also ELECTRON-PROTON INTERACTIONS 


Intermediate energy semileptonic probes of the hadronic neutral 
current, 19:17051 (R;US) 


ELECTRON-POSITRON COLLISIONS 
Recent results in B-Physics at e+e~ colliders, 19:17091 (RA;JP) 
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ELECTRON-POSITRON INTERACTIONS 
Annihilation 
as(m?,) and a test for CP-violation in ete- +7*+7~ from OPAL, 
19:17030 (R;DE) 
A test of perturbative QCD via hadronic correlations in e*e~ an- 
nihilation at \/s = 58 GeV, 19:17086 (RA;JP) 
Model independent Z’ constraints at future e*e~ colliders, 
19:17043 (R;DE) 
Neutral current physics with the rlepton at LEP, 19:17045 (R;DE) 
QED and QCD corrections to leptoquark production at e*e~ col- 
liders, 19:17041 (R;DE) 
Asymmetry 
Measurement of cc-bar asymmetry in e*e~ annihilation at \/s = 
58 GeV, 19:17090 (RA;JP) 
Coupling Constants 
A determination of as in ete~ annihilation at \/s = 58 GeV, 
19:17087 (RA;JP) 
Measurements of as in ete~ annihilation, 19:17088 (RA;JP) 
Cross Sections 
Energy dependence of the yy cross section at TOPAZ, 
19:17081 (RA;JP) 
Limits on spinless bosons around 58 GeV by VENUS, 19:17080 
(RA;JP) 
Test of MLLA calculation in inclusive particle spectra, 19:17021 
(RA;JP) 
Energy Dependence 
Energy dependence of the +7 cross section at TOPAZ, 
19:17081 (RA;JP) 
Hadrons 
Test of MLLA calculation in inclusive particle spectra, 19:17021 
(RA;JP) 
Pionization 


PWA of the ete- — x*+2—2*t2~ reaction in the (1600) mass 


Tv 
range, 19:17096 (R;FR) 
Research Programs 
Physics at e*e~ linear colliders, 19:17038 (R;DE) 


Reviews 

Direct photons and jet properties at LEP and SLC, 19:17031 
(R;DE) 

Precision electroweak heavy flavor results from LEP and SLC, 
19:17109 (R;DE) 

Top quark physics at a next e*te~ linear collider: Experimental 
considerations, 19:17058 (R;DE) 

Tristan Storage Rings 
Limits on spiniess bosons around 58 GeV by VENUS, 19:17080 
(RA;JP) 
Z Neutral Bosons 
Basic features, 19:17099 (RA;FR) 
ELECTRON-PROTON INTERACTIONS 

Deep inelastic scattering at low-x - results from the H1 experi- 
ment, 19:17036 (R;DE) 

New results from the H1 experiment at HERA on photoproduc- 
tion, deep inelastic scattering and searches for new particles, 
19:17035 (R;DE) 

ELECTRONIC CIRCUITS 
See also DIGITAL CIRCUITS 
MICROELECTRONIC CIRCUITS 
POWER CONDITIONING CIRCUITS 
PRINTED CIRCUITS 
TIMING CIRCUITS 
Prototyping lead-free solders on hand-soldered, through-hole 
circuit boards, 19:16205 (R;US) 
ELECTRONIC DATA PROCESSING 
See DATA PROCESSING 
ELECTRONIC EQUIPMENT 
See also MICROWAVE EQUIPMENT 
MULTIPLEXERS 
OSCILLOGRAPHS 
POWER SUPPLIES 
RESONATORS 

Acid digestion demonstration (WeDID), 19:14753 (R;US) 

Automated cleaning of electronic components, 19:15658 (R;US) 

Digitally controlled distributed phase shifter, 19:16201 (PA;US) 





Residual gas analysis (RGA) and shear strength characteristics 
of a silver-filled epoxy and polyimide under long-term, high- 
temperature storage conditions: Final report, 19:16193 (R;US) 

ELECTRONICS (QUANTUM) 
See QUANTUM ELECTRONICS 
ELECTRONS 

A relativistic solitary wave in electron-positron ion plasma, 
19:17435 (R;US) 

Calculation of equipment dose and quality coefficients of 
electron-photon radiation, 19:16846 (IA;RU;In Russian) 

Electron acceleration by laser fields in a gas: Technical 
progress report, 19:16189 (R;US) 

Equilibrium of strong current electron beams in cyclic systems, 
19:16254 (R;UA;In Russian) 

Simulation of the scattering in a thorium foil of 0.15-2.3 MeV 
electrons and positrons, 19:17357 (R;SE) 

TRION program package for calculation of linear and fluctuation 
characteristics of ion and electron radiation effect on materi- 
als, 19:17334 (IA;RU;In Russian) 

ELECTROSTATIC WAVES 

See PLASMA WAVES 
ELECTROWEAK MIXING ANGLE 

See WEINBERG ANGLE 
ELECTROWEAK MODEL 

See WEINBERG-SALAM GAUGE MODEL 
ELEMENT 104 256 

Spontaneous fission properties of 25*-254No and 256-258|404] and 
the disappearance of the outer fission barrier, 19:17322 (R;US) 

ELEMENT 104 258 

Spontaneous fission properties of 25*-254No and 256-2584 04] and 

the disappearance of the outer fission barrier, 19:17322 (R;US) 
ELEMENT 106 ISOTOPES 

Observation of enhanced nuclear stability near the 162 neutron 

shell, 19:17194 (R;US) 
EMBRITTLEMENT 

Reactor pressure vessel structural integrity research in the US 
Nuclear Regulatory Commission HSST and HSS! Programs, 
19:15253 (R;US) 

EMBRYONIC CELLS 

Expression of cytoskeletal and matrix genes following exposure 
to ionizing radiation: Dose-rate effects and protein synthesis 
requirements, 19:16801 (R;US) 

EMERGENCIES 
See ACCIDENTS 
EMERGENCY PLANS 

Human reliability analysis for In-Tank Precipitation alignment 
and startup of emergency purge ventilation equipment: Revi- 
sion 1, 19:14893 (R;US) 

Integrated Baseline System (IBS): Version 1.03, System Man- 
agement Guide, 19:16491 (R:US) 

Nuclear emergency preparedness in Canada, 19:15298 (R;CA) 

EMERGENCY PROVISIONS 
See EMERGENCY PLANS 
EMISSION 
See also NEUTRON EMISSION 
SECONDARY EMISSION 
Tritium calculations, 19:14819 (R;US) 
EMPLOYEES 
See PERSONNEL 
ENAMELS 

Corrosion of porcelain enamel coated surfaces in hot water sys- 

tems, 19:15863 (R;SE;In Swedish) 
ENDONUCLEASES 

Main research accomplishments during the past three-year pe- 
riod, [December 1, 1985-November 30, 1988], 19:16718 
(R;US) 

ENDOSTEUM 
See BONE TISSUES 
ENERGY 
See also ACTIVATION ENERGY 
COULOMB ENERGY 
GEOTHERMAL ENERGY 
NUCLEAR ENERGY 


ENERGY STORAGE SYSTEMS 


POTENTIAL ENERGY 
SOLAR ENERGY 
Umweltbundesamt. Annual report 1992, 19:15550 (1;DE;In Ger- 
man) 
ENERGY ACCOUNTING 
Supplement to the annual energy outlook 1994, 19:15581 (R;US) 
ENERGY CONSERVATION 

Energy conservation stimulation programme for Slovakia: 
Phase 1: The manufacturing division: Sector studies, 
19:15521 (R;NL) 

Energy conservation stimulation programme for the Czech Re- 
public: Phase 1: The manufacturing division: Sector studies, 
19:15520 (R;NL) 

Energy consumption of personal computer workstations, 
19:15634 (R:US) 

Robins Air Force Base integrated resource assessment: Vol- 
ume 1: Executive summary, 19:15633 (R;US) 

ENERGY CONSUMPTION 

See also FUEL CONSUMPTION 

Energy consumption of personal computer workstations, 
19:15634 (R:US) 

Energy use and carbon emissions: Some international compar- 
isons, 19:15543 (R;US) 

Model documentation Coal Market Module of the National En- 
ergy Modeling System, 19:15582 (R;US) 

ENERGY COSTS 
See ENERGY ACCOUNTING 
ENERGY DEMAND 

Global energy outlook: A future for nuclear power, 19:15229 
(IA;CA) 

NEMS industrial module documentation report, 19:15519 (R;US) 

Supplement to the annual energy outlook 1994, 19:15581 (R;US) 

ENERGY EXPENSES 

Model documentation Coal Market Module of the National En- 

ergy Modeling System, 19:15582 (R;US) 
ENERGY FACILITIES 

Configuration management: Phase |i implementation guidance, 
19:16896 (R;US) 

NGV fleet fueling station business plan: A public, private and 
utility partnership to identify economical business options for 
implementation of CNG fueling infrastructure, 19:15687 (R;US) 

Solid waste sampling and distribution project: Final technical re- 
port, 19:14411 (R:US) 

The spectre of uncertainty in communicating technological risk, 
19:15531 (R:US) 

ENERGY POLICY 

Development of technologies for utilizing geothermal energy, 
19:15013 (RA:JP) 

Development of technology for solar energy utilization, 
19:15565 (RA;JP) 

Ontario Hydro’s planning for energy production and environ- 
ment protection, 19:15235 (IA;CA) 

Research and development project reports for FY1991, 
19:15564 (R:JP) 

Task force on integrated energy and environmental planning: 
The Netherlands - Poland: Volume 1: Institutional organiza- 
tion of the energy administration in the EC countries and 
Poland, 19:15588 (R;NL) 

The analytical foundations of conservation policy, 19:15662 
(R;US) 

ENERGY SOURCE DEVELOPMENT 

AICD — Advanced Industrial Concepts Division Biological and 
Chemical Technologies Research Program: 1993 Annual 
summary report, 19:14956 (R;US) 

Development of coal energy utilization technology, 19:14387 
(RA;JP) 

ENERGY STORAGE 

See also FLYWHEEL ENERGY STORAGE 

Development of fuel and energy storage technologies, 19:15510 
(RA;JP) 

ENERGY STORAGE SYSTEMS 

Utility Battery Storage Systems Program plan: FY 1994—FY 

1998, 19:15516 (R;US) 
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ENERGY SUBSTITUTION 


ENERGY SUBSTITUTION 
Research and development project reports for FY1991, 
19:15564 (R;JP) 
ENERGY TECHNOLOGY DATA EXCHANGE 
See ETDE 
ENERGY-LEVEL TRANSITIONS 
Energy dependence of transition rates in exciton model, 
19:17214 (R;UA;In Russian) 
ENGINEERING 
See also ENVIRONMENTAL ENGINEERING 
NUCLEAR ENGINEERING 
KfK-seminar series on supercomputing und visualization from 
May till September 1992: Seminar report, 19:17673 (R;DE;In 
German) 
ENHANCED RECOVERY 
See also MICROBIAL EOR 
THERMAL RECOVERY 
Contracts for field projects and supporting research on enhanced 
oil recovery, October-December 1992: Progress review No. 
73, quarter ending December 31, 1992, 19:14448 (R;US) 
Revitalizing a mature oil play: Strategies for finding and produc- 
ing unrecovered oil in Frio Fluvial-Deltaic reservoirs of South 


Texas: Technical progress report, October 1, 1993—December 
31, 1993, 19:14468 (R;US) 

West Hackberry Tertiary Project: Quarterly technical progress re- 
port, September 3, 1993—December 3, 1993, 19:14470 (R;US) 

[Research on shallow-shelf carbonate (Class 2) reservoirs]: 
Quarterly report, July-September 1992, 19:14453 (R;US) 

ENRICHED MATERIALS (ISOTOPES) 
See ISOTOPE ENRICHED MATERIALS 
ENRICHED URANIUM 
See also MODERATELY ENRICHED URANIUM 
SLIGHTLY ENRICHED URANIUM 

Criticality evaluation for the storage of converter plates in 
drums, 19:16098 (R;US) 

Sensitivity analysis of the Two Geometry Method: Uranium en- 
richment verification of gaseous UF ¢, 19:14540 (R;NL) 

ENRICHMENT (ISOTOPIC) 
See ISOTOPE SEPARATION 
ENRICHMENT PLANTS (CENTRIFUGE) 
See CENTRIFUGE ENRICHMENT PLANTS 
ENTHALPY 
Equation of state for hydrocarbon mixtures, 19:14509 (R;NO) 
ENTROPY 
Entropy production in the Au+Au reaction between 150 and 800 
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sion models - integration of new results into advanced 
models, 19:16554 (IA:DE;In German) 

The radioecological calculation model ECOSYS - basic princi- 
ples and applications, 19:15419 (IA:DE;In German) 

The significance of dynamic radioecological models in predicting 
accidental radiation exposure, as shown for the grass-cow- 
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human exposure to toxic-chemical emissions to air, 19:16589 
(R;US) 

Effect of contaminant diffusion into and out of low-permeability 
zones, 19:16662 (R;US) 
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tion, 19:15600 (R:SE;in Swedish) 

EUROPEAN ATOMIC ENERGY COMMUNITY 
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EXPLORATION 
See also GEOTHERMAL EXPLORATION 
Coal resource development, 19:14422 (RA;JP) 
EXPONENTIAL PILES 
See SUBCRITICAL ASSEMBLIES 
EXPOSURE (RADIATION DOSES) 
See RADIATION DOSES 
EXTRACTION 

See also SOLVENT EXTRACTION 

Research and development of coal cleaning system, 19:14301 
(IA;JP) 

EXTRACTION (BEAM) 

See BEAM EXTRACTION 
EXTRACTION (SOLVENT) 

See SOLVENT EXTRACTION 
EXTREMELY HIGH FREQUENCY RADIATION 

See MICROWAVE RADIATION 


F 


F CODES 


FED: Zoning for TRUMP Heat Transfer Code, 19:17643 (CM;US) 
F-1540 RESONANCES 

See MESONS 
FO-975 MESONS 


Fo(975), a9(980) as eye-witnesses of confinement, 19:17025 
(R;GB) 


FACE 


lllumination-invariant face recognition with a contrast sensitive 
silicon retina, 19:17705 (R;US) 


a I ee ag ed 
736 ERA Vol. 19, No. 6 





FACILITIES (ACCELERATOR) 
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ments, 19:15774 (RA;US) 
FERROCYANIDES 
Ferrocyanide Safety Program rationale for removing six tanks 
from the safety watch list, 19:14762 (R;US) 
FERROUS COMPOUNDS 
See IRON COMPOUNDS 
FERROX PROCESS 
See DESULFURIZATION 
FERTILIZERS 
Fractionation of phosphorus added as a vegetal residue (°* P) 
and a fertilizer (* P) between soil, plant and microbial bio- 
mass, 19:16782 (|;BR;in Portuguese) 
FETUSES 
Dose response relationship at low doses: The biology of mental 
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in fibrous, two-dimensional filters, 19:16950 (R;US) 

Apparatus and method for removing particulate deposits from 
high temperature filters, 19:15091 (PA;US) 

Fabrication of full scale fiber reinforced hot gas filters by chemi- 
cal vapor deposition, 19:15831 (RA;US) 

Flow through three-dimensional arrangements of cylinders with 
alternating streamwise planar tilt: Final report, ending 
September 1993, 19:16170 (R;US) 

Laboratory evaporation of Redox PR solution, 19:14551 (R;US) 

Long-term durability testing of ceramic cross-flow filter: Final re- 
port, September 29, 1987—December 31, 1992, 19:15072 
(R;US) 

PFBC HGCU Test Facility: Fourth quarterly technical progress 
report, [October-December 1993], 19:15074 (R;US) 

Recleaning of HEPA filters by reverse flow - evaluation of the 
underlying processes and the cleaning technique, 19:16560 
(R;DE;in German) 

FINANCIAL MANAGEMENT 
See PROGRAM MANAGEMENT 
FINGERPRINTING (OIL SPILLS) 
See OIL SPILLS 
PATTERN RECOGNITION 
FINGERS 

The wavelet/scalar quantization compression standard for digi- 

tal fingerprint images, 19:16115 (R;US) 
FINITE DIFFERENCE METHOD 

A++/P++ array classes for architecture independent finite differ- 

ence computations, 19:17683 (R;US) 
FINITE ELEMENT METHOD 

A new automatic contact formulation in DYNA3D, 19:17702 
(R;US) 

Mesh convergence differences based on failure mechanisms, 
19:16133 (R;US) 

FINLAND 

Climate change - wind in future, 19:15027 (RA;Fl) 

Estimation of local wind energy potential in Finland, 19:15032 
(RA;Fl) 

Evaluating the effects of icing on wind turbines, 19:15049 (RA;Fl) 

Grid point presentation of effective surface roughness length 
and mean wind speed, 19:15025 (RA;Fl) 

Icing test and rework of WECS for use on Lapland's fiells, 
19:15048 (RA;Fl) 

On the climate of the fells, 19:15051 (RA;Fl) 

Rime accretion on the fells, 19:15050 (RA;Fl) 


Parallel implementation, 





Some features of ground inversions in Finnish Lapland, 
19:15024 (RA;Fl) 

The forecast ability of wind on the fjelds in northern Finland, 
19:15026 (RA;Fl) 

Wind energy research in 
19:15037 (RA;Fl) 

FIREDAMP 
See METHANE 
FIRES 

Diversity of macromycetes in Bandelier national monument 
1991-1993, A survey, 19:14828 (R;US) 

initial measurements with an actively cooled calorimeter in a 

7 large pool fire, 19:16442 (R;US) 
FIREWOOD 
See WOOD FUELS 
FIRST WALL 

Analysis of three ex-vessel loss-of-coolant accidents in the first 

wall cooling system of NET/ITER, 19:17564 (R;NL) 
FISCHER-TROPSCH SYNTHESIS 

Coal liquefaction and gas conversion: Proceedings: Volume 2, 
19:14303 (R;US) 

Fischer Tropsch synthesis in supercritical fluids: Quarterly tech- 
nical progress report, October 1, 1993—December 31, 1993, 
19:14339 (R;US) 

Fischer-Tropsch synthesis in supercritical reaction media: 
Progress report, October 1, 1993-December 31, 1993, 
19:14338 (R;US) 

Fischer-Tropsch synthesis in supercritical reaction media: 
[Quarterly] progress report, July 1, 1993-—September 30, 
1993, 19:14337 (R:US) 

Technology development for iron Fischer-Tropsch catalysts: 
Quarterly technical progress report, period ending September 
30, 1993, 19:16047 (R;US) 

FISH CULTURE 
See FISHERIES 
FISH HATCHERIES 
See FISHERIES 
FISHERIES 

Annual coded wire tag program (Washington) missing produc- 
tion groups: Annual report, 1993, 19:16706 (R;US) 

Columbia River Coordinated Information System: FY 1993 an- 
nual report, October 1, 1992—September 31, 1993, 19:14990 
(R;US) 

Salmon River habitat enhancement annual report 1990, 
19:14984 (R;US) 

The Montana Rivers Information System Edit/Entry Program 
User's Manual, 19:14982 (R;US) 

The Montana Rivers Information System: Edit/entry program 
user's manual, 19:14981 (R;US) 

FISHES 
See also ANADROMOUS FISHES 
TROUT 
TUNA 

A survey of trace elements in fresh-water fish and rice along the 
Han-river by neutron activation analysis, 19:16009 (RA;CZ) 

Addendum to the Phase 2 Sampling and Analysis Plan for the 
Clinch River Remedial Investigation, 19:16689 (R;US) 

Hazardous materials in aquatic environments of the Mississippi 
River Basin: Quarterly project status report, October 1, 1993— 
December 31, 1993, 19:16687 (R;US) 

The radionuclide migration at the trophic chain 'bottom deposits 
- fish -man’, 19:16850 (R;UA;in Russian) 

FISSILE MATERIALS 

Criticality safety evaluation for K Area Disassembly Basin 
cleanup, 19:16140 (R;US) 

Sensitivity of calculations of 25*Cf-source-driven noise analysis 
measurements to cross-sections for aqueous fissile plutonium 
solutions, 19:16101 (R;US) 

FISSION 

See also PHOTOFISSION 

A stochastic approach to fission, 19:17248 (R;FR) 

Classical (Langevin) and quantum (Schroedinger) approaches 
to fission dynamics, 19:17234 (RA;FR) 


NEMO-research programme, 


FLOTATION 


Fission dynamics studied by neutron and GDR gamma emis- 
sion, 19:17219 (R;US) 

Langevin description of the competition of fission, light particle 
and -y-emission in fusion-fission reactions, 19:17200 (RA;FR) 

Low-energy fission of unstable heavy nuclei studied by use of 
secondary beams, 19:17268 (IA;DE) 

FISSION CHAMBERS 

Experimental comparison of calibration methods for measure- 
ment of reaction rate by using fission foils, 19:16409 (R;JP;in 
Japanese) 

Theoretical study on Position Sensitive Fission Counters de- 
signed with a transmission delay line structure, 19:16408 
(R;JP;In Japanese) 

FISSION ISOMERS 

Continuing investigations on electrochemical preparation of LEU 
targets for °°Mo production, 19:16074 (RA;US) 

Processing of low-burnup LEU silicide targets, 19:16073 (RA;US) 

Production cycle of fission molybdenum-99, 19:16072 (RA;US) 

FISSION PRODUCT RELEASE 

A computerized model for forecasting of probable radiation 
situation in case of emergencies in WWER-440 and WWER- 
1000, 19:15299 (IA;BG:;In Bulgarian) 

Comparison of dispersion characteristics as a result of radioac- 
tive release to the atmosphere, determined by the models of 
the computer codes CRAC2 and CRAC2MOD, 19:16548 
(IA;BG;In Bulgarian) 

International assessment of PCA codes, 19:15533 (R;US) 

On the multi annual distribution of the concentration of point 
source, 19:15303 (IA;BG;In Bulgarian) 

Requirements to be met by the stationary NPP monitoring sys- 
tems for measuring accidental emissions and immission, 
19:15433 (IA;DE;In German) 

The use of in-situ gamma spectrometry for contamination moni- 
toring in the environment, 19:15434 (IA;DE;in German) 

FISSION PRODUCTS 

Analysis of the Falcon thermal-gradient tube experiments, 
19:15247 (R;GB) 

Decontamination and dismantling of the Piver prototype vitrifica- 
tion facility at Marcoule, France, 19:16099 (R;FR) 

Fission product thermodynamic data: technical progress report 
1 January-30 June 1991, 19:16026 (R;GB) 

High temperature studies of simulant fission products. Pt. 5: 
Temperature-dependent interaction of tellurium vapour with 
zircaloy, 19:16028 (R;GB) 

FISSIONABLE MATERIALS 

See also FISSILE MATERIALS 

A preliminary design study for improving performance in tomo- 
graphic assays, 19:14692 (R;US) 

Material Identification Technology (MIT) concept technical feasi- 
bility study, 19:16025 (R;US) 

FISSIONABLE MATERIALS MANAGEMENT 

See NUCLEAR MATERIALS MANAGEMENT 
FISSURED FORMATIONS 

See FRACTURED RESERVOIRS 
FIXATION (CARBON DIOXIDE) 

See CARBON DIOXIDE FIXATION 
FLAME SPRAYING 

Analysis of a High Velocity Oxygen-Fuel (HVOF) thermal spray 
torch: Part 1, Numerical formulation, 19:16165 (R;US) 

Analysis of a High Velocity Oxygen-Fuel (HVOF) thermal spray 
torch: Part 2, Computational results, 19:16166 (R;US) 

FLASKS 

See CASKS 
FLAVORDYNAMICS 

See QUANTUM FLAVORDYNAMICS 
FLOODING FLUIDS 

See DISPLACEMENT FLUIDS 
FLORIDA 

How to develop a long term COz reduction pian: A project re- 
port, 19:16522 (R;US) 

FLOTATION 

A comparison study of column flotation technologies for clean- 
ing Illinois coal: Technical report, September 1—November 30, 
1993, 19:14292 (R;US) 
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FLOW (FLUID) 


FLOW (FLUID) 
See FLUID FLOW 


FLOW CYTOMETERS 
See CELL FLOW SYSTEMS 


FLOW MODELS 
GRIDMAKER: Grid Generator for Two, Three-dimensional Finite 
Element Subsurface Fiow Models, 19:17632 (CM;US) 


FLOW REGULATORS 
See also VALVES 
Development of slurry letdown valves, 19:14353 (IA;JP) 


FLOW SHEETS 
See FLOWSHEETS 


FLOWMETERS 

Calibration of a miniature permanent magnet flowmeter probe 
for velocity and temperature measurement in sodium, 
19:16457 (R;DE;in German) 

The bridge permeameter; An alternative method for single-phase, 
steady-state permeability measurements, 19:16463 (R;US) 
Trial fabrication and development of plant devices and materi- 

als.: Development of let-down valve and other parts, 
19:14378 (IA;JP;in Japanese) 
FLOWSHEETS 

Upgrading of brown coal liquefied oil and development of 

petroleum mixing technologies, 19:14377 (IA;JP;lIn Japanese) 
FLUE GAS 

Anion-exchange resin-based desulfurization process: Final re- 
port, 19:15078 (R;US) 

Combined SO,/NO, control via SOXAL™ process: An electrodi- 
alytic regenerative wet scrubbing process: Final technical 
report, 19:14414 (R;US) 

Corrosion performance of materials in coal-combustion environ- 
ments, 19:15774 (RA;US) 

Emissions of nitrogen oxides (NO, and N2O) in pressurized flu- 
idized bed combustion, 19:15092 (R;Fl) 

Fireside corrosion test of candidate superheater alloys, coatings 
and claddings, 19:15775 (RA;US) 

Fundamental study of ammonia-sulfur dioxide reactions to form 
solid particles: Final report, 19:15087 (R;US) 

High SO, removal efficiency testing: Technical progress report, 
October-December 1993, 19:15081 (R;US) 

LIFAC Sorbent Injection Desulfurization Demonstration Project: 
Quarterly report No. 12, July-September 1993, 19:14412 
(R;US) 

Low-rank coal research annual report, July 1, 1989-June 30, 
1990 including quarterly report, Apri+-June 1990, 19:14424 
(R;US) 

Low-rank coal research semiannual report, January 1992—June 
1992, 19:14305 (R;US) 

Passamaquoddy Innovative Clean Coal Technology Program: 
Public design report, 19:15077 (R;US) 

Pilot-scale Limestone Emission Control (LEC) process: A devel- 
opment project: Volume 1, Main report and appendices A, B, 
C, and D: Final report, 19:15088 (R;US) 

Pilot-scale limestone emission control (LEC) process: A devel- 
opment project: Final report, Volume 2, Appendix E, Part 1, 
19:15089 (R;US) 

Pilot-scale limestone emission control (LEC) process: A devel- 
opment project: Final report, Volume 3, Appendix E, Part 2, 
19:15090 (R;US) 

Plasma-assisted cleanup of flue gas: Technical report, Septem- 
ber 1, 1993—November 30, 1993, 19:15083 (R;US) 

FLUENCE (NEUTRON) 
See NEUTRON FLUENCE 


FLUID FLOW 
See also IDEAL FLOW 

INCOMPRESSIBLE FLOW 
LIQUID FLOW 
MULTIPHASE FLOW 
TRANSITION FLOW 
TRANSONIC FLOW 
TURBULENT FLOW 
TWO-PHASE FLOW 
VORTEX FLOW 
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An improved analytic solution for analysis of particle trajectories 
in fibrous, two-dimensional filters, 19:16950 (R;US) 

CONCHAS-SPRAY: Reactive Flows With Fuel 
19:17644 (CM;US) 

Flow through three-dimensional arrangements of cylinders with 
alternating streamwise planar tilt: Final report, ending 
September 1993, 19:16170 (R;US) 

Implementation and testing of the CFDS-FLOW3D code, 
19:17690 (R;:CH) 

Numerical simulations of flow in a three-dimensional cavity- 
channel geometry, 19:16164 (R;US) 

The systematic error of temperature noise correlation measure- 
ment method and self-calibration, 19:15239 (R;CN;In Chinese) 

FLUID INJECTION 
See also MISCIBLE-PHASE DISPLACEMENT 
WATERFLOODING 

Improved techniques for fluid diversion in oil recovery: Quarterly 
technical progress report, October 1, 1993-December 31, 
1993, 19:14458 (R;US) 

FLUID MECHANICS 
See also HYDRAULICS 
HYDRODYNAMICS 

Hamiltonian description of the ideal fluid, 19:17374 (R;US) 

Interface between computational fluid dynamics (CFD) and 
plant analysis computer codes, 19:15264 (R;US) 

Performance analysis of reciprocating regenerative magnetic 
heat pumping: Final report, 19:16163 (R;US) 

FLUIDIZED BED BOILERS 

Validity of heat transfer measurements in circulating fluidized 

bed mock-ups, 19:16180 (R;FR;in French) 
FLUIDIZED-BED COMBUSTION 

Emission of greenhouse gases from coal-fired plants. Formation 
and destruction of NoO and NO, during combustion in flu- 
idised bed, 19:14441 (R;SE) 

Emissions of nitrogen oxides (NO, and N2O) in pressurized flu- 
idized bed combustion, 19:15092 (R;Fl) 

Geochemistry of a reclaimed coal slurry impoundment: [Quar- 
terly] technical report, September 1, 1993—-November 30, 
1993, 19:15649 (R;US) 

Influence of emission of nitrogen oxides from fluidized bed com- 
bustion, depending on the sulfur content of the fuel, 19:16585 
(R:SE;In Swedish) 

Pulsed atmospheric fluidized bed combustion: Quarterly techni- 
cal progress report, October-December 1993, 19:14427 
(R;US) 

Sulfur removal in advanced two-staged pressurized fluidized- 
bed combustion: [Quarterly] report, September 1—-November 
1993, 19:14435 (R;US) 

FLUIDIZED-BED COMBUSTORS 

Long-term durability testing of ceramic cross-flow filter: Final re- 
port, September 29, 1987—December 31, 1992, 19:15072 
(R;US) 

Midwest Power PCFB demonstration project, 
Pyroflow® PCFB technology, 19:14428 (R;US) 
Plant response to FBC waste-coal slurry solid mixtures: [Quar- 
terly] technical report, September 1—November 30, 1993, 

19:14415 (R;US) 

Pulsed atmospheric fluidized bed combustion: Quarterly techni- 
cal progress report, October-December 1993, 19:14427 
(R;US) 

Scaling of pressurized fluidized beds: Quarterly report, October 
1993—January 1994, 19:14429 (R;US) 

FLUIDS 
See also CUTTING FLUIDS 
DISPLACEMENT FLUIDS 
FRACTURING FLUIDS 
GASES 
LIQUIDS 

Solitary waves and homociinic orbits, 19:17434 (R;US) 

Supercritical thermodynamics of sulfur and nitrogen species: 
Quarterly progress report, October 1, 1993—December 31, 
1993, 19:14322 (R;US) 

FLUOR SOLVENT PROCESS 

See DESULFURIZATION 
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FLUORINATED ALIPHATIC HYDROCARBONS 

Development of atmospheric characteristics of chlorine-free al- 
ternative fluorocarbons: Report on R-134a and E-143a, 
19:16573 (R;US) 

Thermophysical properties of HFC-143a and HFC-152a: Quar- 
terly report, October 1, 1993—December 31, 1993, 19:16037 
(R;US) 

FLUORINE 

Interaction of slow electrons with high-pressure gases 
(‘Quasi-liquids’); synthesis of our knowledge on siow electron- 
molecule interactions: Final progress report, March 15, 
1986—August 14, 1987, 19:16044 (R;US) 

Kinetics of CIF; generation from CIF and Fz, 19:16056 (R;US) 

PIGE studies on fluorine in Polish clays and kaolins (technologi- 
cal and environmental approach), 19:15956 (RA;CZ) 

The radioanalytical laboratory at Pelindaba: Applications for en- 
vironmental and health monitoring, 19:15957 (RA;CZ) 

FLUORINE 18 

Radiopharmaceuticals for diagnosis: [Final] report, 1 January 

1991-31 December 1993, 19:16751 (R;US) 
FLUORINE 19 TARGET 
The astrophysical relevant reaction '9F(p, a)'®O at sub- 
Coulomb energies, 19:17215 (RA;PL) 
FLUORINE CHLORIDES 
See CHLORINE FLUORIDES 
FLUORINE FLUORIDES 
See FLUORINE 
FLUTE INSTABILITY 

Linear stability of resistive MHD modes: axisymmetric toroidal 
computation of the outer region matching data, 19:17528 
(R;CH) 

FLUX (METALLURGY) 
See METALLURGICAL FLUX 
FLUX (NEUTRON) 
See NEUTRON FLUX 
FLUX (RADIATION) 
See RADIATION FLUX 
FLY ASH 

Air quality assessment and control, Task 2.0: Semi-annual re- 
port, March 1—June 30, 1993, 19:14420 (R;US) 

Analysis of membrane filters and thick fly ash samples by PIXE, 
19:15963 (RA;CZ) 

Basic studies on coal kinds and gasification characteristics, 
19:14368 (IA;JP;In Japanese) 

Method for predicting the effects of sea area land reclamation of 
coal ash on the surrounding environment.: Verification of 
leaching and migration of trace elements by lysimeter experi- 
ment, 19:15068 (R;JP;In Japanese) 

FLYWHEEL ENERGY STORAGE 

Flywheel energy storage using superconducting magnetic bear- 

ings, 19:15511 (R;US) 
FLYWHEELS 

The electromechanical battery: The new kid on the block, 

19:15512 (R;US) 
FOAMS 

See also PLASTIC FOAMS 

Enhanced thermal capacity aerogels summary report for FY 
1993, 19:15865 (R;US) 

FOG 

Input of trace substances to coniferous forests by fog interception 

at high elevations of Black Forest, 19:16562 (R;DE;in German) 
FOOD 

See also MILK 

Annual report 1992 of the German Federal Food Research Insti- 
tute, BFE, 19:16785 (1;DE;In German) 

Development of ionization in France from the viewpoint of indus- 
trialists, 19:16784 (IA;MA;In French) 

Food security in the context of global environmental change, 
19:16576 (R;US) 

Natural radionuclides in environmental media: a review of natural 
levels of radioactivity and background radiation levels and an 
assessment of factors affecting these levels, 19:16536 (R;GB) 

Programmes of the IAEA utilizing nuclear analytical techniques 
in the life sciences, 19:15993 (RA;CZ) 


FOSSIL-FUEL POWER PLANTS 
Air Pollution Abatement 


Toxic heavy metals and other trace elements in foodstuffs from 
different countries: results from an IAEA co-ordinated re- 
search programme, 19:15988 (RA;CZ) 

Trace element contents in food determined by neutron activa- 
tion analysis, 19:15992 (RA;CZ) 

FOOD CHAINS 

Representing biological communities containing optimally forag- 
ing herbivores: Implications of adaptive behavior for 
community structure, 19:16702 (RA;US) 

FOOD INDUSTRY 
Improved electroacoustic dewatering (EAD) belt press for food 
products: Phase 3, Technical progress report, 19:15647 (R;US) 
FOOD IRRADIATION 
See FOOD PROCESSING 
FOOD PROCESSING 
Improved electroacoustic dewatering (EAD) belt press for food 
products: Phase 3, Technical progress report, 19:15647 (R;US) 
FOODSTUFFS 
See FOOD 
FORAGE 

Representing biological communities containing optimally forag- 
ing herbivores: Implications of adaptive behavior for 
community structure, 19:16702 (RA;US) 

FORCED CONVECTION 

Experimental investigation of turbulent mixed convection in the 

wake of a heated sphere, 19:16156 (R;DE;in German) 
FORESTRY 

Ash recycling systems: Techniques and possibilities, 19:14973 
(R;SE;In Swedish) 

Emission and uptake of greenhouse gases in Swedish forestry: 
An estimation of the greenhouse effect contribution from the 
forest industry, 19:16557 (R;SE;In Swedish) 

Perspectives on ashes: A pilot study of attitudes to ash recy- 
cling in forestry, 19:14974 (R;SE;in Swedish) 

FORESTS 

Chernobyl experience of the environmental radiomonitoring in 
the forest, 19:16635 (RA;CZ) 

Effects of long-term elevated atmospheric CO, concentrations 
on Pinus ponderosa, 19:16594 (R;US) 

Forest litter accumulation of caesium and radio-caesium in se- 
lected regions of Poland, 19:16639 (RA;CZ) 

Radioactive contamination of forests in Poland, 19:16638 
(RA;CZ) 

Research in Support of Forest Management: 
1986-1991, 19:14946 (R;US) 

FORSCHUNGSREAKTOR GEESTHACHT-1 

See FRG-1 REACTOR 


FORSCHUNGSREAKTOR GEESTHACHT-2 
See FRG-2 REACTOR 
FOSSIL FUEL RESERVES 
See FOSSIL FUELS 
RESERVES 


FOSSIL FUELS 
See also COAL 
NATURAL GAS 
OIL SANDS 
OIL SHALES 
PETROLEUM 

A cost-effective setting of the greenhouse thermostat: A study 
of alternative policy proposals, 19:15532 (R;US) 

National US public policy on global warming derived from opti- 
mization of energy use and environmental impact studies, 
19:15523 (R;US) 

The General Electric Coal-Fueled Diesel Engine Program 
(1982-1993): A technical review, 19:15679 (R;US) 

FOSSIL-FUEL POWER PLANTS 
Air Pollution Abatement 

Electric Utility Phase | Acid Rain Compliance Strategies for the 
Clean Air Act Amendments of 1990, 19:15069 (R;US) 

Engineering development of advanced coal-fired low-emission 
boiler system: Technical progress report No. 3, Aprit-June 
1993, 19:15062 (R;US) 


Final report, 
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FOSSIL-FUEL POWER PLANTS 
Air Pollution Controi 


Air Pollution Control 

LIFAC Sorbent Injection Desulfurization Demonstration Project: 
Quarterly report No. 11, April-June 1993, 19:15079 (R;US) 

Novel technologies for SO,/NO, removal from flue gas: Techni- 
cal report, September 1—November 30, 1993, 19:15082 (R;US) 

Production and use of activated char for combined SO,/NO, re- 
moval: Technical report, September 1—-November 30, 1993, 
19:15084 (R:US) 

Role of char during reburning of nitrogen oxides: First quarterly 
report, October 1, 1993—December 31, 1993, 19:15086 (R;US) 

Superior catalysts for selective catalytic reduction of nitric 
oxides: Quarterly technical progress report, October 1, 1993— 
December 31, 1993, 19:15085 (R;US) 

Tests of stability on waste produced in pilot plant testing using 
ferrous-EDTA and magnesium-enhanced lime for combined 
SO,/NO, removal, 19:15066 (R;US) 

Coal Gasification 

Development of entrained flow coal gasification power genera- 
tion plant, 19:14358 (IA;JP) 

Development of entrained-bed and coal gasification power gen- 
eratin plant.: Investigation on the selection of coal kind, 
19:14386 (IA;JP;In Japanese) 

Development of entrained-bed coal gasification plant, 19:14384 
(IA;JP;In Japanese) 

Development of entrained-bed coal gasification power genera- 
tion plant.: Development of optimum coal purification 
technology, 19:14385 (IA;JP;In Japanese) 

Combined Soxnox Processes 

Production and use of activated char for combined SO./NO, re- 
moval: Technical report, September 1—November 30, 1993, 
19:15084 (R:US) 

Tests of stability on waste produced in pilot plant testing using 
ferrous-EDTA and magnesium-enhanced lime for combined 
SO2/NO, removal, 19:15066 (R;US) 

Combined-Cycle Power Plants 

Development of entrained-bed coal gasification plant, 19:14384 

(IA;JP;in Japanese) 
Condensers 

On-line mechanical tube cleaning for steam electric power 

plants: Final report, 19:15054 (R;US) 
Corrosion 

Chiorine in coal and its relationship with boiler corrosion: Techni- 

cal report, September 1—November 30, 1993, 19:14401 (R;US) 
Design 

Engineering development of advanced coal-fired low-emission 
boiler system: Technical progress report No. 3, April-June 
1998, 19:15062 (R:US) 

Entrainment 

Development of entrained-bed and coal gasification power gen- 
eratin plant.: Investigation on the selection of coal kind, 
19:14386 (IA;JP;In Japanese) 

Development of entrained-bed coal gasification plant, 19:14384 
(IA;JP;In Japanese) 

Development of entrained-bed coal gasification power genera- 
tion plant.: Development of optimum coal purification 
technology, 19:14385 (IA;JP;in Japanese) 

Environmental Effects 

Hermiston Generating Project: Draft environmental impact 

statement, 19:15595 (R;US) 
Flue Gas 

Combined SO,/NO, control via SOXAL™ process: An electrodi- 
alytic regenerative wet scrubbing process: Final technical 
report, 19:14414 (R;US) 

Pilot-scale Limestone Emission Control (LEC) process: A devel- 
opment project: Volume 1, Main report and appendices A, B, 
C, and D: Final report, 19:15088 (R;US) 

Pilot-scale limestone emission control (LEC) process: A devel- 
opment project: Final report, Volume 3, Appendix E, Part 2, 
19:15090 (R;US) 

Pilot-scale limestone emission control (LEC) process: A devel- 
opment project: Final report, Volume 2, Appendix E, Part 1, 
19:15089 (R;US) 

Plasma-assisted cleanup of flue gas: Technical report, Septem- 
ber 1, 1993—November 30, 1993, 19:15083 (R;US) 
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Gas Turbines 

Development of entrained flow coal gasification power genera- 

tion plant, 19:14358 (IA;JP) 
Load Management 

Development of entrained flow coal gasification power genera- 

tion plant, 19:14358 (IA;JP) 
Methanol Fuels 

Development of alcohol and biomass technologies, 19:14955 

(RA;JP) 
Pilot Plants 

Development of entrained flow coal gasification power genera- 
tion plant, 19:14358 (IA;JP) 

Development of entrained-bed coal gasification plant, 19:14384 
(IA;JP;In Japanese) 

Pollution Control Equipment 

High SOz removal efficiency testing: Technical progress report, 

October-December 1993, 19:15081 (R;US) 
Power Generation 

Development of a Coal Quality Expert: Final technical progress 

report No. 14, [July-September 1993], 19:14396 (R;US) 
Refuse Derived Fuels 

Development of alcohol and biomass technologies, 19:14955 

(RA;JP) 
Retrofitting 

High SOz removal efficiency testing: Technical progress report, 
October—December 1993, 19:15081 (R;US) 

LIFAC Sorbent Injection Desulfurization Demonstration Project: 
Quarterly report No. 12, July-September 1993, 19:14412 
(R;US) 

Scrubbers 

Coolside waste management research: Annual technical 
progress report, October 1992-September 1993, 19:15075 
(R;US) 

Test Facilities 

Power Systems Development Facility: Environmental Assess- 

ment, 19:14304 (R;US) 


FOURIER TRANSFORM SPECTROMETERS 
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search reactors, 19:15320 (RA;US) 
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semblies in air, 19:15106 (R;US) 

Heater element design for electrically powered heater assem- 
blies, 19:15278 (PA:US) 
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19:14558 (R;US) 
FUEL PENCILS 
See FUEL PINS 
FUEL PINS 

SATURN-FS 1: A computer code for thermo-mechanical fuel 
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19:15130 (IA;BG;In Bulgarian) 

Report on HFR power cycling experiment MEDINA/POCY 02, 
19:15103 (R:DE) 

SATURN-FS 1: A computer code for thermo-mechanical fuel 
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turbine topping cycle for a high efficiency power plant: Final 
report, 19:15063 (R;US) 
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surement of solar neutrinos - physicochemical data and 
properties of GaClg-solution and structural materials, 
19:16057 (R;DE;In German) 
GAMMA DETECTION 
EUROGAM phase II (European Gamma-Ray Microscope.), 
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Half-lives and photon emission probabilities of frequently ap- 
plied radionuclides, 19:17327 (R;DE;in German) 
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Danish) 

Low-NO, hydrogen burner, 19:14944 (R;NL) 
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See also COAL-FIRED GAS TURBINES 

A literature survey on gas turbines materials - recent advances, 
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GCR TYPE REACTORS 
Preliminary safety evaluation of the Gas Turbine-Modular He- 
lium Reactor (GT-MHR), 19:15403 (R;US) 
GEESTHACHT-1 RESEARCH REACTOR 
See FRG-1 REACTOR 
GEESTHACHT-2 RESEARCH REACTOR 
See FRG-2 REACTOR 





GENE LOCI 
See GENES 
GENE MUTATIONS 
Alu repeats as markers for forensic DNA analyses, 19:16742 
(R;US) 
GENE OPERONS 
Signal transduction pathways that regulate CAB gene expres- 
sion: Progress report, 19:16714 (R;US) 
GENE PROMOTORS 
See GENE REPRESSORS 
GENE REPRESSORS 
[Genetic engineering with a gene encoding a soybean storage 
protein to identify DNA sequences to control its expression]: 
Annual report, 1993, 19:16715 (R;US) 
GENERAL ACCOUNTING OFFICE 
See US GAO 
GENERAL CIRCULATION MODELS 
Detection of greenhouse-gas-induced climatic change: Progress 
report, 1 December 1992-30 June 1993, 19:16525 (R;US) 
Sensitivity of cloud forcing to the cloud cover parameterization 
in a GCM, 19:16563 (R;US) 
Statistical intercomparison of global climate models: A common 
principal component approach, 19:16596 (R;US) 
GENERATORS (RADIOISOTOPE) 
See RADIOISOTOPE GENERATORS 
GENERATORS (STEAM) 
See STEAM GENERATORS 
GENES 
Adaptation of a commercial robot for genome library replication, 
19:16739 (R;US) 
GENETIC MAPPING 
An overview of the human genome project, 19:16741 (R;US) 
The human genome project: Information management, access, 
and regulation: Technical progress report, 1 Apri+-31 August 
1998, 19:15525 (R;US) 
[Maximizing the return from genome research], 19:16738 (R;US) 
[Multiplexing mapping of human cDNAs]: Final report, Septem- 
ber 1, 1991—February 28, 1994, 19:16736 (R;US) 
GENITALS (FEMALE) 
See FEMALE GENITALS 
GEOCHEMISTRY 
See also BIOGEOCHEMISTRY 
National Geoscience Data Repository System: Final report, 
19:16898 (R;US) 
GEOLOGIC FRACTURES 
Bedrock Model of the Syyry area: Summary report, 19:16675 
(R;Fl) 
Bedrock model of the Kivetty area: Summary report, 19:16674 
(R;Fl) 
Bedrock model of the Olkiluoto area: 
19:16673 (R;Fl) 
Mechanical properties of fracture zones, 19:16660 (R;SE) 
The fracture zone project - final report, 19:16661 (R;SE) 
GEOLOGIC STRUCTURES 
See also GEOLOGIC FRACTURES 
SEDIMENTARY BASINS 
Geologic map of the Richland 1:100,000 quadrangle, Washing- 
ton, 19:16667 (R;US) 
Technical changes that would contribute to success in the civil- 
ian radioactive waste management program, 19:14741 (R;US) 
GEOLOGIC SURVEYS 
Coal resource development, 19:14422 (RA;JP) 
GEOLOGICAL SURVEYS 
See GEOLOGIC SURVEYS 
GEOLOGY 
See also GEOMORPHOLOGY 
CNGBOCHS: An integrated Ingres-Iinterleaf system for process- 
ing change requests associated with GEMBOCHS, EQ3/6, 
and other research groups, 19:17725 (R;US) 
National Geoscience Data Repository System: Final report, 
19:16898 (R;US) 
OPTIONS for systemic change in mathematics, science, and 


technology education: Scientisvteacher partnerships, 
19:17601 (R;US) 


Summary report, 


GERMS (MICROORGANISMS) 


GEOMORPHOLOGY 
Study of complex structure subsoils by integrated seismic inter- 
pretation, 19:14446 (R;FR;in French) 
GEOPHYSICAL SURVEYS 
See also SEISMIC SURVEYS 
Geophysical survey work plan for White Wing Scrap Yard 
(Waste Area Grouping 11) at Oak Ridge National Laboratory, 
Oak Ridge, Tennessee, 19:14703 (R;US) 
High-resolution subsurface imaging and neural network recogni- 
tion, 19:16901 (R;US) 
GEOPHYSICS 
National Geoscience Data Repository System: Final report, 
19:16898 (R;US) 
GEOPRESSURED SYSTEMS 
[Dynamic enhanced recovery technologies]: Quarterly technical 
report, August 1992—October 1993, 19:16897 (R;US) 
GEOTHERMAL ENERGY 
An assessment of leadership in geothermal energy technology 
research and development, 19:15018 (R;US) 
Development of technologies for utilizing geothermal energy, 
19:15013 (RA;JP) 
Geothermal Progress Monitor: Report No. 15, 19:15012 (R;US) 
GEOTHERMAL EXPLORATION 
Application of scientific core drilling to geothermal exploration: 
Platanares, Honduras and Tecuamburro Volcano, Guatemala, 
Central America, 19:15015 (R;US) 
Development of geothermal logging systems in the United 
States, 19:15017 (R;US) 
GEOTHERMAL PROCESS HEAT 
Puna Geothermal Research Facility technology transfer pro- 
gram: Final report, August 23, 1985—August 23, 1989, 


19:15019 (R;US) 
GEOTHERMAL RESOURCES 
Development of geothermal resources, 19:15014 (RA;JP) 
Development of technologies for utilizing geothermal energy, 


19:15013 (RA;JP) 
Research and development project reports for FY1991, 
19:15564 (R:JP) 
GEOTHERMAL WELLS 
Puna Geothermal Research Facility technology transfer pro- 
gram: Final report, August 23, 1985—August 23, 1989, 
19:15019 (R;US) 
GERMAN DEMOCRATIC REPUBLIC 
See FEDERAL REPUBLIC OF GERMANY 
GERMAN FEDERAL REPUBLIC 
See FEDERAL REPUBLIC OF GERMANY 
GERMANIUM 
Effect of pressure on arsenic diffusion in germanium, 19:15720 
(R;US) 
Image simulations of Ge twin boundaries, 19:15717 (R;US) 
Intra-cascade surface recombination of point defects during ion 
bombardment of Ge (001), 19:15778 (R;US) 
Large scale atomistic first principles study of adsorption and sur- 
face diffusion, 19:15844 (R;US) 
GERMANIUM 68 
Application of Sephadex to 
19:16088 (R;US) 
GERMANIUM 71 
The GaCly-detector of the GALLEX-experiment for the mea- 
surement of solar neutrinos - physicochemical data and 
properties of GaCl3-solution and structural materials, 
19:16057 (R;DE;In German) 
GERMANIUM ALLOYS 
Phase relationships and stability of the u- and ¢-phases in the 
Ag-Al-X (X=Zn, Ga, Ge) systems, 19:15787 (R;US) 
GERMANY 
See FEDERAL REPUBLIC OF GERMANY 
GERMANY (DEMOCRATIC REPUBLIC) 
See FEDERAL REPUBLIC OF GERMANY 
GERMANY (FEDERAL REPUBLIC) 
See FEDERAL REPUBLIC OF GERMANY 
GERMS (MICROORGANISMS) 
See MICROORGANISMS 
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GIANT CELLS 


GIANT CELLS 
See TUMOR CELLS 
GIANT RESONANCE 

Continuum response of the Borromean nuclei °He and "Li, 
19:17163 (IA;DE) 

Width and strength of the hot Giant Dipole Resonance: The role 
of the life time of the compound nucleus and the transition 
from order to chaos, 19:17155 (R;FR) 

GLASS 

See also BOROSILICATE GLASS 

A technique for production glass macro-shells for ICF targets: 
Final report, 1 November 1986-31 October 1987, 19:17589 
(R;US) 

Database for waste glass composition and properties, 19:14717 
(R;US) 

Laboratory testing of waste glass aqueous corrosion; effects of 
experimental parameters, 19:14607 (R;US) 

Radionuclide decay effects on waste glass corrosion and weath- 
ering, 19:14608 (R;US) 

GLASS MELTERS 
See CERAMIC MELTERS 
GLASS SCINTILLATORS 

Scintillating glass fiber neutron sensors: 1, Production and opti- 

cal characterization, 19:16427 (R;US) 
GLOBAL ASPECTS 

Trends in working on The Fremework Convention on Climate 
Change in industrialized countries in Europe and America.: 
Each country’s attitude for the treaty coming into effect soon, 
19:15547 (R;JP;in Japanese) 

GLOBAL CLIMATE CHANGE 

See CLIMATIC CHANGE 
GLOBAL RISK 

See GLOBAL ASPECTS 
GLOBAL WARMING 

See GREENHOUSE EFFECT 
GLUON MODEL 

Gluon plasma frequency - the next-to-leading order term, 
19:16991 (R;DE) 

GLUONS 

Determining the gluon distributions in the proton and photon 
from two-jet production at HERA, 19:17133 (R;GB) 

Gluon distribution as function of F, and Fz at small x, 19:17016 
(R;XJ) 

GLYCOSYL TRANSFERASES 
Enzymology and molecular biology of cell wall biosynthesis: 
Progress report, 19:16716 (R;US) 
GOBAR GAS 
See METHANE 
GOLD 

Determination of gold and platinum group elements in rocks by 
neutron activation analysis, 19:15894 (1;BR;in Portuguese) 

Imaging of surface structure with energy-dependent photoelec- 
tron diffraction, 19:15790 (R;US) 

GOLD 197 REACTIONS 

Dilepton production in heavy-ion reactions, 19:17292 (IA;DE) 

Dilepton radiation from pre-equilibrium parton matter, 19:17272 
(IA;DE) 

Dynamic of pions and kaons in relativistic heavy ion collisions, 
19:17265 (1A;DE) 

Effects of flow on the velocity correlations of fragments in nu- 
clear disassembly reactions, 19:17284 (IA;DE) 

Effects of pion- and delta-selfenergies in nuclear-nucleus reac- 
tions, 19:17285 (IA;DE) 

Kaon production and propagation in heavy ion collisions at sub- 
threshold energies, 19:17264 (IA;DE) 

Mesons from compressed hadronic matter, 19:17260 (IA;DE) 

Multi-heavy baryons in ultrarelativistic heavy ion collisions, 
19:17282 (IA;DE) 

Neutral pion production in heavy ion collisions at SIS-energies, 
19:17261 (IA;DE) 

Properties of rho and eta mesons in nuclear matter, 19:17158 
(R;DE) 

Simulation of heavy-ion collisions within relativistic mean-field 
two-fluid model, 19:17266 (IA;DE) 
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Study of pheripheral nuclear collisions at SIS energies, 
19:17267 (IA;DE) 
The My-scaling in dilepton spectrum as a signature for quark- 
gluon plasma, 19:17273 (IA;DE) 
The three-dimensional (2+1)-fluid model for relativistic nuclear 
collisions, 19:17280 (1A;DE) 
Transition to resonance matter observed in relativistic heavy ion 
reactions, 19:17262 (IA;DE) 
GOLD 197 TARGET 
Argon 36 Reactions 
Equilibration and multifragmentation in heavy ion reactions, 
19:17324 (R;US) 
Beryllium 11 Target 
Dissociation reactions of the ''Be one-neutron halo and the Li 
two-neutron halo, 19:17269 (IA;DE) 
Gold 197 Reactions 
Dilepton production in heavy-ion reactions, 19:17292 (IA;DE) 
Dilepton radiation from pre-equilibrium parton matter, 19:17272 
(IA;DE) 
Effects of flow on the velocity correlations of fragments in nu- 
clear disassembly reactions, 19:17284 (IA;DE) 
Effects of pion- and delta-selfenergies in nuclear-nucleus reac- 
tions, 19:17285 (IA;DE) 
Kaon production and propagation in heavy ion collisions at sub- 
threshold energies, 19:17264 (IA;DE) 
Mesons from compressed hadronic matter, 19:17260 (IA;DE) 
Multi-heavy baryons in ultrarelativistic heavy ion collisions, 
19:17282 (IA;DE) 
Neutral pion production in heavy ion collisions at SlS-energies, 
19:17261 (1IA;DE) 
Properties of rho and eta mesons in nuclear matter, 19:17158 
(R;DE) 
Simulation of heavy-ion collisions within relativistic mean-field 
two-fluid model, 19:17266 (IA;DE) 
The M;-scaling in dilepton spectrum as a signature for quark- 
gluon plasma, 19:17273 (IA;DE) 
The three-dimensional (2+1)-fluid model for relativistic nuclear 
collisions, 19:17280 (IA;DE) 
Transition to resonance matter observed in relativistic heavy ion 
reactions, 19:17262 (IA;DE) 
Lithium 11 Reactions 
Dissociation reactions of the ''Be one-neutron halo and the "Li 
two-neutron halo, 19:17269 (IA;DE) 
Dynamical correlations in drip line nuclei, 19:17162 (IA;DE) 
Oxygen 16 Reactions 
Analysis of two-particle-correlations in heavy-ion reactions at 
200 A.GeV at the CERN-SPS, 19:17279 (IA;DE) 
Production of neutral mesons in ultrarelativistic heavy-ion reac- 
tions, 19:17271 (IA;DE) 
Proton Reactions 
Antiproton production and annihilation, 19:17281 (IA;DE) 
Status of the NA45/CERES experiment, 19:17275 (IA;DE) 
Silicon 28 Reactions 
Antiproton production and annihilation, 19:17281 (IA;DE) 
Sulfur 32 Reactions 
intermittency in high-energy heavy-ion collisions, 19:17288 
(IA;DE) 
Production of neutral mesons in ultrarelativistic heavy-ion reac- 
tions, 19:17271 (IA;DE) 
Status of the NA45/CERES experiment, 19:17275 (IA;DE) 
GONIOMETERS 
Software for goniometer control in the Triple lon Implantation 
Facility, 19:16459 (R;US) 
GORLEBEN SALT DOME 
Long-time safety aspects of ultimate storage of transuranium el- 
ements, 19:14671 (R;DE;in German) 
GOVERNMENT BUILDINGS 
Robins Air Force Base integrated resource assessment: Vol- 
ume 1: Executive summary, 19:15633 (R;US) 
GRAIN ALCOHOL 
See ETHANOL 
GRAINS (CEREAL) 
See SEEDS 





GRAMINEAE 

Deposition rate and washout coefficient for aerosol borne ra- 
dionuclides, 19:15416 (IA;DE;in German) 

Depth distribution of radioactive cesium in soils and activities in 
grass- and hay samples (Austria.), 19:16653 (RA;AT;In Ger- 
man) 

Residual herbicide study on selected Hanford Site roadsides, 
19:16666 (R;US) 

GRAND UNIFIED THEORY 

(Non)supersymmetric SU(5) grand unified models with light 
coloured octets and electroweak triplets, 19:16997 (R;FR) 

QED and QCD corrections to leptoquark production at e*e~ col- 
liders, 19:17041 (R;DE) 

GRANITES 

Rb-Sr geochronology of intrusive phases from granitic Massif of 
Pedra Branca, stanniferous province from Goias, 19:15891 
(|;BR;in Portuguese) 

Thermal cracking in Lac du Bonnet granite during slow heating 
to 205 degrees celsius, 19:16610 (R;CA) 

GRANULOCYTES 
See LEUKOCYTES 
GRAPHITE 

Eddy current testing on structures of nuclear-grade IG-110 
graphite for acceptance test in HTTR, 19:15359 (R;JP;In 
Japanese) 

Eddy current testing on structures of nuclear-grade PGX graphite 
for acceptance test in HTTR, 19:15360 (R;JP;In Japanese) 

Occupied and unoccupied orbitals of Cgp and C79, 19:15872 
(R;US) 

Tritium retention in neutron irradiated graphites, CFC’s and 
doped C composites: Report on experimental procedure, 
19:15849 (R;NL) 

GRAPHITE MODERATOR 
See GRAPHITE 
GRASS 

See GRAMINEAE 
GRAVICHEM PROCESS 

See DESULFURIZATION 
GREAT LAKES REGION 

See USA 
GREAT PLAINS 

See USA 
GREENHOUSE EFFECT 

Application of pulsed plasma NO, reduction to diesel engine ex- 
haust, 19:15686 (R;US) 

Asymetric change of daily temperature range: 
19:16519 (R;US) 

COz impulse response curves for GWP calculations, 19:16591 
(R;US) 

Carbon Dioxide Information Analysis Center and World Data 
Center-A for atmospheric trace gases: FY 1993 activities, 
19:16572 (R;US) 

Climate saver atomic energy?, 19:15578 (1;DE;in German) 

Ocean variability and its influence on the detectability of green- 
house warming signals, 19:16590 (R;US) 

Space sensors for global change, 19:16565 (R;US) 

The computation of cloud base height from paired whole-sky 
imaging cameras, 19:16583 (R;US) 

The contribution from emissions of different gases to the en- 
hanced greenhouse effect: Appendix B, 19:16518 (R;US) 

The cooling of the greenhouse and nuclear energy, 19:15592 
(IA;CA) 

GREENHOUSE GASES 

A correlated k-distribution model of the heating rates for atmo- 
spheric mixtures of H2O, CO2, O3, CH4, and NeO in the 
0-2500 cm~' wave number region at altitudes between 0 and 
60 km, 19:16603 (R;US) 

Climate effects of anthropogenic sulfate: Simulations from a 
coupled chemistry/climate model, 19:16599 (R;US) 

Development of a gas-to-particle conversion model for use in 
three-dimensional global sulfur budget studies: Final report, 1 
August 1991-30 June 1992, 19:16526 (R;US) 

Greenhouse gas emissions related to ethanol produced from 
corn, 19:16521 (R;US) 


Proceedings, 


GROUND WATER 
Land Reclamation 


Hierarchical framework for coupling a biogeochemical trace gas 
model to a general circulation model, 19:16508 (R;US) 

Implications of ethanol-based fuels for greenhouse gas emis- 
sions, 19:14969 (R;US) 

Quantified estimates of total GWPs for greenhouse gases tak- 
ing into account tropospheric chemistry, 19:16595 (R;US) 

The contribution from emissions of different gases to the en- 
hanced greenhouse effect: Appendix B, 19:16518 (R;US) 

GRILLO PROCESS 
See DESULFURIZATION 
GROUND COVER 

Blast over vegetated and cleared areas: Operation Redwing — 
Project 1.10, 19:16486 (R;US) 

Comparison of surface energy fluxes with satellite-derived surface 
energy flux estimates from a shrub-steppe, 19:16574 (R;US) 

Parameterizing atmosphere-land surface exchange for climate 
models with satellite data: A case study for the Southern 
Great Plains CART site, 19:16505 (R;US) 

GROUND WATER 
Acidification 

Environmentally motivated tracking of geologic layer movement 
during bench blasting using discrete element methods, 
19:14421 (R;US) 

Chemicai Analysis 

K-Area Acid/Caustic Basin groundwater monitoring report: Third 

quarter 1993, 19:16672 (R;US) 
Contamination 

Analysis of ICPP tank farm infiltration, 19:14791 (R;US) 

Phase | and II feasibility study report for the 300-FF-5 operable 
unit, 19:14868 (R;US) 

Phase | remedial investigation report for the 300-FF-5 operable 
unit, Volume 1, 19:14648 (R;US) 

Radionuclides in shallow groundwater at Solid Waste Storage 
Area North, Oak Ridge National Laboratory, 19:14710 (R;US) 

Road Transportable Analytical Laboratory system: Phase 1, 
19:16497 (R;US) 

Work plan for the remedial investigation/feasibility study- 
environmental assessment for the quarry residuals operable 
unit at the Weldon Spring Site, 19:14866 (R;US) 

Contamination Regulations 

Remedial action plan and site design for stabilization of the 
inactive uranium mill tailings sites at Slick Rock, Colorado: At- 
tachment 4, water resources protection strategy: Preliminary 
final, 19:14628 (R;US) 

Decontamination 

Addendum to the corrective action plan for Underground Stor- 
age Tanks 1219-U, 1222-U, 2082-U, 2068-U at the Rust 
Garage Facility, Buildings 9720-15 and 9754-1: Oak Ridge Y- 
12 Plant, Oak Ridge, Tennessee, Facility ID #0-010117, 
19:14813 (R;US) 

Heavy Metals Contaminated Soil Project, Resource Recovery 
Project, and Dynamic Underground Stripping Project, 
19:14860 (R;US) 

Fluid Flow 

Incorporating long-term climate change in performance assess- 
ment for the Waste Isolation Pilot Plant, 19:14726 (R;US) 

Towards identifying data needs for a regional hydrogeologic 
contamination study using multiple realization simulations, 
19:14830 (R;US) 

Geochemistry 

Groundwater sampling, analysis and results for the Needle’s 

Eye natural analogue site, 19:16621 (R;GB) 
Hydraulic Conductivity 

Comparison of results of two dye-tracer tests at the Chestnut 
Ridge Security Pits, Y-12 Plant, Oak Ridge, Tennessee, 
19:16677 (R;US) 

Hydrology 

Remedial action plan and site design for stabilization of the 
inactive uranium mill tailings sites at Slick Rock, Colorado: At- 
tachment 3, Ground water hydrology report: Preliminary final, 
19:14851 (R;US) 

Land Reclamation 

Addendum 2: Logs of monitor wells drilled May 1988 through 

December 1992, 19:14493 (R;US) 
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GROUND WATER 
Monitoring 


Monitoring 

Annual report for RCRA groundwater monitoring projects at 
Hanford Site facilities for 1993, 19:16633 (R;US) 

Best management practices plan for environmental monitoring 
in Waste Area Grouping 6 at Oak Ridge National Laboratory, 
Oak Ridge, Tennessee, 19:14700 (R;US) 

Description of work for 200-UP-1 characterization of monitoring 
wells, 19:14889 (R;US) 

Effectiveness evaluation of three RCRA caps at the Y-12 Plant, 
Oak Ridge, Tennessee, 19:14814 (R;US) 

Hanford Environmental Information System (HEIS): Volume 4, 
Well-based subject areas, 19:16630 (R;US) 

K-Area Acid/Caustic Basin groundwater monitoring report: Third 
quarter 1993, 19:16672 (R;US) 

RCRA and CERCLA requirements affecting cleanup activities at 
a federal facility superfund site, 19:14870 (R;US) 

RCRA corrective action variances from Subpart F requirements: 
RCRA information Brief, 19:15539 (R;US) 

Radionuclides in shallow groundwater at Solid Waste Storage 
Area 5 North, Oak Ridge National Laboratory, 19:14710 (R;US) 

Significance of water fluxes in a deep arid-region vadose zone 
to waste disposal strategies, 19:14620 (R;US) 


Plumes 
Effectiveness evaluation of three RCRA caps at the Y-12 Plant, 
Oak Ridge, Tennessee, 19:14814 (R;US) 


Radiometric Analysis 

The results of ecological observations after the tritium concen- 
tration in the zones of influence of NPPs of Ukraine, 19:16645 
(R;UA;in Russian) 

Radionuclide Migration 

A process for determining radiohalogens, 19:14834 (R;US) 

Colloidal products and actinide species in leachate from spent 
nuclear fuel, 19:14606 (R;US) 

Constraining local 3-D models of the saturated-zone, Yucca 
Mountain, Nevada, 19:14730 (R;US) 

Groundwater impact assessment report for the 216-U-14 Ditch, 
19:14754 (R;US) 

Hydrogeological influences on radionuclide migration from the 
major radioactive waste burial sites at Chernobyl (A review), 
19:15505 (R;US) 

Technique development for the extraction of environmental lev- 
els of iodide from groundwaters at the Nevada Test Site for 
the purpose of '°°|/'27| analyses, 19:16665 (R;US) 

Towards identifying data needs for a regional hydrogeologic 
contamination study using multiple realization simulations, 
19:14830 (R;US) 

Toxicity test of the F-Area seep soils by laboratory lettuce seed 
germination and seedling growth, 19:16873 (R;US) 

U-234/U-238 ratio: Qualitative estimate of groundwater flow in 
Rocky Flats monitoring wells, 19:16651 (R;US) 


Recharge 

Meteorological, stream-discharge, and water-quality data for 
1986 through 1991 from two small basins in central Nevada, 
19:14747 (R;US) 

Remedial Action 

Environmental restoration and management of low-level ra- 
dioactive and mixed waste at Oak Ridge National Laboratory, 
19:14624 (R;US) 

Heavy Metals Contaminated Soil Project, Resource Recovery 
Project, and Dynamic Underground Stripping Project, 
19:14860 (R;US) 

In Situ Remediation Integrated Program: Technology summary, 
19:14861 (R;US) 

In-situ bioremediation via horizontal wells, 19:14891 (R;US) 

Treatment tests for ex situ removal of chromate, nitrate, and 
uranium (VI) from Hanford (100-HR-3) groundwater: Final re- 
port, 19:16669 (R;US) 

VOCs in Arid soils: Technology summary, 19:14863 (R;US) 

VOCs in Non-Arid Soils Integrated Demonstration: Technology 
summary, 19:14862 (R;US) 

Water Quality 

Calendar year 1993 groundwater quality report for the Bear Creek 

Hydrogeologic Regime, Y-12 Plant, Oak Ridge, Tennessee: 
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1993 groundwater and surface water quality data and calcu- 
lated rate of contaminant migration, Part 1, 19:14837 (R;US) 

Calendar year 1993 groundwater quality report for the Chestnut 
Ridge Hydrogeologic Regime, Y-12 Plant, Oak Ridge, Ten- 
nessee: 1993 groundwater quality data and calculated rate of 
contaminant migration, Part 1, 19:14839 (R;US) 

Calendar year 1993 groundwater quality report for the Upper East 
Fork Poplar Creek Hydrogeologic Regime, Y-12 Plant, Oak 
Ridge, Tennessee: 1993 groundwater quality data and calcu- 
lated rate of contaminant migration, Part 1, 19:14838 (R;US) 

Comparison of results of two dye-tracer tests at the Chestnut 
Ridge Security Pits, Y-12 Plant, Oak Ridge, Tennessee, 
19:16677 (R;US) 

Groundwater quality sampling and analysis plan for environ- 
mental monitoring in Waste Area Grouping 6 at Oak Ridge 
National Laboratory, Oak Ridge, Tennessee, 19:14829 (R;US) 

Meteorological, stream-discharge, and water-quality data for 
1986 through 1991 from two small basins in central Nevada, 
19:14747 (R;US) 

Remedial action plan and site design for stabilization of the 
inactive uranium mill tailings sites at Slick Rock, Colorado: At- 
tachment 4, water resources protection strategy: Preliminary 
final, 19:14628 (R;US) 

Waste management plan for environmental monitoring in Waste 
Area Grouping 6 at Oak Ridge National Laboratory, Oak 
Ridge, Tennessee, 19:14701 (R;US) 

GROUND-WATER RESERVES 

See AQUIFERS 

GROUNDWATER RECHARGE 
See RECHARGE 
GROWTH (CRYSTAL) 
See CRYSTAL GROWTH 
GUANIDINES 
Development of m-iodobenzylguanidine-'*"| injection solution 
for therapeutical application, 19:16084 (IA;CZ;In Czech) 
GUARDS 
See SECURITY PERSONNEL 
GULF OF MEXICO 

Human health risk assessment for radium discharged in pro- 

duced water offshore: Phase 2, 19:14477 (R;US) 
GUNS 

Characterization of transducer cavities to oscillatory inputs, 

19:16461 (R;US) 
GYROTRONS 
See MICROWAVE AMPLIFIERS 
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H CODES 
A user’s manual for the computer code HORSMIC, 19:14495 
(R;US) 
HPPOS DATA BASE V2: Health Physics Positions (HPPOS) 
Data Base Based On Current 10 CFR 20, 19:17647 (CM;US) 
H-MODE PLASMA CONFINEMENT 
Limiter H-mode transition on JIPP T-IIU, 19:17461 (IA;XA) 
Summary of experimental progress and suggestions for future 
work, 19:17441 (R;US) 
HAAG-ARAKI FIELD THEORY 
See ALGEBRAIC FIELD THEORY 
HADRON-HADRON INTERACTIONS 
Indicators of a quark gluon plasma in hadronic and heavy ion 
collisions from the viewpoint of relativistic hydrodynamics, 
19:17274 (IA;DE) 
HADRONIC ATOMS 
Delayed annihilation of antiprotons in helium gas, 19:17372 
(R;JP) 
Exotic aspects of hadronic atoms-anomalous quasi-stabilities, 
19:17371 (R;JP) 
HADRONIC PARTICLE DECAY 
Measurement of Rhadon Ruz, and R,, at AMY, 19:17076 
(RA;JP) 
Search for asymmetry in the decays of the charmed strange 
baryon =.*, 19:17067 (R;Xu) 





HADRONS 
See also BARYONS 
MESONS 
A study of the hadron production in -yy collisions with the AMY 
detector, 19:17083 (RA;JP) 
Gross structure of resonance spectra (including bottomonium), 
19:17005 (IA;DE) 
Qualitative and quantitative aspects of the QCD theory of elastic 
form factors, 19:17119 (R;US) 
Quantum size effects in classical hadrodynamics, 19:17023 
(R;US) 
Total hadronic cross section measurement by the TOPAZ detec- 
tor at \/s = 58 GeV, 19:17073 (RA;JP) 
HAINES PROCESS 
See DESULFURIZATION 
HAIR 
Analysis of mercury and methylmercury in hair of Malaysian 
fishermen by neutron activation, 19:15982 (RA;CZ) 
Correlations between trace element levels in headhair and 
blood components of Nigerian subjects, 19:16004 (RA;CZ) 
Determination of total mercury and methylmercury in human 
scalp hairs by NAA, GC(EC) and SRXFF, 19:15983 (RA;CZ) 
Development of optimal techniques for neutron activation analy- 
sis of human hair composition, 19:15931 (RA;CZ) 
Hair trace elements in kidney dialysis patients by INAA, 
19:15932 (RA;CZ) 
Mapping using human blood composition data, 19:15999 (RA;CZ) 
Trace element composition of headhair and fingernails of some 
Nigerians, 19:16005 (RA;CZ) 
HALL GENERATORS 
See MHD GENERATORS 
HAMSTERS 
Combined effects of ionizing radiation and cycloheximide on 
gene expression, 19:16799 (R;US) 
HANDBOOKS 
See MANUALS 
HANDLING (DATA) 
See DATA PROCESSING 
HANDLING (WASTES) 
See WASTE MANAGEMENT 
HANFORD ATOMIC PRODUCTS OPERATION 
See HAPO 
HANFORD PRODUCTION REACTORS 
Biological Shielding 
Report on development work with high-density concrete per- 
formed in 1952 at Hanford Atomic Products Operation, 
19:15340 (R;US) 
Corrosion 
Dissolved air in process water study: 
19:15347 (R;US) 
Unit purging, 19:15337 (R;US) 
Criticality 
Investigation report H Reactor mischarging incident: Revision 1, 
19:15407 (R;US) 
Feedwater 
Artificial cooling of the Columbia River by dam regulation, 1962, 
19:15348 (R;US) 
Fuel Elements 
Radiometallurgical examination of M-388 failure: 5148 KE (RM- 
299), 19:15343 (R;US) 
Loss Of Fiow 
KW Reactor incident, 19:15402 (R;US) 
Neutron Flux 
Fast neutron fluxes in Hanford reactors, 19:15344 (R;US) 
Radioactive Effluents 
Feasibility survey: Krypton removal at Hanford, 19:14672 (R;US) 
Richland Integrated Process Development Program: Columbia 
River studies: Revision 1, 19:15307 (R;US) 
Reactor Accidents 
Investigation of KW reactor incident, 19:15405 (R;US) 
Investigation report H Reactor mischarging incident: 
draft, 19:15406 (R;US) 
Section 1: Reactor incident file general information from 1945, 
19:15400 (R;US) 


Summary report, 


Rough 


HANFORD RESERVATION 
Information Systems 


Reactor Channels 
Interim report, production test-105-522-E, examination of pile 
process tube removed from 100-B and 100-H Piles, 19:15341 
(R;US) 
Reactor Cooling Systems 
River contamination reduction studies program outline and 
schedule, 19:15296 (R;US) 
Reactor Fueling 
Investigation report H Reactor mischarging incident: Revision 1, 
19:15407 (R;US) 
Tritium production using highly enriched fuel, 19:15333 (R;US) 
Reactor Operation 
Section Il reactor incident file: General information from 1945, 
19:15401 (R;US) 
Reactor Physics 
Optimization of cobalt-60 production in the Hanford Testing facil- 
ities, 19:15332 (R;US) 
Scram 
Section || reactor incident file: General information from 1945, 
19:15401 (R;US) 
Thermal Effiuents 
Columbia River temperatures, 19:15295 (R;US) 
Transients 
Section 1: Reactor incident file general information from 1945, 
19:15400 (R;US) 
Tubes 
Review of stuck slugs, 19:15338 (R;US) 
Water Chemistry 
Production Test IP-560-A: Half-plant low dichromate, low pH 
water treatment at C Reactor, 19:15346 (R;US) 
The use of ALUM and activated silica for 100 Area process wa- 
ter coagulation: Final report, 19:15342 (R;US) 
HANFORD RESERVATION 
Construction 
[Hanford history: Construction & Labor]: [Volume 2], 19:14559 
(R;US) 
Contamination 
Field-usable portable analyzer for chlorinated organic com- 
pounds, 19:15883 (R;US) 
Environment 
Hanford Environmental Information System (HEIS): Volume 8, 
Tank Characterization Data (TCD) subject area, 19:14649 
(R;US) 
Environmental Quality 
Hanford Environmental Information System (HEIS): Volume 4, 
Well-based subject areas, 19:16630 (R;US) 
Hanford Environmental Information System (HEIS): Volume 5, 
Surface-based subject areas, 19:16631 (R;US) 
Hanford Environmental Information System (HEIS): Volume 6, 
Soil subject area, 19:16632 (R;US) 
Geology 
Geologic map of the Priest Rapids 1:100,000 quadrangle, 
Washington, 19:16668 (R;US) 
Geologic map of the Richland 1:100,000 quadrangle, Washing- 
ton, 19:16667 (R;US) 
Ground Water 
Annual report for RCRA groundwater monitoring projects at 
Hanford Site facilities for 1993, 19:16633 (R;US) 
VOCs in Arid soils: Technology summary, 19:14863 (R;US) 
Historical Aspects 
[Hanford history: Construction & Labor]: [Volume 2], 19:14559 
(R;US) 
information Systems 
Hanford Environmental Information System (HEIS): Volume 1, 
User's guide, 19:17712 (R;US) 
Hanford Environmental Information System (HEIS): Volume 2, 
Operator’s guide, 19:17713 (R;US) 
Hanford Environmental Information System (HEIS): Volume 3, 
Subject Area reference manual, 19:17714 (R;US) 
Hanford Environmental Information System (HEIS): Volume 8, 
Tank Characterization Data (TCD) subject area, 19:14649 
(R;US) 
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HANFORD RESERVATION 
Inventories 


Inventories 
N Operations nuclear materials monthly inventory reports fiscal 
year 1970, 19:14898 (R;US) 
Meteorology 
Appendix to RSC-Hanford report: Trip report, Hanford Works, 
March 30—April 14, 1948; see also GEH-14040, 14712, 
19:14823 (R;US) 
Nuclear Facilities 
Calculations pertaining to the expansion of oxide conversion fa- 
cility, Building 224-U: Project CA-513-B, 19:14550 (R;US) 
Nuclear Materials Management 
N Operations nuclear materials monthly inventory reports fiscal 
year 1970, 19:14898 (R;US) 
Permit Applications 
Hanford Facility dangerous waste permit application, general in- 
formation: Revision 1, 19:14647 (R;US) 
Poliution Abatement 
Overview of pollution prevention accomplishments at Hanford, 
19:14773 (R;US) 
Production 
Hanford Production cut-back studies, 19:14546 (R;US) 
Program Management 
Hanford Analytical Services Management: One of the keys to 
effectively managing the Hanford Site in an environment of 
competing resources and priorities, 19:14769 (R;US) 
Radiation Monitoring 
Regional survey monthlies 1948, 19:16695 (R;US) 
Regional survey monthlies, January 1949, 19:16696 (R;US) 
Radioactive Effiuents 
Appendix to RSC—Hanford report: Trip report, Hanford Works, 
March 30—Anril 14, 1948; see also GEH-14040, 14712, 
19:14823 (R;US) 
Hanford Environmental Dose Reconstruction Project: Quarterly 
report, December 1993—February 1994, 19:16861 (R;US) 
Radioactive Waste Disposal 
The alleged 231-Z discharge of plutonium to the 216-Z-19 Ditch, 
February 1977, 19:14720 (R;US) 
Radioactive Waste Facilities 
Hanford Tank Waste Remediation Systems (TWRS) Waste Pre- 
treatment Program strategy and issues, 19:14770 (R;US) 
Radioactive Waste Management 
Hanford Analytical Services Management: One of the keys to 
effectively managing the Hanford Site in an environment of 
competing resources and priorities, 19:14769 (R;US) 
Radioactive Waste Processing 
Economic evaluation of continuous UNH calcination, 19:14674 
(R;US) 
Radioactive Waste Storage 
Characterization and reaction behavior of ferrocyanide simu- 
lants and Hanford Site high-level ferrocyanide waste, 
19:14888 (R;US) 
Radioactive Wastes 
200 areas contaminated particle discharge, 19:14871 (R;US) 
Remedial Action 
Council of Energy Resources Tribes 1993 summer internship 
report: Nez Perce Tribe, 19:15526 (R;US) 
Environmental Restoration Program quality system require- 
ments for the Hanford Site: Revision 2, 19:14867 (R;US) 
The International Environmental Institute: Leveraging the in- 
vestment in Hanford for economic growth, 19:14887 (R;US) 
Seismicity 
Natural hazards phenomena mitigation with respect to seismic 
hazards at the Environmental Restoration Disposal Facility, 
19:14774 (R:US) 
Soils 
VOCs in Arid soils: Technology summary, 19:14863 (R;US) 
Tanks 
Statistical evaluations of current sampling procedures and in- 
complete core recovery, 19:14715 (R;US) 
Waste Management 
Council of Energy Resources Tribes 1993 summer internship 
report: Nez Perce Tribe, 19:15526 (R;US) 
Hanford Facility dangerous waste permit application, general in- 
formation: Revision 1, 19:14647 (R;US) 
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Waste Storage 
Waste Tank Safety Program: Annual status report for FY 1993, 
Task 3: Organic chemistry, 19:14711 (R;US) 
HAPO 
Chemistry unit quarterly progress report, January, February, 
March 1953, 19:14552 (R;US) 
Evaluation of nickel ferrocyanide scavenging of Uranium Recov- 
ery Plant solvent extraction waste, 19:14677 (R;US) 
HARD COAL 
See ANTHRACITE 
HAWAII 
Annotated bibliography, seismicity of and near the island of 
Hawaii and seismic hazard analysis of the East Rift of Ki- 
lauea, 19:16902 (R;US) 
HAYNES ALLOYS 
Fireside corrosion test of candidate superheater alloys, coatings 
and claddings, 19:15775 (RA;US) 
HAZARDOUS MATERIALS 
See also TOXIC MATERIALS 
Biodegradation 
In-situ bioremediation via horizontal wells, 19:14891 (R;US) 
Chemical Analysis 
Hanford Environmental Information System (HEIS): Volume 8, 
Tank Characterization Data (TCD) subject area, 19:14649 
(R;US) 
Environmental Transport 
Characterization of aquifer relationships by using geochemical 
techniques for plume delineation, 19:16613 (R;US) 
Comparison of results of two dye-tracer tests at the Chestnut 
Ridge Security Pits, Y-12 Plant, Oak Ridge, Tennessee, 
19:16677 (R;US) 
Flammability 
Laboratory testing of ozone oxidation of Hanford Site waste 
from Tank 241-SY-101, 19:14755 (R;US) 
Ground Disposal 
Mixed Waste Landfill Integrated Demonstration: Technology 
summary, 19:14635 (R;US) 
Significance of water fluxes in a deep arid-region vadose zone 
to waste disposal strategies, 19:14620 (R;US) 
Grouting 
Acute toxicity screening of Hanford Site waste grouts using 
aquatic invertebrates, 19:16894 (R;US) 
Health Hazards 
Tank 241-C-103 vapor and gas sampling Data Quality Objec- 
tives, 19:14761 (R;US) 
Minimization 
Hazardous metals in yellow items used in RCAs, 19:16872 (R;US) 
Packaging Rules 
Regulatory facility guide for Ohio, 19:15590 (R;US) 
Physical Properties 
Hanford Environmental Information System (HEIS): Volume 8, 
Tank Characterization Data (TCD) subject area, 19:14649 
(R;US) 
Regulations 
Hazardous substance USTs: RCRA Subtitle 1, Underground 
Storage Tanks: RCRA Information Brief, 19:14585 (R;US) 
Remedial Action 
In Situ Remediation Integrated Program: Technology summary, 
19:14861 (R;US) 
Solidification 
A literature review of mixed waste components: Sensitivities 
and effects upon solidification/stabilization in cement-based 
matrices, 19:14708 (R;US) 
Transport Regulations 
Regulatory facility guide for Ohio, 19:15590 (R;US) 
Underground Storage 
Hazardous substance USTs: RCRA Subtitle 1, Underground 
Storage Tanks: RCRA Information Brief, 19:14585 (R;US) 
Integrated mixed waste storage program for spent solvent and 
laboratory waste, 19:14738 (R;US) 
Subsurface barrier design alternatives for confinement and con- 
trolled advection flow, 19:14767 (R;US) 





Waste Disposal 

Comparison of results of two dye-tracer tests at the Chestnut 
Ridge Security Pits, Y-12 Plant, Oak Ridge, Tennessee, 
19:16677 (R;US) 

Waste Management 

Methodology and data used for estimating the complex-wide im- 
pacts of alternative environmental restoration clean-up goals, 
19:14880 (R;US) 

Performance objectives and criteria for conducting DOE envi- 
ronmental audits, 19:15541 (R;US) 

Process waste assessment approach, training and technical as- 
sistance for DOE contractors: FY93 report, ADS #35303C, 
19:14688 (R;US) 

Technologies for environmental cleanup: Toxic and hazardous 
waste management, 19:14745 (R;US) 

The Hazard Ranking System (HRS), 19:15585 (R;US) 

HAZEN PROCESS 
See DESULFURIZATION 
HCDA 
See REACTOR CORE DISRUPTION 
HD 8077 
See NICKEL BASE ALLOYS 
HDO 
See HEAVY WATER 
HE-3 COUNTERS 

The EHOS installation for experiments of cold synthesis, 

19:16405 (IA;RU;In Russian) 
HEALTH HAZARDS 

See also RADIATION HAZARDS 

Lessons learned: Needs for improving human health risk as- 
sessment at USDOE Sites, 19:14845 (R;US) 

On scientific basis of up-to-date methodical approach to 
radiation-hygienic estimation of professional irradiation, 


19:16848 (R;UA;In Russian) 
Site deletion from the National Priorities List: CERCLA Informa- 
tion Brief, 19:15538 (R;US) 


Site inspections (Sls) under CERCLA: CERCLA Information 
Brief, 19:15534 (R;US) 
HEALTH PHYSICS 
See RADIATION PROTECTION 
HEART 

See also MYOCARDIUM 

Comparison of absolute and comparative analysis in determin- 
ing the distribution of trace elements in heart using PIXE, 
19:15962 (RA;CZ) 

HEAT EFFECTS 
See TEMPERATURE DEPENDENCE 
HEAT ENGINES 

DELTAE: Design Environment for Low-Amplitude Thermoacous- 

tic Engines, 19:17636 (CM;US) 
HEAT EXCHANGERS 

Catalytic heat exchangers for industrial applications: Final re- 
port, 19:16167 (R;SE;iIn Swedish) 

Characterization of deposits and effect of deposits on corrosion 
of materials for MHD balance-of-plant applications, 19:15610 
(R;US) 

Feasibility study for an advanced coal fired heat exchanger/gas 
turbine topping cycle for a high efficiency power plant: Final 
report, 19:15063 (R;US) 

HEAT FLUX 

See also CRITICAL HEAT FLUX 

Remote high temperature insulatorless heat-flux gauge, 
19:16441 (PA;US) 

HEAT PUMPS 

Heat pump modeling, 19:15623 (R;FR;In French) 

Performance analysis of reciprocating regenerative magnetic 
heat pumping: Final report, 19:16163 (R;US) 

HEAT RESISTING ALLOYS 
See also ALLOY-NISOCR22FE18MO9 
ALLOY-ZR98SN-2 
STEEL-CRI5NI15MOTIB 

Characterization of deposits and effect of deposits on corrosion 
of materials for MHD balance-of-piant applications, 19:15610 
(R;US) 


HEAVY ION REACTIONS 
Coherent Radiation 


High Temperature Materials Laboratory sixth annual report, Oc- 
tober 1992—September 1993, 19:15837 (R;US) 
Wear-resisting oxide films for 900°C: Final report, 19:15644 
(R;US) 
HEAT TRANSFER 
See also RADIANT HEAT TRANSFER 
A forward/adjoint transport formalism for sensitivity studies, 
19:17343 (R;US) 
An efficient heat-transfer prediction package suitable for steady- 
state and accident analysis, 19:16147 (IA;CA) 
DOT-BPMD: Nonlinear Heat Transfer 2d Structure, 19:17642 
(CM;US) 
FED: Zoning for TRUMP Heat Transfer Code, 19:17643 (CM;US) 
Measurement of enthalpy migration in a horizontal test assem- 
bly with two interconnected subchannels, 19:16153 (IA;CA) 
Verification and implications of the multiple pin treatment in the 
SASSYS-1 LMR systems analysis code, 19:15376 (R;US) 
HEAT TRANSFER PROPERTIES 
See THERMODYNAMIC PROPERTIES 
HEAT TRANSMISSION 
See HEAT TRANSFER 
HEATED EFFLUENTS 
See THERMAL EFFLUENTS 
HEATER OIL 
See HEATING OILS 
HEATING OILS 
Winter fuels report, week ending: March 25, 1994, 19:14485 
(R;US) 
Winter fuels report: Week ending, March 18, 1994 (Glossary in- 
cluded), 19:14484 (R;US) 
HEAVY FUELS 
See RESIDUAL FUELS 
HEAVY ION ACCELERATORS 
See also ATLAS SUPERCONDUCTING LINAC 
BROOKHAVEN RHIC 
GANIL CYCLOTRON 
HIMAC ACCELERATOR 
HILACS 
SIS SYNCHROTRON 
TEXAS SUPERCONDUCTING CYCLOTRON 
Beam matching section in the INS heavy ion linac complex, 
19:16281 (R;JP) 
HEAVY ION LINEAR ACCELERATORS 
See HILACS 
HEAVY ION REACTIONS 
See also ARGON 36 REACTIONS 
ARGON 40 REACTIONS 
BISMUTH 209 REACTIONS 
CALCIUM 40 REACTIONS 
CARBON 12 REACTIONS 
DEEP INELASTIC HEAVY ION REACTIONS 
GOLD 197 REACTIONS 
LANTHANUM 139 REACTIONS 
LEAD 208 REACTIONS 
LITHIUM 11 REACTIONS 
MAGNESIUM 24 REACTIONS 
NEON 20 REACTIONS 
NICKEL 60 REACTIONS 
NIOBIUM 93 REACTIONS 
OXYGEN 16 REACTIONS 
OXYGEN 18 REACTIONS 
SILICON 28 REACTIONS 
SODIUM 23 REACTIONS 
SULFUR 32 REACTIONS 
XENON 136 REACTIONS 
Breakup Reactions 
The astrophysical reactions '*C(a,7)'®O and 7Be(p,7)®B and 
Coulomb dissociation experiments, 19:17255 (R;DE) 
Bremsstrahlung 
Photon interferometry at SIS and GANIL energies, 19:17277 
(IA;DE) 
Coherent Radiation 
Coherence effects in radiative scattering a study of an exactly 
solvable hard scattering model, 19:17287 (IA;DE) 
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HEAVY ION REACTIONS 
Collective Model 


Collective Model 

Statistical direct multistep reactions and dissipative processes, 

19:17199 (RA;FR) 
Computerized Simulation 

Simulation of heavy-ion collisions within relativistic mean-field 

two-fluid model, 19:17266 (IA;DE) 
Distribution Functions 

Correction of measured multiplicity distributions by the simu- 

lated annealing method, 19:17241 (R;FR) 
Excitation Functions 
Coherent effects in dissipative heavy ion binary collisions, 
19:17231 (RA;FR) 
Inclusive Interactions 
Antiproton production and annihilation, 19:17281 (IA;DE) 
Irreversible Processes 

Memory effects in relativistic heavy-ion collisions, 19:17291 

(IA;DE) 
Krypton 84 Beams 

Very energetic photons from heavy-ion collisions, 19:17250 

(R;FR) 
Langevin Equation 

Simulation of heavy ions deep inelastic reactions using 

Langevin equations, 19:17259 (1;BR;In Portuguese) 
Light Nuclei 

Formation of light particles in nucleus-nucleus collisions: Exper- 
imental regularities, theoretical models, future experiments, 
19:17249 (R;FR) 

Liquid Drop Model 

Structure effects on the mechanism of damping collisions, 

19:17198 (RA;FR) 
Meetings 

Gross properties of nuclei and nuclear excitations XXI: Proceed- 
ings, 19:17160 (1;DE) 

Proceedings of the Workshop on open problems in heavy ion 
reaction dynamics at VIVITRON energies, 19:17224 (R;FR) 

Multiple Production 

Voids, clans and quark-gluon plasma, 19:17062 (IA;DE) 

[Research in theoretical nuclear physics]: [Annual progress re- 
port, July 1992—June 1993] (School of Physics & Astronomy, 
Univ. of Minnesota), 19:17151 (R;US) 

Multiplicity 

Correction of measured multiplicity distributions by the simu- 

lated annealing method, 19:17241 (R;FR) 
Nickel 59 Target 

Very energetic photons from heavy-ion collisions, 19:17250 
(R;FR) 

Nuclear Reaction Kinetics 

Dynamics at low energies, 19:17239 (RA;FR) 

Effects of pion- and delta-selfenergies in nuclear-nucleus reac- 
tions, 19:17285 (IA;DE) 

Fermionic molecular dynamics for colliding and decaying nuclei, 
19:17254 (R;DE) 

Heavy ion reaction dynamics at the VIVITRON: Interplay be- 
tween dynamics and structure, 19:17238 (RA;FR) 

Relativistic mean-field three-fluid model for intermediate-energy 
heavy-ion collisions: Simulation of kinetic results, 19:17252 
(R;DE) 

Statistical direct multistep reactions and dissipative processes, 
19:17199 (RA;FR) 

Structure effects on the mechanism of damping collisions, 
19:17198 (RA;FR) 

Nuclear Structure 

Heavy ion reaction dynamics at the VIVITRON: Interplay be- 

tween dynamics and structure, 19:17238 (RA;FR) 
Pair Production 

Low-mass dilepton emission from an expanding superdense 
pion gas, 19:17286 (IA;DE) 

The M;-scaling in dilepton spectrum as a signature for quark- 
gluon plasma, 19:17273 (IA;DE) 

Transverse momentum dependence of dileptons from parton 
matter produced in ultrarelativistic heavy-ion collisions, 
19:17247 (R;DE) 

Particle Production 
Antinucleon sources in heavy-ion collisions, 19:17276 (IA;DE) 
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Dynamic of pions and kaons in relativistic heavy ion collisions, 
19:17265 (1A;DE) 

Formation of light particles in nucleus-nucleus collisions: Exper- 
imental regularities, theoretical models, future experiments, 
19:17249 (R;FR) 

Kaon production and propagation in heavy ion collisions at sub- 
threshold energies, 19:17264 (IA;DE) 

Parton Model 

String-parton model description of relativistic heavy-ion colli- 

sions, 19:17223 (R;US) 
Relativistic Range 

The three-dimensional (2+1)-fluid model for relativistic nuclear 

collisions, 19:17280 (IA;DE) 
Research Programs 

Experimental heavy ion physics at high energies: Progress re- 
port, September 1992—November 1993, 19:17246 (R;US) 

The ATLAS Positron Experiment — APEX, 19:17220 (R;US) 

[Cyclotron based nuclear science]: Progress in research, April 
1, 1992—March 31, 1993, 19:17243 (R;US) 

Reviews 

Multtifragmentation in peripheral nucleus-nucleus collisions, 
19:17253 (R;DE) 

Photon-induced processes in ultrarelativistic heavy-ion colli- 
sions, 19:17256 (R;DE) 

Spallation 

A model for surface multifragmentation of hot and compressed 

spherical nuclei, 19:17289 (IA;DE) 
String Models 

String-parton model description of relativistic heavy-ion colli- 

sions, 19:17223 (R;US) 
Vivitron Tandem Accelerator 

Proceedings of the Workshop on open problems in heavy ion 

reaction dynamics at VIVITRON energies, 19:17224 (R;FR) 


HEAVY ION SPECTROMETERS 


FRS: a versatile magnetic spectrometer for relativistic heavy 
ions at GSI, 19:16429 (RA;PL) 


HEAVY IONS 


Nuclear spectroscopic studies: Progress report, 19:17143 (R;US) 
The biological action of heavy charged particles, 19:16858 
(RA;FR) 


HEAVY OILS 


See PETROLEUM 


HEAVY WATER 


D-Area Moderator Processing Facility (MPF) startup pian, 
19:14593 (R;US) 

Design and installation of D230 sampling system for Bruce 'B’, 
19:15195 (IA;CA) 

Nuclear fusion at heavy water clusters collision with deuterized 
targets, 19:17523 (R;UA;In Russian) 


HEAVY WATER COOLANT 


See HEAVY WATER 


HEAVY WATER COOLED REACTORS 


See also DR-3 REACTOR 
HFBR REACTOR 
JRR-2 REACTOR 
Advanced neutron source reactor thermal-hydraulic test loop fa- 
cility description, 19:15363 (R;US) 
Reactor refueling containment system, 19:15199 (PA;US) 


HEAVY WATER MODERATED REACTORS 


See also CANDU TYPE REACTORS 
DR-3 REACTOR 
HFBR REACTOR 
JRR-2 REACTOR 
K REACTOR 
L REACTOR 
MAPLE TYPE REACTORS 
P REACTOR 
Advanced neutron source reactor thermal-hydraulic test loop fa- 
cility description, 19:15363 (R;US) 


HEAVY WATER MODERATOR 


See HEAVY WATER 


HEAVY WATER PLANTS 


D-Area Moderator Processing Facility (MPF) startup plan, 
19:14593 (R;US) 





Dana Plant history, 1955, 19:14919 (R;US) 
HEISENBERG MODEL 

On the two-point correlation functions for the U,SU(2)invariant 
spin one-half Heisenberg chain at roots of unity, 19:16965 
(R;DE) 

HELAC 
See LINEAR ACCELERATORS 
HELICAL WAVEGUIDES 

Electrodynamic calculation of the spiral-resonator system, 

19:16306 (R;UA;in Russian) 
HELIOSTATS 

Operational experience and evaluation of a dual-element 

stretched-membrane heliostat, 19:15009 (R;US) 
HELIUM 
Absorption Spectroscopy 

Introduction and recent absorption measurements, 19:17358 

(RA;US) 
Atom-Molecule Collisions 

Comment on “Observation of the striking departure from velocity 
proportionality in low-energy electronic stopping”, 19:17351 
(R;US) 

Charged-Particle Reactions 

Overview and comparison of photoionization with charged parti- 
cle impact, 19:17359 (RA;US) 

The ratio of double to single ionization of helium: The relation- 
ship of photon and bare charged particle impact ionization, 
19:17360 (RA;US) 

Compton Effect 

Compton scattering of photons from electrons bound in light ele- 
ments, 19:17362 (RA;US) 

Single and double ionization by high energy photon impact, 
19:17367 (RA;US) 

The effect of Compton scattering on the double to single ioniza- 
tion ratio in helium, 19:17368 (RA;US) 

Electron Reactions 

Electron ionization and the Compton effect in double ionization 
of helium, 19:17363 (RA;US) 

lon Implantation 

The influence of traps on space-time distribution of ions at low 
energetic implantation., 19:15749 (R;UA;In Russian) 

lonization 

Double ionization of helium by photoionization and Compton 
scattering, 19:17369 (RA;US) 

The effect of Compton scattering on the double to single ioniza- 
tion ratio in helium, 19:17368 (RA;US) 

Perturbation Theory 

Double ionization of helium by photoionization and Compton 

scattering, 19:17369 (RA;US) 
Photoionization 

Double photoinonization of helium at high energies, 19:17361 
(RA;US) 

Double photoionization of He at 
19:17365 (RA;US) 

Double photoionization: Gauge dependence, coulomb explo- 
sion, and ..., 19:17366 (RA;US) 

Electron ionization and the Compton effect in double ionization 
of helium, 19:17363 (RA;US) 

Elimination of two atomic electrons by a single high energy pho- 
ton, 19:17364 (RA;US) 

Overview and comparison of photoionization with charged parti- 
cle impact, 19:17359 (RA;US) 

Single and double ionization by high energy photon impact, 
19:17367 (RA;US) 

The ratio of double to single ionization of helium: The relation- 
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HELIUM 4 REACTIONS 
See ALPHA REACTIONS 
HELIUM 6 
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surveillance site on the HFIR pressure vessel, 19:15364 (R;US) 

Type B investigation of the iridium contamination event at the High 
Flux Isotope Reactor on September 7, 1993, 19:15397 (R;US) 

HFR REACTOR 
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Field Tests 
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Great Basin paleoenvironmental studies project: Third quarterly 
technical progress report, December 1993-—February 1994, 
19:14644 (R;US) 

Mined Geologic Disposal System Requirements Document: Re- 
vision 1, 19:14650 (R;US) 
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Constraining local 3-D models of the saturated-zone, Yucca 
Mountain, Nevada, 19:14730 (R;US) 

Experience gained with source terms for high-level active repro- 
cessing wastes applied to long-term safety analyses of 
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The Quality Council in the scientific arena, 19:14694 (R;US) 

The effect of sliding velocity on the mechanical response of an 
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Danish) 

Physical Radiation Effects 

Defect cascades produced by neutron irradiation in 
YBa2Cu307_, superconductors, 19:15803 (R;US) 

Piasma Arc Spraying 

Plasma spraying of high-temperature superconductors - produc- 
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HIPURE PROCESS 
See DESULFURIZATION 
HIROSHIMA 
Dose response relationship at low doses: The biology of mental 
retardation, 19:16792 (IA;CA) 
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ogy: Quarterly technical progress report, October 
1—December 31, 1993, 19:14313 (R;US) 

Fabrication of full scale fiber reinforced hot gas filters by chemi- 
cal vapor deposition, 19:15831 (RA;US) 
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The methods of the determination of irradiations doses at base 
of spectrometric and radiometric data, 19:16851 (R;UA;In 
Russian) 

The restoration of integral exposed doses of people living at the 
defecting territories of the Chernobyl NPP zone in the post- 
accidental period, 19:16849 (R;UA;In Russian) 

Uncertainty versus variability in Monte Carlo simulations of hu- 
man exposure through food pathways, 19:16866 (R;US) 

HUMAN X CHROMOSOME 
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redox catalyst, 19:14501 (R;US) 

Sulfur removal in advanced two-staged pressurized fluidized- 
bed combustion: [Quarterly] report, September 1—-November 
1993, 19:14435 (R;US) 

HYDROGEN TRITIDE 

Improved ETMOD modules for HTO exchange, HT deposition, 

and vegetation HTO, 19:16514 (R;CA) 
HYDROGENATION 

Development of a new catalyst for upgrading liquefied coal, 
19:14381 (IA;JP;in Japanese) 

Rate enhancement for catalytic upgrading coal naphthas: Quar- 
terly progress report for period ending, September 1993, 
19:14320 (R;US) 

Studies on the mechanism of direct hydrogenation reaction and 
prevention of coking, 19:14340 (IA;JP) 

Use and purification technique of liquefied coal.: Upgrading of 
liquefied coal and development of petroleum mixing tech- 
niques, 19:14380 (IA;JP;In Japanese) 

HYDROLOGY 

Annual report 1992 of the GSF Institute of Hydrology, 19:16694 

(R;DE;In German) 
HYDROTORTING PROCESS 

Pressurized fluidized-bed hydroretorting of Eastern oil shales: 

Progress report, July-September 1988, 19:14524 (R;US) 
HYDROXYL RADICALS 

The effect of chemical reactivity on source reconciliation model- 

ing of nonmethane hydrocarbons, 19:16506 (R;US) 
HYDROXYLAMINE 

The photodissociation and reaction dynamics of vibrationally ex- 
cited molecules: Technical progress report, 1993-1994, 
19:16068 (R;US) 

HYDROXYPROPIONIC ACID-ALPHA 

See LACTIC ACID 

HYFLEX PROCESS 
See COAL GASIFICATION 
HYPERFINE STRUCTURE 

Systematic study of hyperfine fields in Rh2 Y Z type Heusler al- 
loys with '® Sn impurity using Moessbauer spectroscopy, 
19:17379 (I;BR;in Portuguese) 

The vacuum-polarization contribution to the hyperfine structure 
splitting of hydrogen-like atoms, 19:17346 (R;DE) 


IAEA 
Book of extended synopses. International symposium on ad- 
vanced nuclear power systems. Design, technology, safety 
and strategies for their deployment, 19:15094 (I;XA) 
Directory of IAEA databases, 19:17719 (1;XA) 
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IAEA 


PAIR (Planning and Analysis of Inspection Resources), 
19:14897 (R;US) 

Statement to the 37th session of the General Conference of the 
International Atomic Energy Agency, 27 September 1993; 
Statement to the 48th session of the United Nations General 
Assembly, 1 November 1993, 19:17731 (1;XA) 

Statement to the 37th session of the General Conference of the 
international Atomic Energy Agency, 19:17732 (IA;XA) 

Statement to the 37th session of the General Conference of the 
International Atomic Energy Agency, 27 September 1993; 
Statement to the 48th session of the United Nations General 
Assembly, 1 November 1993, 19:17731 (1;XA) 

Statement to the 48th session of the United Nations General As- 
sembly, 19:17733 (IA;XA) 

United States Program for Technical assistance to IAEA Stan- 
dards: Concept Paper: Knowledge Acquisition, Skills training 
for enhanced IAEA safeguards inspections, 19:14907 (R;US) 

IAEA AGREEMENTS 

Agreement of 18 November 1993 between the Kingdom of 
Tonga and the International Atomic Energy Agency for the ap- 
plication of safeguards in connection with the treaty on the 
non-proliferation of nuclear weapons, 19:14901 (R;XA;In Ara- 
bic, Chinese, English, French) 

Agreement on the privileges and immunities of the Agency, 
19:17727 (R;XA;in Arabic, Chinese, English, French) 

IAEA SAFEGUARDS 

Against the spread of nuclear weapons: IAEA Safeguards in the 
1990s, 19:14903 (i;XA;In English, Spanish, French, Russia) 

Canadian safeguards support program: Annual report for fiscal 
year 91/92, 19:14902 (R;CA) 

Safeguards Information Management 
19:14910 (R:US) 

Safeguards equipment of the future: Integrated monitoring sys- 
tems and remote monitoring, 19:14909 (R;US) 

IAN-R1 REACTOR 
Neutronic calculations for the IAN-R1 research reactor core con- 
version, 19:15328 (RA;US) 
IBR-1 
See IFR REACTOR 
ICF DEVICES 

A technique for production glass macro-shells for ICF targets: 
Final report, 1 November 1986-31 October 1987, 19:17589 
(R;US) 

Measurement of ICF fuel ion temperature on Nova, 19:17590 
(R;US) 

ici PROCESS 
See DESULFURIZATION 
ICP MASS SPECTROSCOPY 

Performance of an ion trap inductively coupled plasma mass 

spectrometer, 19:16460 (R;US) 
ICR HEATING 

Experimental investigations related to externally launched ion 
Bernstein wave heating on tokamak KT-5B, 19:17454 (IA;XA) 

Fast magneto-acoustic wave field profile in tokamak, 19:17479 
(IA;XA) 

ICRF-induced fusion product loss in TFTR, 19:17547 (R;US) 

Preliminary experimental results of COz laser scattering on HT- 
6M, 19:17471 (IA;XA) 

RF-system for HT-6M tokamak ICRH experiment, 19:17575 
(IA;XA) 

IDAHO 

Fisheries habitat evaluation in tributaries of the Coeur d’Alene 

Indian Reservation: Annual report, 1992, 19:14983 (R;US) 
IDAHO CHEMICAL PROCESSING PLANT 

Analysis of ICPP tank farm infiltration, 19:14791 (R;US) 

COz pellet blasting literature search and decontamination scop- 
ing tests report, 19:14890 (R;US) 

Calcining process emission screening test for polychlorinated 
dibenzodioxins, 19:14833 (R;US) 

Corrosion in ICPP fuel storage basins, 19:15798 (R;US) 

Criteria and evaluation of three decontamination techniques, 
19:14793 (R;US) 

Decontamination of FAST (CPP-666) fuel storage area stainless 
steel fuel storage racks, 19:14781 (R;US) 


Systems (SIMS), 
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Development and engineering plan for graphite spent fuels con- 
ditioning program, 19:14779 (R;US) 

Fuel performance in water storage, 19:14592 (R;US) 

ICPP Tank Farm systems analysis, 19:14794 (R;US) 

ICPP water inventory study progress report, 19:14792 (R;US) 

Idaho Chemical Processing Plant Spent Fuel and Waste Man- 
agement Technology Development Program Plan, 19:14787 
(R;US) 

Integrated conditioning process for spent graphite fuels, 
19:14795 (R;US) 

Liquid abrasive grit blasting literature search and decontamina- 
tion scoping tests report, 19:14780 (R;US) 

Technology development program for Idaho Chemical Process- 
ing Plant spent fuel and waste management, 19:14776 (R;US) 

IDAHO NATIONAL ENGINEERING LABORATORY 

A process for determining radiohalogens, 19:14834 (R;US) 

Directional dependency of air sampling: Research and develop- 
ment grant #4, 19:14820 (R;US) 

Idaho National Engineering Laboratory High-Level Waste 
Roadmap: Revision 2, 19:14639 (R;US) 

Radiological air monitoring and sample analysis research and 
development progress report: Calendar year, 1992, 19:16537 
(R;US) 

Radiological air monitoring and sample analysis: Research and 
development progress report, January-March 1993, 
19:14821 (R;US) 

Radiological air monitoring and sample analysis: Research and 
development progress report, April-June 1993, 19:14822 
(R;US) 

IDEAL FLOW 
Hamiltonian description of the ideal fluid, 19:17374 (R;US) 
IDENTIFICATION SYSTEMS 
The wavelet/scalar quantization compression standard for digi- 
tal fingerprint images, 19:16115 (R;US) 
IFP PROCESS 
See DESULFURIZATION 
IFR REACTOR 

Method for removal of heavy metal from molten salt in IFR fuel 
pyroprocessing, 19:14563 (R;US) 

Physics studies of weapons plutonium disposition in the IFR 
closed fuel cycle, 19:15202 (R;US) 

The Integral Fast Reactor: A practical approach to waste man- 
agement, 19:14565 (R;US) 

Validation and application of a physics database for fast reactor 
fuel cycle analysis, 19:15203 (R;US) 

IGNITION (THERMONUCLEAR) 
See THERMONUCLEAR IGNITION 

IGT DEHYDRODESULFURIZATION PROCESS 
See DESULFURIZATION 

ILEUM 
See SMALL INTESTINE 

ILLINOIS 

Memphis Area Regional Seismic Network: Final report, October 

1986—September 1992, 19:16904 (R;US) 
ILLUMINATION SYSTEMS 
See LIGHTING SYSTEMS 
IMAGE PROCESSING 

A SAR image-formation algorithm that compensates for the 
spatially-variant effects of antenna motion, 19:16581 (R;US) 

Combining nonlinear multiresolution system and vector quanti- 
zation for still image compression, 19:17703 (R;US) 

Estimation of fractal dimensions from transect data, 19:1650S 
(R;US) 

Normalization method for video images, 19:16118 (PA;US) 

Report on the ALIS project, 19:17516 (RA;SE) 

IMAGES 

Opinion rating of comparison photographs of television pictures 

from CCD cameras under irradiation, 19:16438 (R;GB) 
IMIDAZOLES 

Neutron diffraction study of aluminum chloride imidazolium chlo- 

ride molten salts, 19:16032 (R;US) 
IMIDES 

Liquid crystalline thermosetting polyimides: Final report, 

19:16059 (R;US) 





Microchannel formation in polyimide by heavy ion irradiation: For 
the electric packaging board, 19:16071 (R;JP;In Japanese) 

Residual gas analysis (RGA) and shear strength characteristics 
of a silver-filled epoxy and polyimide under long-term, high- 
temperature storage conditions: Final report, 19:16193 (R;US) 

IMINOUREA 
See GUANIDINES 
IMMUNOGLOBULINS 

Selection and manipulation of immunoglobulins for radionuclide 

delivery, 19:16747 (R;US) 
IMPACT FUSION 

Nuclear fusion at heavy water clusters collision with deuterized 

targets, 19:17523 (R;UA;In Russian) 
IMPACT SHOCK 

Evaluation of shock mitigating materials in a V-band pyroshock 
environment simulated with a resonant fixture, 19:16467 
(R:US) 

IMPACT TESTS 

Impact analysis of the UC-609 shipping package, 19:16136 
(R;US) 

Structural design and analysis of a mixer pump for beyond- 
design- basis load, 19:14764 (R;US) 

IMPURITIES 

See also PLASMA IMPURITIES 

Development of separation technique and use of hetero com- 
pounds in liquefied coal, 19:14382 (IA;JP;in Japanese) 

IN UTERO IRRADIATION 

See PRENATAL IRRADIATION 
IN-CORE FUEL MANAGEMENT 

See FUEL MANAGEMENT 
IN-CORE THERMIONIC REACTOR 

See ZERO POWER REACTORS 
IN-SITU PROCESSING 

EM-54 Technology Development In Situ Remediation Integrated 

Program: Annual report, 19:14858 (R;US) 
INCIDENTS 
See ACCIDENTS 
INCINERATION 
See COMBUSTION 
INCINERATORS 

Consolidated Incineration Facility metals partitioning test: Final 
report, 19:14806 (R;US) 

Development of alcohol and biomass technologies, 19:14955 
(RA;JP) 

The Controlled-Air Incinerator at Los Alamos, 19:14697 (R;US) 

INCLUSIVE DISTRIBUTION 
See INCLUSIVE INTERACTIONS 
INCLUSIVE INTERACTIONS 

A study of the ability of the DO detector to measure the single jet 

inclusive cross section, 19:17049 (R;US) 
INCOHERENT SCATTERING 

SWIMS: Sigmund and Winterbon Mulitple Scattering, 19:17646 
(CM;US) 

SWIMS: Sigmund and Winterbon Mulitple Scattering, 19:17645 
(CM;US) 

INCOMPRESSIBLE FLOW 

Ward identity in theory of dynamic systems with noise, 19:16157 

(R;UA;In Russian) 
INDIANA 

Dana Plant history, 1955, 19:14919 (R;US) 

Geophysical investigations of the Western Ohio-indiana region: 
Final report, October 1986-September 1992: Volume 10, 
19:15479 (R;US) 

INDIANS (AMERICAN) 

See AMERICAN INDIANS 
INDICATOR SPECIES 

See BIOLOGICAL INDICATORS 
INDIUM ARSENIDES 

Superconductivity of indium arsenide, induced by irradiation, 
19:15748 (R;UA;In Russian) 

INDOOR AIR POLLUTION 

Determination of olf-values for materials used in buildings: Final 

report for the Pilot project, 19:15629 (R;DK;In Danish) 


INFORMATION RETRIEVAL 


Olf and energy: Phase 1: olf-values for materials. Final report 
from the research project, 19:16891 (R;DK;In Danish) 

Transfer of pollutants in rotary air-to-air heat exchangers - a liter- 
ary survey/state of the art review, 19:15637 (R;SE;In Swedish) 

INDUSTRIAL PLANTS 
See also CHEMICAL PLANTS 
COAL GASIFICATION PLANTS 
COAL LIQUEFACTION PLANTS 
COAL PREPARATION PLANTS 
FEED MATERIALS PLANTS 
PETROLEUM REFINERIES 

Implementation of China’s three synchronizations policy: Case 
studies of wastewater treatment measures at new and reno- 
vated factories, 19:15653 (R;US) 

Report to Congress on abnormal occurrences: Quarterly report, 
July 1—September 30, 1993: Volume 16, Number 3, 19:14931 
(R;US) 

INDUSTRIAL SECTOR 
See INDUSTRY 
INDUSTRIAL WASTES 
See also SPENT LIQUORS 
WHEY 

Assessment and development of an industrial wet oxidation sys- 
tem for burning waste and low upgrade fuels: Final report, 
Phase 2B: Pilot demonstration of the MODAR supercritical 
water oxidation process, 19:14960 (R;US) 

Corrosion and salt deposition issues in a supercritical water oxi- 
dation reactor, 19:15661 (R:US) 

INDUSTRIALIZED COUNTRIES 
See DEVELOPED COUNTRIES 
INDUSTRY 
See also CEMENT INDUSTRY 
CHEMICAL INDUSTRY 
FOOD INDUSTRY 
METAL INDUSTRY 
NATURAL GAS INDUSTRY 
NUCLEAR INDUSTRY 
PETROLEUM INDUSTRY 

Catalytic heat exchangers for industrial applications: Final re- 
port, 19:16167 (R;SE;in Swedish) 

Energy conservation stimulation programme for Slovakia: 
Phase 1: The manufacturing division: Sector studies, 
19:15521 (R;NL) 

Energy conservation stimulation programme for the Czech Re- 
public: Phase 1: The manufacturing division: Sector studies, 
19:15520 (R;NL) 

NEMS industrial module documentation report, 19:15519 (R;US) 

INERTIAL CONFINEMENT 

A review of the ablative stabilization of the Rayleigh-Taylor in- 
stability in regimes relevant to Inertial Confinement Region: 
Revision 1, 19:17598 (R;US) 

Design of an electromagnetic accelerator for turbulent hydrody- 
namic mix studies: Revision 1, 19:17551 (R;US) 

Inertial Confinement Fusion Target Component Fabrication and 
Technology Development report: Annual report, October 1, 
1992—September 30, 1993, 19:17567 (R;US) 

Inertial fusion: achievements and outlooks (informational re- 
port), 19:17580 (IA;RU;in Russian) 

INERTIAL CONFINEMENT FUSION DEVICES 

See ICF DEVICES 

INERTIAL SEPARATORS 

See also CYCLONE SEPARATORS 

Advanced coal-fueled gas turbine systems: Technical progress 
report, July-September 1991, 19:15071 (R;US) 

INFORMATION 
See also CLASSIFIED INFORMATION 
DATA 
Economic espionage and information security, 19:17722 (R;US) 
INFORMATION DISSEMINATION 

The spectre of uncertainty in communicating technological risk, 

19:15531 (R;US) 
INFORMATION RETRIEVAL 

Development of coal conversion technology data processing 

system, 19:17715 (IA;JP) 
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INFORMATION RETRIEVAL 


Program Epicshow: A computer code to allow interactive view- 
ing of the EPIC data libraries (version 94-1), 19:17701 (R;US) 
INFORMATION SYSTEMS 
See also ETDE 
INIS 
EIA directory of electronic products fourth quarter 1993, 
19:17711 (R;US) 
Environmental remediation and waste management information 
systems, 19:17724 (R;US) 
Classification 
Development of information processing system for coal conver- 
sion technology, 19:17716 (IA;JP;In Japanese) 
Coal Gasification 
Development of coal conversion technology data processing 
system, 19:17715 (IA;JP) 
Coal Liquefaction 
Development of coal conversion technology data processing 
system, 19:17715 (IA;JP) 
Configuration 
Hanford Environmental Information System (HEIS): Volume 2, 
Operator’s guide, 19:17713 (R;US) 
Data Acquisition 
CNGBOCHS: An integrated Ingres-Iinterleaf system for process- 
ing change requests associated with GEMBOCHS, EQ3/6, 
and other research groups, 19:17725 (R;US) 
Data Base Management 
Development of coal conversion technology data processing 
system, 19:17715 (IA;JP) 
Development of information processing system for coal conver- 
sion technology, 19:17716 (IA;JP;In Japanese) 
Environmental Exposure Pathway 
The Bavarian videotext information system serving the purposes 
of preventive radiation protection, 19:15430 (IA;DE;in German) 
Food Chains 
The Bavarian videotext information system serving the purposes 
of preventive radiation protection, 19:15430 (IA;DE;In German) 
image Processing 
Development of coal conversion technology data processing 
system, 19:17715 (IA;JP) 
Development of information processing system for coal conver- 
sion technology, 19:17716 (IA;JP;in Japanese) 
Information Retrieval 
Development of coal conversion technology data processing 
system, 19:17715 (IA;JP) 
Development of information processing system for coal conver- 
sion technology, 19:17716 (IA;JP;In Japanese) 
Management 
Development of coal conversion technology data processing 
system, 19:17715 (IA;JP) 
Quality Assurance 
Quality assurance plan for the Oak Ridge Environmental Infor- 
mation System, 19:14869 (R;US) 
Radionuclide Migration 
The Bavarian videotext information system serving the purposes 
of preventive radiation protection, 19:15430 (IA;DE;In German) 
Secrecy Protection 
A systems engineering approach to AIS accreditation, 19:17721 
(R;US) 
Technology Assessment 
Development of information processing system for coal conver- 
sion technology, 19:17716 (IA;JP;in Japanese) 
Transfrontier Contamination 
The Bavarian videotext information system serving the purposes 
of preventive radiation protection, 19:15430 (IA;DE;in German) 
INFRARED RADIATION 
See also FAR INFRARED RADIATION 
Detection of buried objects by fusing dual-band infrared images, 
19:16479 (R;US) 
INIS 
Feasibility study and functional requirements for a digital non- 
conventional literature system at INIS and Member Sites, 
19:17718 (1;GB) 
INJECTION FLUIDS 
See DISPLACEMENT FLUIDS 
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INJECTION WELLS 

Integrated approach towards the application of horizontal wells 
to improve waterflooding performance: Quarterly report, Oc- 
tober 1, 1993—December 31, 1993, 19:14465 (R;US) 

Post waterflood CO. miscible flood in light oil, fluvial: Domi- 
nated deltaic reservoir: First quarterly technical progress 
report, Fiscal year 1994, October 1, 1993-December 31, 
1993, 19:14469 (R;US) 

Productivity and injectivity of horizontal wells: Quarterly report, 
October 1—-December 31, 1993, 19:14455 (R;US) 

INORGANIC COMPOUNDS 

Groundwater quality sampling and analysis plan for environ- 
mental monitoring in Waste Area Grouping 6 at Oak Ridge 
National Laboratory, Oak Ridge, Tennessee, 19:14829 (R;US) 

Impact of catalysis on the production of the top 50 US commod- 
ity chemicals, 19:16063 (R;US) 

Quantitative and qualitative analysis of some inorganic com- 
pounds by Raman spectroscopy, 19:14766 (R;US) 

INORGANIC ION EXCHANGERS 

See also BENTONITE 

lon-exchange performance of crystalline silico-titanates for ce- 
sium removal from Hanford Tank Waste Simulants, 19:14733 
(R;US) 

INORGANIC PHOSPHORS 

See also ZINC SULFIDES 

Radiation-induced structural changes. 3: Optical properties of 
X-ray storage phosphors, 19:17394 (R;JP;ln Japanese) 

INPUT WELL 
See INJECTION WELLS 
INSTITUTO DE ASUNTOS NUCLEARES R1 
See \IAN-R1 REACTOR 
INSTRUMENTS (MEASURING) 
See MEASURING INSTRUMENTS 
INTEGRALS 
See also FEYNMAN PATH INTEGRAL 
The normal integral, 19:17623 (R;US) 
INTEGRATED CIRCUITS 

Application of diffractive optics to photonic integrated circuit 
packaging, 19:16211 (R;US) 

Assessment of the current European research and develop- 
ments in non-invasive integrated circuit analysis: Foreign trip 
report, August 29-September 18, 1993, 19:16190 (R;US) 

Critical analysis of via hole etching with a manufacturable RIE 
process using SiCl,/BCls/Clz chemistries, 19:16206 (R;US) 

Development of a laboratory extreme-ultraviolet lithography tool, 
19:16208 (R;US) 

High-performance GaAs/AlGaAs optical phase modulators for 
microwave photonic integrated circuits, 19:16216 (R;US) 

Illuminators for extreme ultraviolet lithography cameras with ring 
fields, 19:16212 (R;US) 

Techniques for the evaluation of outgassing from polymeric 
wafer pods, 19:16220 (R;US) 

Wafer-level pulsed-DC electromigration response at very high 
frequencies, 19:16217 (R;US) 

INTERACTING BOSON MODEL 

The algebraic generator coordinate method as a way to collec- 
tive dynamics. An application to the interacting boson model, 
19:17181 (RA;PL) 

INTERACTIVE DISPLAY DEVICES 
Interactive graphical model building using telepresence and vir- 
tual reality, 19:17691 (R;US) 
Multimedia as a desktop and classroom tool, 19:17694 (R;US) 
INTERACTIVE GRAPHICS 

See INTERACTIVE DISPLAY DEVICES 
INTERCHANGE INSTABILITY 

See FLUTE INSTABILITY 
INTERFACES (EQUIPMENT) 

See EQUIPMENT INTERFACES 
INTERFEROMETERS 

Proceedings of the workshop on ‘ultra high vacuum techniques 
for a long-baseline laser interferometer’, 19:16418 (R;JP;in 
Japanese) 





[High spectral resolution FTIR observations for the ARM pro- 
gram: Continued development, evaluation and analysis], 
19:16443 (R;US) 

INTERFEROMETRY 

Hard photon interferometry in heavy-ion collisions, 19:16390 
(R;FR) 

INTERMEDIATE VECTOR BOSONS 

See also W MINUS BOSONS 

W PLUS BOSONS 
Z NEUTRAL BOSONS 

Electrons in the DO central calorimeter: A study of the systematic 

biases in the measurement of the W mass, 19:17048 (R;US) 
INTERMEDIATE-LEVEL RADIOACTIVE WASTES 

A59 Drum Activity database (DRUMAC): system documenta- 

tion, 19:14599 (R;GB) 
INTERMETALLIC COMPOUNDS 

Attack of superheater tube alloys, coatings, and claddings by 
coal-ash corrosion, 19:15721 (R;US) 

Structure, stability, and mechanical properties of intermetallic 
phases, 19:15718 (R;US) 

The effect of crystal structure stability on swelling in intermetallic 
uranium compounds, 19:15270 (RA;US) 

INTERNAL CONTAMINATION 
See RADIONUCLIDE KINETICS 
INTERNATIONAL AFFAIRS 
See INTERNATIONAL RELATIONS 
INTERNATIONAL AGREEMENTS 
See also CPPNM 
IAEA AGREEMENTS 

Current policies of the major countries coping with the global 
warming problem and-the energy demand and supply, 
19:15548 (R;JP;in Japanese) 

INTERNATIONAL ATOMIC ENERGY AGENCY 

See IAEA 

INTERNATIONAL COOPERATION 

Development of technology for solar energy utilization, 
19:15565 (RA;JP) 

Note by the IAEA Secretariat in connection with the statement of 
11 October 1993 by the Minister of Atomic Energy of the 
Democratic People’s Republic of Korea (INFCIRC/422), 
19:17729 (R;XA;In Arabic, Chinese, English, French) 

INTERNATIONAL NUCLEAR INFORMATION SYSTEM 

See _ INIS 

INTERNATIONAL RELATIONS 

Current policies of the major countries coping with the global 
warming problem and-the energy demand and supply, 
19:15548 (R;JP;ln Japanese) 

Promotion of development and introduction, 19:15604 (RA;JP) 

INTERSTITIALS 
Self-organization of voids, gas bubbles and dislocation patterns 
under irradiation, 19:15745 (R;UA) 
INTERVENTIONS 
See ADMINISTRATIVE PROCEDURES 
INTRANUCLEAR CASCADES 
See NUCLEAR CASCADES 
INTRUSION DETECTION SYSTEMS 

A Markov Chain Model for evaluating the effectiveness of ran- 
domized surveillance procedures, 19:14912 (R;US) 

An evaluation of fiber optic intrusion detection systems in inte- 
rior applications, 19:14908 (R;US) 

Applications of fiber optics in physical protection, 19:14906 (R;US) 

CAS: Controlled Access Security, 19:17641 (CM;US) 

THIEF: Interactive Simulation of Nuclear Materials Safeguards 
and Security, 19:17640 (CM;US) 

INVERSION 
See TEMPERATURE INVERSIONS 
INVERTERS 

Aging Management Guideline for commercial nuclear power 
plants: Battery chargers, inverters and uninterruptible power 
supplies: Final report, 19:15225 (R;US) 

INVISCID FLOW 
See IDEAL FLOW 
IODINE 
Determination of iodine in drinking water, 19:16003 (RA;CZ) 


ION IMPLANTATION 


Effect of enhanced bromide intake on the concentration ratio 
/Br in the rat thyroid gland, 19:16008 (RA;CZ) 

lodine and some other trace elements of thyroid gland: stan- 
dard and disease, 19:15915 (RA;CZ) 

IODINE 123 

lodine adsorption on activated charcoal paper, 

(R;AT;In German) 
IODINE 125 

lodine adsorption on activated charcoal paper, 

(R;AT;In German) 
IODINE 127 

Technique development for the extraction of environmental lev- 
els of iodide from groundwaters at the Nevada Test Site for 
the purpose of '°1/'27| analyses, 19:16665 (R;US) 

IODINE 129 

A process for determining radiohalogens, 19:14834 (R;US) 

Evaluation and selection of aqueous-based technology for parti- 
tioning radionuclides from ICPP calcine, 19:14784 (R;US) 

lodine adsorption on activated charcoal paper, 19:16571 
(R;AT;In German) 

Technique development for the extraction of environmental lev- 
els of iodide from groundwaters at the Nevada Test Site for 
the purpose of '2°/127| analyses, 19:16665 (R;US) 

Technological aspects of transmutation of technetium and io- 
dine, 19:14667 (R;NL) 

IODINE 131 

Guidelines on the management of patients treated with iodine- 
131, 19:16754 (R;CA;In English, French) 

Reliability and accuracy of the '%’ thyroid activity measure- 
ments performed in the Ukraine after the Chernobyl accident 
in 1986, 19:16822 (R;DE) 

IODINE IODIDES 

See IODINE 


ION ACOUSTIC WAVES 
Studies of lon Acoustic Decay, 19:17550 (R;US) 
iON BEAM INJECTION 
Commissioning of the new high intensity axial injection system 
for GANIL, 19:16272 (R;FR) 
H~- injection simulation for a 5 MW spallation neutron source, 
19:16249 (R;US) 
ION BEAMS 
See also HYDROGEN 1 MINUS BEAMS 
RADIOACTIVE ION BEAMS 
Industrial applications at GANIL, 19:16237 (R;FR) 
lon beam surface treatment: A new capability for rapid melt and 
resolidification of surfaces, 19:14928 (R;US) 
SWIMS: Sigmund and Winterbon Mulitple Scattering, 19:17645 
(CM;US) 
SWIMS: Sigmund and Winterbon Mulitple Scattering, 19:17646 
(CM;US) 
ION COLLISIONS 
See also |ION-ATOM COLLISIONS 
ION-ION COLLISIONS 
Atomic physics using storage-cooler rings, 19:17355 (R;DE) 
Charge state and energy loss of relativistic heavy ions in matter, 
19:15731 (R;DE) 
X-ray emission from very-heavy H- and He-like ions in collisions 
with gaseous and solid targets, 19:17354 (R;DE) 
ION CYCLOTRON-RESONANCE HEATING 
See ICR HEATING 


1ON EXCHANGE MEMBRANES 
See MEMBRANES 


ION IMPLANTATION 

Radio frequency plasma immersion ion implantation (RF PI°): 
structure and property modification of steel surfaces, 
19:15734 (IA;AU) 

Studying of ion implantation effect on the biology in China, 
19:16811 (R;CN) 

Ulttrahigh-current-density metal-ion implantation and 
diamondlike-hydrocarbon films for tribological applications: 
Final report, 19:14923 (R;US) 


19:16571 


19:16571 
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ION MICROSCOPY 


ION MICROSCOPY 

Statistical evaluation of FIM-AP-depth profiles: Theoretical cal- 
culation of correlation coefficients, contingency tables and 
contingency coefficients, 19:15732 (R;DE;In German) 

ION SOURCES 

See also ELECTRON BEAM ION SOURCES 

11th ECR ion source workshop: GSI papers, 19:16273 (R;DE) 

Commissioning of the 14 GHz ECR source at the new Unilac in- 
jector, 19:16277 (RA;DE) 

Redesigned 14 GHz ECR ion source and test bench, 19:16275 
(RA;DE) 

Simulation of ion beam extraction from an ECR source, 
19:16274 (RA;DE) 

Status of the PuMa-ECR (Pulsed Magnetic field), 19:16276 
(RA;DE) 

ION TEMPERATURE 

Anomalous ion heating in very low qa discharges in the SINP 
tokamak, 19:17466 (IA;XA) 

1ION-ATOM COLLISIONS 

6-electron spectroscopy and the atomic clock effect in heavy-ion 
collisions, 19:17353 (R;DE) 

ION-ION COLLISIONS 

Selection of violent collisions by means of a neutron calorimeter 
for interferometry measurements, 19:17309 (R;FR) 

The use of ultraviolet Thomson scattering as a versatile diag- 
nostic for detailed measurements of a collisional laser 
produced plasma, 19:17552 (R;US) 

IONIC CRYSTALS 

He atom-surface scattering: Surface dynamics of insulators, 
overlayers and crystal growth: Progress report, May 1, 1991— 
April 30, 1994, 19:17373 (R;US) 

IONIC REACTIONS 
See CHEMICAL REACTIONS 
IONS 


IONIZATION CALORIMETERS 
See SHOWER COUNTERS 


IONIZING RADIATIONS 
See also GAMMA RADIATION 
X RADIATION 
Possibilities of recording superiow fluxes of ionizing radiations 
resulting in low-temperature cold fusion reactions by means of 
scintillation method, 19:16399 (IA;RU;In Russian) 
IONS 
See also BISMUTH IONS 
CARBON IONS 
HEAVY IONS 
IRON IONS 
MULTICHARGED IONS 
NEON IONS 
NICKEL IONS 
NIOBIUM IONS 
TRION program package for calculation of linear and fluctuation 
characteristics of ion and electron radiation effect on materi- 
als, 19:17334 (IA;RU;in Russian) 
IRIDIUM 
Determination of gold and platinum group elements in rocks by 
neutron activation analysis, 19:15894 (1;BR;In Portuguese) 
IRIDIUM 192 
Type B investigation of the iridium contamination event at the High 
Flux Isotope Reactor on September 7, 1993, 19:15397 (R;US) 
IRIDIUM COMPLEXES 
Photochemistry of dithiolate complexes of the platinum group el- 
ements: Progress report, May 1, 1993—April 30, 1994, 
19:16069 (R;US) 
IRON 


A study on children's condition thalassemia using neutron acti- 
vation analysis and other techniques, 19:15918 (RA;CZ) 

An in situ examination of the Fe species in the Argonne Pre- 
mium Coal Samples using x-ray absorption spectroscopy, 
19:14393 (R;US) 

Dependence of x-ray absorption magnetic circular dichroism on 
layer periodicity in iron-platinum multilayers, 19:15792 (R;US) 
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Ulttrahigh-current-density metal-ion implantation and 
diamondlike-hydrocarbon films for tribological applications: 
Final report, 19:14923 (R;US) 

IRON 56 TARGET 
Momentum transfer dependence of medium effects in the (e,e’) 
longitudinal response, 19:17242 (R;US) 
IRON ALLOYS 
See also ALLOY-NIS50CR22FE18MO9 
IRON BASE ALLOYS 

Attack of superheater tube alloys, coatings, and claddings by 
coal-ash corrosion, 19:15721 (R;US) 

Electro-spark deposited coatings for fossil energy environments, 
19:15768 (RA;US) 

Electron energy dependence of amorphization in Zr3Fe, 
19:15713 (R;US) 

Fracture behavior of W based materials: Final report, 19:15751 
(R;US) 

Irradiation-induced phase transformations in zirconium alloys, 
19:15714 (R;US) 

Structure, stability, and mechanical properties of intermetallic 
phases, 19:15718 (R;US) 

IRON BASE ALLOYS 
See also CAST IRON 
STEELS 
Commercialization 

Development of ductile Fe,Al-based aluminides, 19:15755 

(RA;US) 
Corrosion 

Aqueous corrosion and corrosion-sensitive embrittlement of 
Fe3Al-based and lean-aluminum iron aluminides, 19:15763 
(RA;US) 

Corrosion performance of iron aluminides, 19:15764 (RA;US) 

Environmental effects on iron aluminides, 19:15767 (RA;US) 

Fireside corrosion test of candidate superheater alloys, coatings 
and claddings, 19:15775 (RA;US) 

Elasticity 
Elastic behavior of iron and nickel aluminides, 19:15766 (RA;US) 
Electrodeposition 

Electro-spark deposited coatings for fossil energy environments, 

19:15768 (RA;US) 
Embrittlement 

Aqueous corrosion and corrosion-sensitive embrittlement of 
Fe3Al-based and lean-aluminum iron aluminides, 19:15763 
(RA;US) 

Hydrogen induced embrittlement of Fe3Al alloy FA-129 under 
cyclic loading, 19:15762 (RA;US) 

Extrusion 

Fabrication of advanced iron aluminide-clad 304 austenitic 

stainless steel tubing, 19:15772 (RA;US) 
Fracture Properties 

Hydrogen induced embrittlement of Fe3Al alloy FA-129 under 

cyclic loading, 19:15762 (RA;US) 
Mechanical Properties 

Development of ductile Fe3Al-based aluminides, 19:15755 
(RA;US) 

Mechanical properties of iron-aluminum alloys, 
(RA;US) 

The influence of thermomechanical processing on microstruc- 
ture and properties of iron aluminides, 19:15760 (RA;US) 

Microstructure 

The influence of thermomechanical processing on microstruc- 

ture and properties of iron aluminides, 19:15760 (RA;US) 
Physical Radiation Effects 

Irradiation effects in Fe-30%Ni alloy during Ar ion implantation, 

19:15707 (R;SY;In Arabic) 
Tensile Properties 

Low-aluminum-content iron-aluminum alloys, 19:15759 (RA;US) 

Tensile properties of as-cast iron-aluminide alloys, 19:15756 
(RA;US) 

Weldability 

Weldability of iron aluminides, 19:15757 (RA;US) 

Weldability of polycrystalline aluminides, 19:15758 (RA;US) 
Young Modulus 

Elastic behavior of iron and nickel aluminides, 19:15766 (RA;US) 
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IRON COMPLEXES 

See also FERROCYANIDES 

Metallocarboxylate chemistry: Progress report, April 1, 1989— 
September 20, 1991, 19:16039 (R;US) 

The synthesis and characterization of new iron coordination 
complexes utilizing an asymmetric coordinating chelate lig- 
and, 19:14978 (R;US) 

IRON COMPOUNDS 
See also IRON HYDROXIDES 
IRON OXIDES 
IRON SILICIDES 
IRON SULFIDES 

The development of precipitated iron catalysts with improved 
stability: Final report, September 1987—-September 1992, 
19:16045 (R;US) 

Total cyanide analysis of tank core samples: Analytical results 
and supporting investigations: Revision 1, 19:14879 (R;US) 

IRON HYDROXIDES 

Biomimetic lithography and deposition kinetics of iron oxyhy- 

droxide thin films, 19:16768 (R;US) 
IRON IONS 

Theoretical study of reactions at the electrode-electrolyte inter- 
face: Progress report, February 1, 1993—March 31, 1994, 
19:15724 (R;US) 

IRON OXIDES 

Charge distribution analysis of catalysts under simulated reac- 
tion conditions: Fifth quarterly technical progress report, 
October 1—December 31, 1993, 19:16049 (R;US) 

Technology development for iron Fischer-Tropsch catalysts: 
Quarterly technical progress report, period ending September 
30, 1993, 19:16047 (R;US) 

IRON SILICIDES 

Gas source molecular beam epitaxy of Giron disilicide on 
Si(111) with silane and iron pentacarbonyl, 19:15851 
(R;DE;In German) 

IRON SULFIDES 

Development of bituminous coal liquefaction technology.: Study 
on pilot plant aiding (study on coal liquefying conditions), 
19:14374 (IA;JP;In Japanese) 

Development of bituminous coal liquefaction technology.: Study 
using a small device (study on synthetic iron sulfide catalyst), 
19:14373 (IA;JP;in Japanese) 

IRRADIATION CAPSULES 

Gammaspectrometry of R139-66/4, 19:15334 (R;NL) 
IRRADIATION CHANNELS 

See EXPERIMENTAL CHANNELS 
IRRADIATION PLANTS 

Pilot plant for electron beam SO. and NO, removal from com- 
bustion flue gases, 19:14924 (R;PL) 

IRT-SOFIA REACTOR 

Estimation of the radiological consequences to the population of 
the city of Sofia in case of a serious hypothetical accident in 
the IRT-2000, 19:15301 (IA;BG;In Bulgarian) 

ISOTOPE DATING 

Uranium series radioactive disequilibria study using gamma 
spectrometry with low energy and application to the dating in 
geology, 19:14535 (I;MA;In French) 

ISOTOPE ENRICHED MATERIALS 

See also ENRICHED URANIUM 

Cerium evaporation from an electron beam source, 19:14918 
(R;FR) 

ISOTOPE ENRICHMENT 
See ISOTOPE SEPARATION 
ISOTOPE PRODUCTION 

Type B investigation of the iridium contamination event at the High 
Flux Isotope Reactor on September 7, 1993, 19:15397 (R;US) 

Waste minimization in the Los Alamos Medical Radioisotope 
Program, 19:14696 (R;US) 

ISOTOPE SEPARATION 

See also LASER ISOTOPE SEPARATION 

An on-line isotopic separator test bench at GANIL, 19:16271 
(R;FR) 

ISOTOPIC SEPARATION 
See ISOTOPE SEPARATION 


KAOLIN 


ITER TOKAMAK 
ITER ECH launcher options for start-up assist, bulk heating, and 
EC current drive experiments, 19:17533 (R;US) 
LIDAR Thomson scattering: A collection of papers presented at 
the IAEA technical committee meeting, 19:17445 (I;XA) 
Review of Canadian contributions to the design of ITER, 
19:17576 (IA;CA) 
ITR REACTOR 
See ZERO POWER REACTORS 


J 


JAPAN MATERIALS TESTING REACTOR 
See JMTR REACTOR 
JAPAN RESEARCH REACTOR-2 
See JRR-2 REACTOR 
JAPAN SHIP REACTOR MUTSU 
See MUTSU REACTOR 
JECCO PROCESS 
See DESULFURIZATION 
LIME-LIMESTONE WET SCRUBBING PROCESSES 
JEJUNUM 
See SMALL INTESTINE 
JET ENGINE FUELS 
Advanced thermally stable jet fuels: Technical progress report, 
April 1993—June 1993, 19:14979 (R;US) 
JET MODEL 
Dijet production at large rapidity intervals, 19:17042 (R;DE) 
Hard photoproduction: An analysis of the first ZEUS data, 
19:17033 (R;DE;in German) 
JET REACTORS 
See JET TOKAMAK 
JET TOKAMAK 
Classical parallel transport in a multi-species plasma from a 21 
moment approximation, 19:17519 (R;GB) 
High-performance JET plasmas with pellet injection, 19:17444 
(IA;XA) 
LIDAR Thomson scattering: A collection of papers presented at 
the IAEA technical committee meeting, 19:17445 (1I;XA) 
JINR CYCLOTRONS 
Optimization of electromagnet for isochronous cyclotron U- 
120K, 19:16252 (R;XJ;ln Russian) 
JIPPT-2 DEVICE 
Limiter H-mode transition on JIPP T-lIU, 19:17461 (IA;XA) 
JMTR REACTOR 
Preliminary safety analysis for JMTR core conversion to LEU 
fuel, 19:15379 (RA;US) 
JOB TRAINING 
See TRAINING 
JRR-2 REACTOR 
Full core MEU fuel demonstration in the JRR-2, 19:15322 (RA;US) 


K 


K CODES 
New version of the KASKAD program packet for calculation of 
linear and fluctuation characteristics of electron-photon fields 


in the energy range of 0.01-10° MeV, 19:17336 (IA;RU;In 
Russian) 


K REACTOR 
The effects of PAT on the Savannah River ecosystem, particu- 
larly fisheries, 19:15308 (R;US) 
K02 
See KAONS NEUTRAL LONG-LIVED 
KANSAS 
Characterization of aquifer relationships by using geochemical 
techniques for plume delineation, 19:16613 (R;US) 
KAOLIN 
PIGE studies on fluorine in Polish clays and kaolins (technologi- 
cal and environmental approach), 19:15956 (RA;CZ) 


ERA Vol. 19, No. 6 765 





KAON MINUS REACTIONS 


KAON MINUS REACTIONS 
Scalar and vector meson production in (K~ ,K*) reactions on nu- 
clei, 19:17245 (R;US) 
KAON PLUS REACTIONS 
Scalar and vector meson production in (K~ ,K*) reactions on nu- 
clei, 19:17245 (R;US) 
KAONS 
See also KAONS MINUS 
KAONS NEUTRAL 
KAONS PLUS 
Report on kickers working group discussion, 19:16346 (RA;CA) 
KAONS 2 
See KAONS NEUTRAL LONG-LIVED 
KAONS MINUS 
Production of cumulative particles and quark-gluon strings 
model, 19:17299 (R;RU) 
Weak decays of charged K-mesons and charm particles, 
19:17136 (R;GB) 
KAONS NEUTRAL 
See also KAONS NEUTRAL LONG-LIVED 
Elastic charge form factors for K mesons, 19:17120 (R;US) 
KAONS NEUTRAL LONG-LIVED 
Medium energy measurements of N-N parameters: Progress re- 
port, January 1, 1991—December 31, 1993, 19:17052 (R;US) 
KAONS PLUS 
Elastic charge form factors for K mesons, 19:17120 (R;US) 
Production of cumulative particles and quark-gluon strings 
model, 19:17299 (R;RU) 
Weak decays of charged K-mesons and charm particles, 
19:17136 (R;GB) 
KAPPA-725 RESONANCES 
See MESONS 
KCB REACTOR 
See BORSSELE REACTOR 
KEK PHOTON FACTORY 
10th anniversary symposium of the first emission of radiation at 
the photon factory, KEK, 19:16369 (R;JP;in Japanese) 
KEK SYNCHROTRON 
Adc biased rapid-cycling magnet system operating in a dual fre- 
quency mode, 19:16328 (RA;CA) 
KENTUCKY 
Memphis Area Regional Seismic Network: Final report, October 
1986—September 1992, 19:16904 (R;US) 
KERNFORSCHUNGSANLAGE JUELICH 
Comparative assessment of radiation doses to the population 
derived from different models referring to a multi-source nu- 
clear installation, 19:16552 (IA;DE;In German) 
Determination of plutonium in aqueous waste streams of the 
Juelich Research Center, 19:14684 (IA;DE;in German) 
Radiation exposure in the environs of nuclear facilities, 
19:16556 (IA;DE;In German) 
KERNKRAFTWERK BIBLIS-4 
See BIBLIS-4 REACTOR 
KICKER MAGNETS 
A preliminary design of the Los Alamos fast kicker magnet 
pulser and power supply, 19:16339 (RA;CA) 
A prototype kicker magnet for the kaon factory, 19:16353 (RA;CA) 
KIDNEYS 
Analyses of elemental absorption and excretion on mice bearing 
ascites tumor, 19:15979 (RA;CZ) 
KIEV CYCLOTRON 
Systems for automatic diagnostics and protection of accelera- 
tors, 19:16239 (R;UA;In Russian) 
KILAUEA VOLCANO 
Annotated bibliography, seismicity of and near the island of 
Hawaii and seismic hazard analysis of the East Rift of Ki- 
lauea, 19:16902 (R;US) 
KILN INCINERATORS 
See INCINERATORS 
KILNS 
Passamaquoddy Innovative Clean Coal Technology Program: 
Public design report, 19:15077 (R;US) 
KNOCK-ON ELECTRONS 
See ELECTRONS 
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KONRAD ORE MINE 

Qualifications and standards to be met by radioactive waste to 
be accepted for ultimate disposal (preliminary acceptance cri- 
teria of April 1990, as amended in October 1993) - national 
repository in the Konrad mine, 19:14610 (R;DE;In German) 

KOPPERS VACUUM CARBONATE PROCESS 

See DESULFURIZATION 

KOSMOS SATELLITES 

Investigation of cosmic radiation doses behind shielding on the 
KOSMOS-1887 biosatellite outward surface, 19:16842 
(IA;RU;In Russian) 

KRYPTON 

Feasibility survey: Krypton removal at Hanford, 19:14672 (R;US) 
KRYPTON 83 

Internal conversion in highly stripped Kr ions, 19:17193 (RA;PL) 
KRYPTON 85 

A survey of methods for separating and immobilizing krypton-85 
arising from a nuclear fuel reprocessing plant, 19:14562 (R;CA) 

The measurement of low concentrations of Kr-85 in atmospheric 
air samples, 19:16550 (RA;CZ) 

KRYPTON FLUORIDE LASERS 

Experimental support for KrF laser modeling: Final report, 
19:16194 (R;US) 

Intracavity flux dependent absorption in e-beam pumped KrF, 
19:16187 (R;US) 

KUPFFER CELLS 
See RETICULOENDOTHELIAL SYSTEM 
KUR REACTOR 

Summary reports of activities under visiting research program 
(1993), 19:17615 (R;JP;In Japanese) 

The proceedings of 1993-workshop on 'development and appli- 
cation of facilities for low temperature irradiation as well as 
controlled irradiation’, 19:15361 (R;JP;in Japanese) 

The records of radiation control division, no. 28 (1992), 
19:16852 (R;JP;in Japanese) 

KUREHA ACETATE PROCESS 

See DESULFURIZATION 

KVB PROCESS 
See DESULFURIZATION 
KYOTO UNIVERSITY REACTOR 
See KUR REACTOR 


L 


L CODES 
LUGS: Stress for Integral Attachments to Pipe, 19:17633 (CM;US) 
L REACTOR 
Hydrologic analysis of Steel Creek and L Lake and the effects of 
flow reduction on Steel Creek habitat, 19:16700 (R;US) 
L SHELL 
Systematic study of L-shell ionization of some rare earth ele- 
ments by light ion bombardment, 19:17319 (R;PL) 
LA REINA REACTOR 
See RESEARCH REACTORS 
LABORATORY BUILDINGS 
Initial building investigations at Aberdeen Proving Ground, 
Maryland: Building E5190, 19:16617 (R;US) 
LACTIC ACID 
Technological and economic potential of poly(lactic acid) and 
lactic acid derivatives, 19:15642 (R;US) 
LAKES 
The surface water submodel for the assessment of Canada’s 
nuclear fue! waste management concept, 19:14817 (R;CA) 
LAMBDA 2282 RESONANCES 
See LAMBDA C PLUS BARYONS 
LAMBDA C PLUS 
See LAMBDA C PLUS BARYONS 
LAMBDA C PLUS BARYONS 
A measurement of A,* spin using the Ap*+ — pK-~2x* decay 
channel, 19:17064 (R;PL) 
A study of angular distribution of A,-* — pK~2* produced in the 
reaction 7—Cu at 230 GeV/c, 19:17063 (R;PL) 





LAMBDA NEUTRAL 
See LAMBDA PARTICLES 
LAMBDA PARTICLES 
A quark model of AA production in pp interactions, 19:16996 
(R;US) 

LAMBDA-2250 RESONANCES 

See LAMBDAC PLUS BARYONS 
LAMBDA-2260 RESONANCES 

See LAMBDA C PLUS BARYONS 
LAMINOGRAPHY 

See TOMOGRAPHY 
LAMPF LINAC 

A distributed design for monitoring, logging, and replaying de- 
vice readings at LAMPF, 19:17667 (RA;JP) 

Recent developments in zinc oxide target chemistry, 19:16089 
(R;US) 

LAND FILLS 
See SANITARY LANDFILLS 
LAND POLLUTION 

Energy dispersive X-ray fluorescence analysis applied to 

biomonitoring on Alps, 19:16012 (RA;CZ) 
LAND RECLAMATION 

Addendum 2: Logs of monitor wells drilled May 1988 through 
December 1992, 19:14493 (R;US) 

Method for predicting the effects of sea area land reclamation of 
coal ash on the surrounding environment.: Verification of 
leaching and migration of trace elements by lysimeter experi- 
ment, 19:15068 (R;JP;ln Japanese) 

LAND RESOURCES 

Food security in the context of global environmental change, 
19:16576 (R;US) 

Natural resource damages under CERCLA: CERCLA Informa- 
tion Brief, 19:15536 (R;US) 

LANDFILLS 

See SANITARY LANDFILLS 
LANDFORMS 

See GEOMORPHOLOGY 
LANGMUIR OSCILLATIONS 

See PLASMA WAVES 
LANGMUIR PROBE 

Rotating Langmuir probe for measurement of edge radial pro- 

files on CASTOR tokamak, 19:17470 (IA;XA) 
LANGUAGES (PROGRAMMING) 
See PROGRAMMING LANGUAGES 
LANL 

Laboratory-directed research and development: FY1993 com- 
pleted projects: Progress report, 19:16701 (R;US) 

Los Alamos Waste Management Cost Estimation Model: Final 
report: Documentation of waste management process, devel- 
opment of Cost Estimation Model, and model reference 
manual, 19:14693 (R;US) 

LANTHANIDES 
See RARE EARTHS 
LANTHANUM 139 REACTIONS 

Simulation of heavy-ion collisions within relativistic mean-field 

two-fluid model, 19:17266 (IA;DE) 
LANTHANUM COMPOUNDS 

Advanced ceramic materials and electrochemical processes at 

interfaces, 19:15834 (RA;US) 
LAPLACE EQUATION 
Cost-effective computations with boundary interface operators 
in elliptic problems, 19:17657 (R;RU) 
LASER DRILLING 
Drilling with fiber-transmitted, visible lasers, 19:15796 (R;US) 
LASER ISOTOPE SEPARATION 

Copper vapor laser and its applications, 19:14539 (R;FR;In 
French) 

Drift velocity of gadolinium plasma in gadolinium atomic vapor 
produced by electron beam heating, 19:14542 (R;JP;In 
Japanese) 

lon collection from laser resonance photoionized plasma by ap- 
plying radio-frequency voltage, 19:14544 (R;JP;In Japanese) 

Temperature profiles of evaporation surface heated by electron 
beam, 19:14543 (R;JP;in Japanese) 


LASER MIRRORS 

Active two phase cooling of optics: Final technical report, Jan- 

uary 22, 1988—July 22, 1991, 19:16487 (R;US) 
LASER RADIATION 

Pump-probe method for investigating laser ablation and optical 
damage threshold mechanisms in optical materials, 19:16448 
(R;US) 

LASER TARGETS 

New polymer target-shell properties and characterizations: Ap- 
pendix A, 19:17562 (R;US) 

X-ray radiographic imaging of hydrodynamic phenomena in 
radiation driven materials — shock propagation, material com- 
pression and shear flow: Revision 1, 19:17597 (R;US) 

LASER-PRODUCED PLASMA 

Analytic formulation for the ac electrical conductivity in two- tem- 
perature, strongly coupled, overdense plasma: FORTRAN 
subroutine, 19:17549 (R;US) 

Collective Thomson scattering measurements of the lon Acous- 
tic Decay Instability: Final report, 19:17438 (R;US) 

Microwave interferometry of laser induced air plasmas formed 
by short laser pulses, 19:16955 (R;US) 

Studies of lon Acoustic Decay, 19:17550 (R;US) 

The use of ultraviolet Thomson scattering as a versatile diag- 
nostic for detailed measurements of a collisional laser 
produced plasma, 19:17552 (R;US) 

LASERS 
See also CHEMICAL LASERS 
FREE ELECTRON LASERS 
SOLID STATE LASERS 

Description of a laser vaporization source and a supersonic 
cluster beam apparatus, 19:16435 (R;SE) 

Scientific applications for high-energy lasers, 19:17596 (R;US) 

LATTICE DEFECTS 
See CRYSTAL DEFECTS 


LATTICE FIELD THEORY 
A new approach to the problem of dynamical quarks in numeri- 
cal simulations of lattice QCD, 19:16993 (R;DE) 
A precise determination of the running coupling in the SU(3) 
Yang-Mills theory, 19:16968 (R;DE) 
Induced lattice dielectric gauge theory at finite temperature, 
19:16979 (R;JP) 
The nature of the pion at high temperature, 19:17002 (IA;DE) 
LATTICES (REACTOR) 
See REACTOR LATTICES 


LAWRENCE BERKELEY LABORATORY 
EH&S annual report: Summary of activities Environment, Health 
and Safety Division, 1992, 19:14875 (R;US) 


LAWRENCE LIVERMORE LABORATORY 

Addendum 2: Logs of monitor wells drilled May 1988 through 
December 1992, 19:14493 (R;US) 

Energy and technology review, 19:15571 (R;US) 

LEAD 

Determination of lead and bromine in environmental samples by 
XRF and atomic absorption analyses, 19:15939 (RA;CZ) 

Determination of lead in different plants at Tripoli city by PIXE 
analysis method, 19:15974 (RA;CZ) 

Investigation and evaluation of airborne pollution in the frame- 
work of PARCOM (North Sea) and HELCOM (Baltic Sea) - 
subproject: Measurements of trace metals, 19:16543 
(R;DE;In German) 

Manufacturing feasibility of several lead-free solders for elec- 
tronic assembly, 19:16215 (R;US) 

Prototyping lead-free solders on hand-sokdered, through-hole 
circuit boards, 19:16205 (R;US) 

Remedial investigation report on the abandoned nitric acid 
pipeline at the Oak Ridge Y-12 Plant, Oak Ridge, Tennessee, 
19:14865 (R;US) 

Studies on human exposure to environmental lead in Tanta, 
Egypt using EDXRF, 19:15908 (RA;CZ) 

Toxic heavy metals and other trace elements in foodstuffs from 
different countries: results from an IAEA co-ordinated re- 
search programme, 19:15988 (RA;CZ) 
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LEAD 208 


LEAD 208 
lsoscalar dipole excitations and toroidal moments of atomic nu- 
clei, 19:17174 (R;RU;In Russian) 
LEAD 208 REACTIONS 
Reactions near the Coulomb barrier, 19:17232 (RA;FR) 
LEAD 208 TARGET 
Angular distribution of particle emission relative to the reaction 
plane in BI+PB collisions at 1 GeV/U, 19:17263 (IA;DE) 
Dissociation reactions of the '1'Be one-neutron halo and the "Li 
two-neutron halo, 19:17269 (IA;DE) 
Low-energy fission of unstable heavy nuclei studied by use of 
secondary beams, 19:17268 (IA;DE) 
The astrophysical reactions '*C(a,y)'®O and ’Be(p,7)®B and 
Coulomb dissociation experiments, 19:17255 (R;DE) 
Tidal symmetry in scattering of polarized *°Na from 2°8Pb, 
19:17311 (RA;:PL) 
LEAD METHOD 
See ISOTOPE DATING 
LEAD MINERALS 
See MINERALS 
LEAD-ACID BATTERIES 
Field operation test of utility interactive load conditioner with 
photovoltaic cells at a demonstration house, 19:15000 
(R;JP;in Japanese) 
LEAK TESTING 
Acoustic leak detection at complicated geometrical structures 
using fuzzy logic and neural networks, 19:15286 (R;DE) 
LEAKAGE (NEUTRON) 
See NEUTRON LEAKAGE 
LEARNING 
On stochastic approximation algorithms for classes of PAC 
learning problems, 19:17627 (R;US) 
LED 


See LIGHT EMITTING DIODES 
LENSES 
Wavefront sensing applications of binary optics, 19:16446 (R;US) 


LEP STORAGE RINGS 
Detectors for the decicated heavy-ion experiment at the CERN 
large hadron collider, 19:16394 (IA;DE) 
Electroweak physics with LEP, 19:17098 (R;FR) 
Ideas on a generic control systems based on the experience on 
the 4 LEP experiments control system, 19:16368 (RA;JP) 
Interfacing industrial process control systems to LEP/LHC, 
19:16300 (RA;JP) 
Machine and detectors, 19:16370 (RA;FR) 
Overview of kicker magnet systems at the SPS and LEP, 
19:16337 (RA;CA) 
Simulation of the beam halo from the beam-beam interaction in 
LEP, 19:16371 (R;US) 
The LEP alarm system, 19:16298 (RA;JP) 
The software for the CERN LEP beam orbit measurement sys- 
tem, 19:16299 (RA;JP) 
LEPTON NUMBER 
B+L violating rates in the symmetric phase of the standard 
model, 19:16992 (R;DE) 
Probing lepton number violation via Majorana neutrinos at 
hadron supercolliders, 19:17134 (R;GB) 
LEPTON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
LEPTON-NUCLEON INTERACTIONS 
See also DEEP INELASTIC SCATTERING 
ELECTRON-NUCLEON INTERACTIONS 
NEUTRINO-NUCLEON INTERACTIONS 
Polarized lepton-nucleon scattering, 19:17115 (R;US) 
LEPTONIC DECAY 
Z — ll-bar.,., events and TRISTAN, 19:17078 (RA;JP) 
LEPTONS 
See also ELECTRONS 
MUONS 
NEUTRINOS 
A search for first generation scalar leptoquarks at ,/s = 1.8 TeV 
with the DO detector, 19:17047 (R;US) 
Measurement of ete~ — pty and ete — yt+- processes 
with the TOPAZ detector, 19:17072 (RA;JP) 
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LEUCOCYTES 
See LEUKOCYTES 


LEUKOCYTES 
See also LYMPHOCYTES 
Extended potential of leukocyte labelling with 9°" Tc, 19:16081 
(IA;CZ;in Czech) 
The antibody approach of labeling blood cells, 19:16746 (R;US) 
LEVEL INDICATORS 
Survey of liquid-level detection devices used in safeguards and 
their performance values, 19:14615 (R;US) 
LEVITATED TRAINS 
SERAPHIM: A magnetic propulsion scheme for fast trains, 
19:15684 (R;US) 
LICENSING REGULATIONS 
Advances in Canadian regulatory practice, 19:17730 (R;CA) 
LICHENS 
A preliminary study of elemental bioaccumulation on Pseude- 
vernia Furfuracea thalli exposed in urban and rural sites, 
19:15968 (RA;CZ) 
Heavy metals in Parmelia sulcata and Inula viscosa collected in 
the neighbourhood of a coal-fired power station, 19:15969 
(RA;CZ) 
intercomparison of techniques available at INET] in the analysis 
of two IAEA candidate research materials, 19:15947 (RA;CZ) 
Metal determination by EDXRF in lichens: a contribution to pol- 
lutants monitoring, 19:15906 (RA;CZ) 
LIDAR 
See OPTICAL RADAR 


LIGHT EMITTING DIODES 
Fibre optics compatibility with radiative environment inside PWR 
containment, 19:15107 (R;FR) 
LIGHT GUIDES 
See OPTICAL FIBERS 


LIGHT NUCLEI 
See aiso BERYLLIUM 11 
BORON 10 
CARBON 12 
CARBON 14 
CHLORINE 36 
DEUTERIUM 
FLUORINE 18 
HELIUM 3 
HELIUM 6 
LITHIUM 10 
LITHIUM 11 
MAGNESIUM 24 
MAGNESIUM 31 
NEON 20 
NITROGEN 15 
OXYGEN 16 
SILICON 28 
SILICON 32 
SODIUM 31 
SODIUM 32 
TRITIUM 
Investigation of light nuclei structure on the beams of polarized 
protons and deuterons at KhFTI, 19:17212 (R;UA;in Russian) 
LIGHT WATER COOLED REACTORS 
See WATER COOLED REACTORS 
LIGHT WATER MODERATED REACTORS 
See WATER MODERATED REACTORS 
LIGHTING SYSTEMS 
RADIANCE2.3: Geometric Modeling, Radiation Simulation, 
Rendering, Analysis Package, 19:17637 (CM;US) 
LIGHTNING 
1993 triggered lighnting test program: Environments within 20 
meters of the lighting channel and small area temporary pro- 
tection concepts, 19:16474 (R;US) 
LIGNIN 
Lignin peroxidase from the wood-degrading basidiomycete 
Trametes versicolor: Studies of enzymic properties and gene 
structure, 19:14954 (R;SE) 





LIGNITE 

Development of biological coal gasification (MicGAS process): 
14th Quarterly report, 19:14309 (R;US) 

Exhaust emissions depending on the use of different fossil fuels 
on a feed grate produced by the GEKO company at the 
Friedrichshagen heating station of the EBAG, 19:15067 
(R;DE;in German) 

LIME-LIMESTONE WET SCRUBBING PROCESSES 

Pilot-scale Limestone Emission Control (LEC) process: A devel- 
opment project: Volume 1, Main report and appendices A, B, 
C, and D: Final report, 19:15088 (R;US) 

Pilot-scale limestone emission control (LEC) process: A devel- 
opment project: Final report, Volume 2, Appendix E, Part 1, 
19:15089 (R;US) 

Pilot-scale limestone emission control (LEC) process: A devel- 
opment project: Final report, Volume 3, Appendix E, Part 2, 
19:15090 (R;US) 

LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 
See also ATLAS SUPERCONDUCTING LINAC 
CEBAF ACCELERATOR 
HILACS 
LAMPF LINAC 
STANFORD LINEAR COLLIDER 

Contributions to the PAC conference, 19:16240 (R;FR) 

Radiation calculations for the SSC Linac, 19:16317 (R;US) 

Tests of planar permanent magnet multipole focusing elements, 
19:16319 (R;US) 

LINEAR PROGRAMMING 

Enhanced algorithms for stochastic programming, 19:17700 
(R;US) 

New approaches to linear and nonlinear programming: Progress 
report, April 15, 1993—February 28, 1994, 19:17629 (R;US) 

LIQUEFIERS 
See CONDENSERS 
LIQUID ASPHALT 
See PETROLEUM RESIDUES 
LIQUID EFFLUENTS 
See LIQUID WASTES 
LIQUID FLOW 

The effect of turbulence on the stability of liquid jets and the re- 
sulting droplet size distributions: Fourth quarterly technical 
report, October 1, 1993—December 31, 1993, 19:16145 (R;US) 

LIQUID METAL COOLANT 
See LIQUID METALS 
LIQUID METAL COOLED REACTORS 

See also LMFBR TYPE REACTORS 

SAFE: A computer code for the steady-state and transient ther- 
mai analysis of LMR fuel elements, 19:15310 (R;US) 

LIQUID METAL TEST FACILITIES 

See TEST FACILITIES 

LIQUID METALS 
Molten metal analysis by laser produced plasmas: Technical 
progress report, 19:15725 (R;US) 
LIQUID PHASE METHANATION PROCESS 
See COAL GASIFICATION 
LIQUID WASTES 
See also SPENT LIQUORS 
WASTE WATER 

A “zero waste” coolant management strategy, 19:14719 (R;US) 

AIRSOURC code aerosol model in radioactive waste tanks, 
19:14771 (R;US) 

Effluent emissions monitoring at the DOE Hanford Site, 
19:14832 (R;US) 

Hanford Tank Waste Remediation Systems (TWRS) Waste Pre- 
treatment Program strategy and issues, 19:14770 (R;US) 

Idaho Chemical Processing Plant Liquid Effluent Treatment and 
Disposal Facility hot test report, 19:14778 (R;US) 

Integrated management of liquid effluents at the Hanford Site, 
19:14768 (R;US) 

Long-range effects of nuclear power plant, as measured in the 


Rhine River far away from the source, 19:15418 (IA;DE;In 
German) 


LMFBR TYPE REACTORS 


Simultaneous cyclic and prompt neutron activation in large land- 
fill and sewage sample analysis, 19:15899 (RA;CZ) 

Survey of liquid-level detection devices used in safeguards and 
their performance values, 19:14615 (R;US) 

Toxicity test of the F-Area seep soils by laboratory lettuce seed 
germination and seedling growth, 19:16873 (R;US) 

LIQUIDS 
See also COAL LIQUIDS 
LIQUID METALS 

Development of flammable liquid storage wooden cabinets for 

chemical laboratories, 19:16137 (R;US) 
LITHIUM 
A general theory of the magnetic hyperfine interaction in param- 
agnetic metals, 19:15741 (R;DE;in German) 
LITHIUM 10 
Dynamical correlations in drip line nuclei, 19:17162 (IA;DE) 
LITHIUM 11 

Continuum response of the Borromean nuclei He and "Li, 
19:17163 (IA;DE) 

Dynamical correlations in drip line nuclei, 19:17162 (IA;DE) 

LITHIUM 11 REACTIONS 

Dissociation reactions of the ''Be one-neutron halo and the "Li 
two-neutron halo, 19:17269 (IA;DE) 

Dynamical correlations in drip line nuclei, 19:17162 (IA;DE) 

LITHIUM 6 TARGET 

Topical report on a preconceptual design for the Spallation- 
Induced Lithium Conversion (SILC) target for the accelerator 
production of tritium (APT), 19:17221 (R;US) 

LITHIUM ALLOYS 

Calculations of nonspherically averaged charge densities for 
subtitutionally disordered alloys, 19:15795 (R;US) 

The second workshop on phase separation with ordering, 
19:17380 (R;JP) 

LITHIUM HYDROXIDES 

Purification of mercury contaminated 
19:15651 (R;US) 

Radiolysis of the aqueous lithium salt blanket, 19:17578 (IA;CA) 

LITHIUM OXIDES 

Fusion solid-breeder irradiation experience at CRNL, 19:17577 

(IA;CA) 
LITHIUM SILICATES 
Scintillating glass fiber neutron sensors: 1, Production and opti- 
cal characterization, 19:16427 (R;US) 
LITHUANIA 
Gas development plan - Lithuania: Phase 1, 19:14574 (R;DK) 
Lithuania training needs analysis, 19:14515 (R;DK) 
LIVER 

Instrumental neutron activation analysis of marine mammal liver 
tissues archived in the National Biomonitorinng Specimen 
Bank, 19:15990 (RA;CZ) 

LMFBR TYPE REACTORS 
See also BOR-60 REACTOR 
EBR-2 REACTOR 
PHENIX REACTOR 

AFDM: An advanced fluid-dynamics model: Volume 6: EOS- 
AFDM interface, 19:15477 (R;US) 

Advanced LMR safety analysis capabilities in the SASSYS-1 
and SAS4A computer codes, 19:15377 (R;US) 

Consolidated fuel reprocessing program: Criticality experiments 
with fast test reactor fuel pins in an organic moderator, 
19:16121 (R;US) 

Critical experiments with mixed plutonium-uranium nitrate solu- 
tions having Pu:(Pu + U) ratios greater than 0.5, 19:16117 
(R;US) 

Criticality experiments with mixed oxide fuel pin arrays in 
plutonium-uranium nitrate solution, 19:16122 (R;US) 

Criticality experiments with mixed plutonium and uranium nitrate 
solution at a plutonium fraction of 0.5 in slab and cylindrical 
geometry, 19:16120 (R;US) 

Evaluation of benchmark calculations on a fast power reactor 
core with near zero sodium void effect: Final report of an inter- 
national benchmark programme, 1992-1993, 19:15208 (R;XA) 

Experimental investigation of turbulent mixed convection in the 
wake of a heated sphere, 19:16156 (R;DE;In German) 


lithium hydroxide, 
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LMFBR TYPE REACTORS 


Preapplication safety evaluation report for the Power Reactor In- 
novative Small Module (PRISM) liquid-metal reactor: Final 
report, 19:15210 (R;US) 

Verification and implications of the multiple pin treatment in the 
SASSYS-1 LMR systems analysis code, 19:15376 (R;US) 

LNG SPILLS 
See GAS SPILLS 
LOAD MANAGEMENT 

Development of entrained flow coal gasification power genera- 
tion plant, 19:14358 (IA;JP) 

Field operation test of utility interactive load conditioner with 
photovoltaic cells at a demonstration house, 19:15000 
(R;JP;in Japanese) 

Research and development of carbon black anodes for lithium 
secondary cell. Part 2, 19:15514 (R;JP;in Japanese) 

LOADING (REACTOR) 
See REACTOR FUELING 
LOADING MACHINES (REACTOR) 
See REACTOR CHARGING MACHINES 
LOCA 
See LOSS OF COOLANT 
LOCAL GROUP 
See GALAXIES 
LOCAL THERMODYNAMIC EQUILIBRIUM 
See LTE 
LOCKS (SECURITY) 
See PHYSICAL PROTECTION DEVICES 
LOS ALAMOS MESON PHYSICS FACILITY 
See LAMPF LINAC 
LOS ALAMOS NATIONAL LABORATORY 
See LANL 
LOS ALAMOS OMEGA WEST REACTOR 
See OWR REACTOR 
LOSS OF COOLANT 

Analysis of LOCA experiments in the RD-12 parallel-channel 
test facility, 19:15180 (IA;CA) 

Analysis of the gas-diffusion process during a hypothetical air 
ingress accident in a modular high temperature gas cooled re- 
actor, 19:15439 (R;DE) 

Analysis of the thermohydraulic and thermomechanical pro- 
cesses in the reactor core and fuel rods of WWER-440 and 
WWER-1000 in case of LOCA in the primary coolant circuit, 
19:15131 (IA;BG;In Bulgarian) 

CHAN-I] (MOD 6): Further verification against seven element 
experiments, 19:15187 (IA;CA) 

Computer codes for coupled calculations of WWER-440 and 
WWER-1000 reactor core thermohydraulic and fuel rod ther- 
momechanical behaviour under DBA LOCA conditions, 
19:15130 (IA;BG;in Bulgarian) 

Summary of MELCOR 1.8.2 calculations for three LOCA se- 
quences (AG, S2D, and S3D) at the Surry Plant, 19:15487 
(R;US) 

LOSS OF FLOW 

Detailed thermohydraulic analysis of a maximally loaded fuel el- 
ement for WWER-440 in case of loss-of-flow accident, 
19:15144 (IA;BG;in Bulgarian) 

LOW ALLOY STEELS 
See also STEEL-CRMOV 
STEEL-MNNIMO 

Development of bituminous coal liquefaction technology.: De- 
velopment and evaluation of new materials for plant, 
19:14372 (IA;JP;In Japanese) 

Evaluation of advanced materials by in-plant test, 19:14347 
(IA;JP) 

Intergranular brittle fracture of a low alloy steel. Global and local 
approaches, 19:15715 (R;FR;In French) 

Resistance to aqueous corrosion of steels protected by a Cr-Si 
diffusion coating, 19:15765 (RA;US) 

LOW INCOME GROUPS 
State energy price projections for the residential sector, 1993— 
1994, 19:15530 (R;US) 
LOW-LEVEL RADIOACTIVE WASTES 
Combustion 
The Controlled-Air Incinerator at Los Alamos, 19:14697 (R;US) 
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Compacting 

Low level waste supercompaction at Winfrith Technology Cen- 

tre, 19:14598 (R;GB) 
Containment 

Multiple containment for LSA [low specific activity] and SCO 

[surface contaminated objects] wastes, 19:14581 (R;GB) 
Containment Systems 

Design demonstrations for Category B tank system piping at 
Oak Ridge National Laboratory, Oak Ridge, Tennessee, 
19:14646 (R;US) 

Decontamination 

An experimental investigation of the thermal/fluid properties of 

the NAC product slurry, 19:14623 (R;US) 
Grouting 

Acute toxicity screening of Hanford Site waste grouts using 

aquatic invertebrates, 19:16894 (R;US) 
Inventories 

A59 Drum Activity database (DRUMAC): system documenta- 

tion, 19:14599 (R;GB) 
Radiation Monitoring 

Waste management plan for environmental monitoring in Waste 
Area Grouping 6 at Oak Ridge National Laboratory, Oak 
Ridge, Tennessee, 19:14701 (R;US) 

Radioactive Waste Disposal 

1992 annual report on low-level radioactive waste management 
progress: Report to Congress in response to Public Law 99- 
240, 19:14637 (R;US) 

A simulation of the transport and fate of radon-222 derived from 
thorium-230 low-level waste in the near-surface zone of the 
Radioactive Waste Management Site in Area 5 of the Nevada 
Test Site, 19:14643 (R;US) 

Active sites environmental monitoring program: Annual report 
FY 1992, 19:14705 (R;US) 

Hydrogeologic data for science trench boreholes at the Area 5 
Radioactive Waste Management Site, Nevada Test Site, Nye 
County, Nevada, 19:14645 (R;US) 

Technical and economic evaluation of selected technologies of 
the Landfill Characterization System, 19:14732 (R;US) 

Radioactive Waste Management 

Liquid low-level waste generation projections for ORNL in 1993, 

19:14707 (R;US} 
Radioactive Waste Processing 

Mixed Waste Integrated Program (MWIP): Technology sum- 
mary, 19:14633 (R;US) 

Minimum Additive Waste Stabilization (MAWS): Technology 
summary, 19:14632 (R;US) 

Rocky Flats Compliance Program: 
19:14631 (R;US) 

Savannah River Site Waste Management Program Plan, FY 
1993: Revision 1, 19:14804 (R;US) 

Radioactive Waste Storage 

An experimental investigation of the thermal/fluid properties of 
the NAC product slurry, 19:14623 (R;US) 

Conceptual design report for handling Fort St. Vrain fuel ele- 
ment components, 19:14789 (R;US) 

Regulatory Guides 
Radioactive wastes and discharges, 19:14737 (R;Fl) 
Solidification 

Low-temperature setting phosphate ceramics for stabilization of 
DOE problem low level mixed-waste: |. Material and waste 
form development, 19:14609 (R;US) 

Transport Regulations 

Muttiple containment for LSA [low specific activity] and SCO 

[surface contaminated objects] wastes, 19:14581 (R;GB) 
Underground Disposal 

Tritium migration studies at the Nevada Test Site, 19:14641 

(R;US) 
Underground Storage 

Underground Storage Tank Integrated Demonstration (UST-ID): 

Technology summary, 19:14859 (R;US) 
LOWER HYBRID CURRENT DRIVE 

Fluctuation studies on CASTOR and ASDEX tokamaks during 

lower hybrid current drive, 19:17450 (IA;XA) 


Technology summary, 





The 2.45 GHz lower hybrid current drive systems for the HT-6B 

and HT-6M tokamaks, 19:17574 (IA;XA) 
LT-4 TOKAMAK 

X-ray tomography of density limit disruptions in LT-4, 19:17457 

(IA;XA) 
LTE 

SOLGAS refined: A computerized thermodynamic equilibrium 

calculation tool, 19:16055 (R;US) 
LUBRICANTS 

Materials Compatibility and Lubricants Research on CFC- 
refrigerant substitutes: Quarterly MCLR program technical 
progress report, 1 October 1993-31 December 1993, 
19:15618 (R;US) 

Miscibility of lubricants with refrigerants: Final report, 19:15617 
(R;US) 

Wear-resisting oxide films for 900°C: Final report, 19:15644 
(R;US) 

LUMINOSITY 

Study of systematic errors in the luminosity measurement, 

19:17075 (RA;JP) 
LUNGS 

81MKr-ventilation lung scintigraphy: Abridged translation of the 
information brochure "Kryptoscan” by the company Mallinck- 
rodt, 19:16759 (IA;CZ;in Czech) 

Determination of trace elements in human lung samples, 
19:15917 (RA;CZ) 

Early diagnosis of the effect of air pollution on the mechanical 
defense capacity of the respiratory tract, 19:16882 (IA;DE;In 
German) 

LURGI-FRUHRGAS PROCESS 

Modeling of hydrologic conditions and solute movement in 
processed oil shale waste embankments under simulated cli- 
matic conditions: Third quarterly report, April 1993—June 
1993, 19:14530 (R;US) 

LWGR TYPE REACTORS 
See also CHERNOBYLSK-4 REACTOR 
N-REACTOR 

International assistance to upgrade the safety of Soviet- 
designed nuclear power plants. Selected activities in Eastern 
and Central Europe and the countries of the former Soviet 
Union: An overview, 19:15146 (I;XA) 

LWR TYPE REACTORS 
See WATER COOLED REACTORS 
LYASES 

Isocitrate lyase and the glyoxylate cycle: Progress report, 
February 15, 1989—February 15, 1990, 19:16711 (R;US) 

Isocitrate lyase and the glyoxylate cycle: Progress report, 
February 16, 1992—February 15, 1993, 19:16712 (R;US) 

Isocitrate lyase and the glyoxylate cycle: Progress report, July 
1, 1988—-February 15, 1989, 19:14951 (R;US) 

[lsocitrate lyase and glyoxylate cycle]: Progress report, May 1, 
1990—May 1, 1993, 19:16713 (R;US) 

LYMPHOCYTES 
Stimulating effects of vitamin A on PHA- and LPS-activated lym- 
phocytes, 19:16808 (R;CN;Iin Chinese) 
LYMPHOID CELLS 
See LYMPHOCYTES 
LYSIMETERS 

Design, manufacture and evaluation of a hydraulically installed, 

multi-sampling lysimeter: Final report, 19:16454 (R;US) 


M CODES 
Creation of MCNP input files with a visual editor, 19:16868 (R;US) 
SUM and MEAN: Standard programs for activation analysis, 
19:15950 (RA;CZ) 
MA 754 
See NICKEL BASE ALLOYS 
MA 956 
See IRON BASE ALLOYS 


MAGNETOHYDRODYNAMIC GENERATORS 


MACHINE PARTS 

Plasma surface cleaning in a microwave plasma source, 

19:17592 (R;US) 
MAGNESIUM 

The magnesium chelation step in chlorophyll biosynthesis: An- 

nual technical progress report for 1994, 19:16743 (R;US) 
MAGNESIUM 24 
Quasi-molecular states of °4Mg excited in the '°O + '2C interac- 
tion, 19:17230 (RA;FR) 
MAGNESIUM 24 REACTIONS 
CHARISSA, a UK charged particle array, 19:17225 (RA;FR) 
MAGNESIUM 31 

Beta decay of °'32Na and °'Mg: Study of the N = 20 shell clo- 

sure, 19:17186 (R;FR) 
MAGNESIUM OXIDES 

A TEM study of step morphology on the non-uhv heat-treated 
MgO (100) surface, 19:15805 (R;US) 

The determination of step heights on the non-uhv heat-treated 
MgO (100) surface by CBED, 19:15806 (R;US) 

MAGNESIUM PHOSPHATES 

Low-temperature setting phosphate ceramics for stabilization of 
DOE problem low level mixed-waste: |. Material and waste 
form development, 19:14609 (R;US) 

MAGNET COILS 

Combined balancing in direct current magnetic comparators, 
19:16284 (R;XJ:In Russian) 

Direct current reversal in compensation coil sections of mag- 
netic comparator, 19:16285 (R;XJ;in Russian) 

Radiation-hardening of magnet coils, 19:16341 (RA;CA) 

Search coil measurements of particle accelerator magnets, 
19:16342 (RA;CA) 

Two-dimensional model of temperature distribution and stresses 
in the T.F. coils during long pulse operation on the Tokamak 
de Varennes, 19:17579 (IA;CA) 

MAGNETIC BEARINGS 
Flywheel energy storage usir.g superconducting magnetic bear- 
ings, 19:15511 (R;US) 
MAGNETIC BREMSSTRAHLUNG 
See SYNCHROTRON RADIATION 
MAGNETIC COILS 
See MAGNET COILS 
MAGNETIC CONFINEMENT 

Anomalous transport equations in toroidal plasmas, 19:17555 

(R;US) 
MAGNETIC FIELDS 

A tool for model based diagnostics of the AGS Booster, 
19:16244 (R;US) 

Effect of a static external magnetic perturbation on resistive 
mode stability in tokamaks, 19:17436 (R;US) 

Measurement of relative magnetic permeability, 
(R;RU;In Russian) 

Princeton University Plasma Physics Laboratory Theory Divi- 
sion quarterly report, April 1-June 30, 1998, 19:17548 (R;US) 

Reference manual for the POISSON/SUPERFISH Group of 
Codes, 19:16316 (R;US) 

User’s guide for the POISSON/SUPERFISH Group of Codes, 
19:16315 (R;US) 

MAGNETIC ISLANDS 

Nonlinear growth of the magnetic island, 19:17486 (IA;XA) 

Stability of bootstrap current driven magnetic islands in stellara- 
tors, 19:17556 (R;US) 

Transport properties of interacting magnetic islands in tokamak 
plasmas, 19:17553 (R;US) 

MAGNETIC LEVITATED TRAINS 

See LEVITATED TRAINS 

MAGNETIC SPECTROMETERS 

Detectors for the decicated heavy-ion experiment at the CERN 
large hadron collider, 19:16394 (IA;DE) 

HADES - a high acceptance DiElectron spectrometer for SIS, 
19:16393 (IA;DE) 

MAGNETOHYDRODYNAMIC CHANNELS 

See MHD CHANNELS 

MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 


19:16227 
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MAGNETOHYDRODYNAMICS 


MAGNETOHYDRODYNAMICS 
MHD flow in multichannel U-bends: Screening experiments and 
theoretical analysis, 19:17583 (R;DE) 
MAGNETOPAUSE 
Diffusion at the magnetopause: 
19:16944 (R;US) 
MAGNETOSPHERE 
See EARTH MAGNETOSPHERE 
MAGNETS 
See also ELECTROMAGNETS 
PERMANENT MAGNETS 
Calculating the frequency response of magnets with laminated 
cores, 19:16352 (RA;CA) 
Design and measurements of A.C. - 
19:16327 (RA;CA) 
Dual versus single frequency ring magnet power supplies for 
rapid cycling synchrotrons, 19:16351 (RA;CA) 
Fermilab magnet construction, 19:16331 (RA;CA) 
Radiation-hardening of magnet coils, 19:16341 (RA;CA) 
Report on fast cycling magnets working group discussion, 
19:16347 (RA;CA) 
Report on industrial participation working group discussions, 
19:16349 (RA;CA) 
The design, manufacture and testing of the ISIS fast-cycling 
magnets, 19:16326 (RA;CA) 
The status of the booster dipole design and plans for the project 
definition study year, 19:16332 (RA;CA) 
MAGNEX PROCESS 
See DESULFURIZATION 
MAHOGANY TREES 
See TREES 
MAIZE 
Effects of elevated atmospheric CO2 concentrations and water 
stress on field-grown maize, 19:16593 (R;US) 
Improved electroacoustic dewatering (EAD) belt press for food 
products: Phase 3, Technical progress report, 19:15647 (R;US) 
MAMMALS 
See also CETACEANS 
The characterisation of rhino horn and elephant tusk using the 
technique of neutron activation analyses, 19:15930 (RA;CZ) 
MAMMARY GLANDS 


Trace element content in breast with fibrocystic disease, 
19:15981 (RA;CZ) 


A theoretical perspective, 


magnets at DESY Il, 


MAN 
See also PERSONNEL 
WOMEN 
Alu repeats as markers for forensic DNA analyses, 19:16742 
(R;US) 
Exposures exceeding tolerance, 19:16823 (R;US) 
MAN-MACHINE SYSTEMS 
Second expert discussion on the BMU/BfS concept of man- 
machine interaction in nuclear power plants, 19:15380 
(1;DE;In German) 
MANGANESE 54 
Second forbidden unique 6* decay and cosmic ray half-life of 
54Mn, 19:17192 (RA;PL) 
MANGANESE SILICIDES 
An investigation of Mn Si by the SR-technique, 19:17383 
(R;UA;Iin Russian) 
MANGANESE-ALPHA 
Magnetic and crystallographic order in alpha-manganese, 
19:15752 (R;US) 
MANIPULATORS 
Expressions of manipulator kinematic equations via symbolic 
computation, 19:16109 (R;JP;in Japanese) 
Improvement of arm solutions via step width self-tuning algo- 
rithm, 19:16111 (R;JP;iIn Japanese) 
MANUALS 
Hanford Environmental Information System (HEIS): Volume 1, 
User's guide, 19:17712 (R;US) 
Hanford Environmental Information System (HEIS): Volume 2, 
Operator’s guide, 19:17713 (R;US) 
Hanford Environmental Information System (HEIS): Volume 3, 
Subject Area reference manual, 19:17714 (R;US) 
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Hanford Environmental Information System (HEIS): Volume 4, 
Well-based subject areas, 19:16630 (R;US) 
MANUFACTURING FACILITIES 
See INDUSTRIAL PLANTS 
MANY-BODY PROBLEM 
See also THREE-BODY PROBLEM 
TWO-BODY PROBLEM 
Many-Body Mean-Field Equations: 
19:17142 (R;US) 
MAPLE TYPE REACTORS 
Facility requirements for a NRU replacement, 19:15349 (IA;CA) 
Preconceptual study of an advanced MAPLE research reactor, 
19:15352 (IA;CA) 
The evolution of Canadian research reactors, 1942 to 1992, 
19:15309 (R;CA) 
Transient analysis of a postula’ed reactivity insertion accident in 
the MAPLE-X10 reactor using the code TANK, 19:15350 
(IA;CA) 
MAPPING 
See also GENETIC MAPPING 
Estimation of fractal dimensions from transect data, 19:16509 
(R;US) 
New formulation for interferometric synthetic aperture radar for 
terrain mapping, 19:16655 (R;US) 
MARCOULE PHENIX REACTOR 
See PHENIX REACTOR 
MARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
MARINE VEHICLE ACCIDENTS 
See ACCIDENTS 
MARKOV PROCESS 
Segmentation of laser range radar images using hidden Markov 
field models, 19:17685 (R;SE) 
MASS SPECTROMETERS 
A cyclotron as a mass spectrometer, 19:16234 (R;FR) 
Penning trap mass spectrometry of neutron-deficient Rb- and 
Sr-isotopes, 19:16431 (RA;PL) 
Performance of an ion trap inductively coupled plasma mass 
spectrometer, 19:16460 (R;US) 
The new LLNL AMS sample changer, 19:16354 (R;US) 
MASS TRANSFER 
See also ENVIRONMENTAL TRANSPORT 
Effect of electric fields on mass transfer to droplets: Final report, 
19:16142 (R;US) 
MASSIVE VECTOR-MESON MODEL 
See GLUON MODEL 


MATERIAL UNACCOUNTED FOR 
The impact of unmeasured process inventories on near real 
time accountancy, 19:14904 (R;DE) 
MATERIALS 
See also BIOLOGICAL MATERIALS 
BUILDING MATERIALS 
COMPOSITE MATERIALS 
DIELECTRIC MATERIALS 
ENVIRONMENTAL MATERIALS 
FISSIONABLE MATERIALS 
HAZARDOUS MATERIALS 
ISOTOPE ENRICHED MATERIALS 
PHASE CHANGE MATERIALS 
POROUS MATERIALS 
RADIOACTIVE MATERIALS 
RAW MATERIALS 
REACTOR MATERIALS 
REINFORCED MATERIALS 
SEALING MATERIALS 
SEMICONDUCTOR MATERIALS 
SHIELDING MATERIALS 
THERMONUCLEAR REACTOR MATERIALS 
Coal-fired high performance power generating system: Quar- 
terly progress report, July 1, 1993-September 30, 1993, 
19:15061 (R;US) 
Materials Sciences programs, Fiscal year 1993, 19:15699 (R;US) 


Parallel implementation, 





Thermodynamic consistency of viscoplastic material models in- 
volving external variable rates in the evolution equations for 
the internal variables, 19:15700 (R;DE) 

MATERIALS (BIOLOGICAL) 

See BIOLOGICAL MATERIALS 
MATERIALS (BUILDING) 

See BUILDING MATERIALS 
MATERIALS (COMPOSITE) 

See COMPOSITE MATERIALS 
MATERIALS (DIELECTRIC) 

See DIELECTRIC MATERIALS 
MATERIALS (ENVIRONMENTAL) 

See ENVIRONMENTAL MATERIALS 
MATERIALS (POROUS) 

See POROUS MATERIALS 
MATERIALS (REINFORCED) 

See REINFORCED MATERIALS 
MATERIALS (SEMICONDUCTOR) 

See SEMICONDUCTOR MATERIALS 
MATERIALS (SHIELDING) 

See SHIELDING MATERIALS 
MATERIALS HANDLING EQUIPMENT 

See also CRANES 

REMOTE HANDLING EQUIPMENT 

Automated cleaning of electronic components, 19:15658 (R;US) 
MATERIALS RECOVERY 

Development of entrained-bed coal gasification power genera- 
tion plant.: Development of optimum coal purification 
technology, 19:14385 (IA;JP;In Japanese) 

Surveys in Hokkaido on promotion of structuring models to be 
introduced to convert wastes into energy, 19:15654 (R;JP;In 
Japanese) 

MATERIALS TESTING 

See also NONDESTRUCTIVE TESTING 

Development of quantitative evaluation procedure of in-service 
materials degradation, 19:16173 (RA;JP) 


Evaluation of advanced materials by in-plant test, 19:14347 
(IA;JP) 
Y-12 Development organization technical progress report, pe- 


riod ending November 15, 1993: 
19:15800 (R;US) 
MATERIALS TESTING REACTOR JAPAN 
See JMTR REACTOR 
MATHEMATICAL MODELS 
See also CLIMATE MODELS 
COSMOLOGICAL MODELS 
FLOW MODELS 
GENERAL CIRCULATION MODELS 
STATISTICAL MODELS 
Development of an expert system in econometrics. Application 
to energy demand modelling, 19:17649 (R;FR;In French) 
Development of entrained-bed coal gasification plant, 19:14384 
(IA;JP;In Japanese) 
MATHEMATICS 
See also NUMERICAL ANALYSIS 
TIME-SERIES ANALYSIS 
OPTIONS for systemic change in mathematics, science, and 
technology education: Scientistteacher partnerships, 
19:17601 (R;US) 
MAXWELL EQUATIONS 
Pollution free discretization of Maxwell’s equations in terms of 
potentials, 19:17686 (R;CH) 
User's guide for ABCI Version 8.8 (azimuthal beam cavity inter- 
action), 19:16260 (R;US) 
MCDOWELL-WELLMAN PROCESS 
See COAL GASIFICATION 
MEASURED VALUES 
See DATA 
MEASURING INSTRUMENTS 
See also ACCELEROMETERS 
ANEMOMETERS 
CALORIMETERS 
ELECTRIC MEASURING INSTRUMENTS 
GONIOMETERS 


Part 9 - summaries, 


MELTDOWN 
Concretes 


INTERFEROMETERS 
LEVEL INDICATORS 
LYSIMETERS 
MONITORS 
PENETROMETERS 
RADIATION DETECTORS 
SPECTROMETERS 
THERMOCOUPLES 
The effect of spacer ribs on Ledinegg type flow instabilities: Part 
2, 19:15374 (R;US) 
MECHANICAL STRUCTURES 
See also SUPPORTS 
Magnetic gripper device, 19:16119 (PA;US) 
Mesh convergence differences based on failure mechanisms, 
19:16133 (R;US) 
MECHANICAL VIBRATIONS 
Identification of mechanical systems using probabilistic neural 
networks, 19:16114 (R;US) 
Modelling turbogenerator dynamic behaviour - application to the 
N4 1400 MW turbine Arabelle, 19:15125 (R;FR;in French) 
MEDICINES 
See DRUGS 


MELANOCYTES 
See ANIMAL CELLS 


MELT REFINING PROCESS 
See PYROCHEMICAL REPROCESSING 


MELTDOWN 
Concretes 
ACE program phase C: Fission product release from molten 
corium concrete interaction (MCCl), 19:15445 (IA;DE) 
Aerosols released during large-scale integral MCCI tests in the 
ACE program, 19:15447 (IA;DE) 
Analyses of ACE MCCI test L6 with the CORCON/VANESA 
code, 19:15453 (IA;DE) 
Application of the WECHSL code to PWR and BWR specific ac- 
cident scenarios, 19:15474 (IA;DE) 
Assessment status of the WECHSL-Mod3 code, 19:15450 
(IA;DE) 
Beta experiments on zirconium oxidation and aerosol release 
during melt-concrete interaction, 19:15444 (IA;DE) 
Contribution to the subject evaluating the core melt/concrete in- 
teractions concerning the reactor type VVER-1000, 19:15473 
(IA;DE) 
Coolability of corium spread onto concrete under water, the 
PERCOLA model, 19:15468 (IA;DE) 
Development and validation of CORCON-Mod3, 19:15451 
(IA;DE) 
Energy modelling of the ACE MCCI experiment L6, 19:15452 
(IA;DE) 
Ex-vessel melt behavior and its role in safety assessment of 
LWR, 19:15441 (IA;DE) 
Failure mode of a concrete cylinder due to attack by an eroding 
melt while cooled by outside water, 19:15458 (IA;DE) 
How to avoid molten core/concrete interaction (and steam ex- 
plosions), 19:15470 (IA;DE) 
Improved WECHSL models including zirconium oxidation and 
its verification by new beta experiments, 19:15449 (IA;DE) 
Interaction between a superheated uranium dioxide jet and cold 
concrete, 19:15442 (IA;DE) 

International Standard Problem No. 30. BETA test V5.1 on core 
concrete interaction, 19:15471 (IA;DE) 

Melt coolability modeling and comparison to MACE test results, 
19:15467 (IA;DE) 

Modeling and database for melt-water interfacial heat transfer, 
19:15464 (IA;DE) 

Modeling and validation progress with MAAP 4 DECOMP, 
19:15448 (IA;DE) 

Modelling of the MCC! phenomena with the presence of a water 
layer, 19:15466 (IA;DE) 

Non-ideal solution modeling for predicting chemical phenomena 
during core debris interactions with concrete, 19:15455 (IA;DE) 

Second OECD (NEA) CSNI specialist meeting on molten core 
debris-concrete interactions: Proceedings, 19:15440 (1;DE) 
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MELTDOWN 
Concretes 


Status of the MELTSPREAD-1 computer code for the analysis 
of transient spreading of core debris melts, 19:15469 (IA;DE) 

Stress analysis and scaling studies of corium crusts, 19:15465 
(IA;DE) 

Sustained uranium dioxide/concrete interactions tests: The 
SURC test series, 19:15443 (IA;DE) 

The calculation of phase equilibria of oxide core-concrete sys- 
tems, 19:15811 (IA;DE) 

Thermal-hydraulic aspects of the large-scale integral MCCI 
tests in the ACE program, 19:15446 (IA;DE) 

Thermodynamic data bases and calculation code adapted to the 
modelling of molten core concrete interaction (M.C.C.1.) phe- 
nomena, developed jointly by THERMODATA and the "Institut 
de Protection et de Surete Nucleaire” (France), 19:15813 
(IA;DE) 

Uncertainty of corium-concrete heat transfer correlations due to 
uncertainty of melt transport properties, 19:15454 (IA;DE) 

Containment 

Core-concrete interactions with overlying water pools, 19:15462 
(1A;DE) 

Results of MACE tests MO and M1, 19:15461 (IA;DE) 

Spreading of melt in reactor containments (SMELTR), 19:15459 
(IA;DE) 

Containment Systems 

On the potential limitation of radiological source term releases 
considering severe core accidents in future PWR plants, 
19:15475 (R;DE;in German) 

Core Catchers 

A core catcher concept based on fragmentation of melts, 

19:15463 (IA;DE) 
Corium 

ACE program phase D: melt attack and coolability experiments 
(MACE) program, 19:15460 (IA;DE) 

Ex-vessel melt behavior and its role in safety assessment of 
LWR, 19:15441 (IA;DE) 

Second OECD (NEA) CSNI specialist meeting on molten core 
debris-concrete interactions: Proceedings, 19:15440 (1;DE) 

Depressurization 

Emission monitoring during depressurization of the contain- 
ment, the procedure applied in Germany, 19:15432 (IA;DE;In 
German) 

Fission Product Release 

Astudy of the parameters influencing the release of species by va- 
porization during core-concrete interactions, 19:15456 (IA;DE) 

Thermodynamic calculation of phase equilibria in oxide complex 
systems: (Bao, SrO, LazO3) releases, 19:15812 (IA;DE) 

K Codes 

KESS-lll - a code system for the modelling of design-exceeding 

accidents in LWRs: Final report, 19:15408 (R;DE;In German) 
Radioactive Aerosols 

Aerosol removal from gas bubbles resulting from molten core- 
concrete interactions, 19:15457 (IA;DE) 

Results of aerosol code comparisons with releases from ACE 
MCCI tests, 19:15472 (IA;DE) 

MEMBRANES 

Ceramic membranes for high temperature hydrogen separation, 
19:15824 (RA;US) 

Novel disk modules for membrane separation processes, 
19:14802 (R;US) 

Status review on membranes, 19:14417 (R;NL) 

[Enhancement of coal liquefaction efficiency with ceramic 
membrane reactors]: Second final quarterly report, July— 
September 1993, 19:14326 (R;US) 

MEMORY DEVICES 
An analog memory integrated circuit for waveform acquisition up 
to 900 MHz, 19:16321 (R;US) 
MERC PROCESS 
See. COAL GASIFICATION 
MERCURY 

Analysis of mercury and methylmercury in hair of Malaysian 
fishermen by neutron activation, 19:15982 (RA;CZ) 

Determination of total mercury and methylmercury in human 
scalp hairs by NAA, GC(EC) and SRXRF, 19:15983 (RA;CZ) 
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Purification of mercury contaminated 
19:15651 (R;US) 

Toxic heavy metals and other trace elements in foodstuffs from 
different countries: results from an IAEA co-ordinated re- 
search programme, 19:15988 (RA;CZ) 

MERCURY ISOTOPES 
The electromagnetic concentration of the stable isotopes of 
mercury, 19:14921 (R;US) 
MESOCRICETUS 
See HAMSTERS 
MESON FACTORIES 

See also LAMPF LINAC 

Design and R and D for the forward calorimeter and silicon 
tracker of the rcF detector, 19:16377 (R;DE) 

Planned e*e~ factories, 19:16242 (R;FR) 

MESON REACTIONS 

See also PION REACTIONS 

[Studies in intermediate energy nuclear physics]: Technical 
progress report, [October 1, 1992—September 30, 1993] (Nu- 
clear Physics Lab., Dept. of Physics, Univ. of Colorado at 
Boulder), 19:17244 (R;US) 

MESON RESONANCES 
See MESONS 
MESON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
MESON REACTIONS 


lithium hydroxide, 


MESONS 
See also CHARMED MESONS 
POMERANCHUK PARTICLES 
SCALAR MESONS 
VECTOR MESONS 
Meson phase space density from interferometry, 19:17123 
(R;US) 
METAL INDUSTRY 
Molten metal analysis by laser produced plasmas: Technical 
progress report, 19:15725 (R;US) 
METAL VAPOR LASERS 
An externally heated copper vapour laser, 19:16183 (R;CA) 
METAL-NONMETAL BATTERIES 
Research and development of carbon black anodes for lithium 
secondary cell. Part 2, 19:15514 (R;JP;in Japanese) 
METALLURGICAL FLUX 
Prototyping lead-free solders on hand-soldered, through-hole 
circuit boards, 19:16205 (R;US) 
METALS 
See also ACTINIDES 
ALUMINIUM 
ANTIMONY 
BISMUTH 
CADMIUM 
GERMANIUM 
LEAD 
LIQUID METALS 
MERCURY 
RARE EARTHS 
REFRACTORY METALS 
SCRAP METALS 
THALLIUM 
TIN 
TRANSITION ELEMENTS 
ZINC 
Consolidated Incineration Facility metals partitioning test: Final 
report, 19:14806 (R;US) 
Hazardous metals in yellow items used in RCAs, 19:16872 (R;US) 
Heavy Metals Contaminated Soil Project, Resource Recovery 
Project, and Dynamic Underground Stripping Project, 
19:14860 (R;US) 
New insight on bubble-void transition effects in irradiated materi- 
als, 19:15743 (R;UA) 
Plasma surface cleaning in a microwave plasma source, 
19:17592 (R;US) 
Recent developments in nuclear analytical techniques in metal 
toxicology studies, 19:15911 (RA;CZ) 





Slow collisions of multicharged ions with metal surfaces, 
19:17391 (R;US) 

Stability of low concentration calibration standards for graphite fur- 
nace atomic absorption spectrophotometry, 19:15875 (R;US) 

Technical and economic evaluation of selected technologies of 
the Landfill Characterization System, 19:14732 (R;US) 

Theory of the dissociation dynamics of small molecules on 
metal surfaces: Technical progress report, July 1, 1993—June 
30, 1994, 19:15723 (R;US) 

Toxicity test of the F-Area seep soils by laboratory lettuce seed 
germination and seedling growth, 19:16873 (R;US) 

METAMORPHIC ROCKS 

See also SCHISTS 

Rb-Sr geochronology of fitting rocks from auriferous deposit 
Mina Ill, Crixas, Goias, 19:15890 (1;BR;In Portuguese) 

METEOROLOGY 

Computation of the passive transport of pollutants using a La- 
grange dispersion model, 19:16553 (IA;DE;In German) 

Meteorological Monitoring Sampling and Analysis Plan for Envi- 
ronmental Monitoring in Waste Area Grouping 6 at Oak Ridge 
National Laboratory, Oak Ridge, Tennessee, 19:14702 (R;US) 

OPTIONS for systemic change in mathematics, science, and 
technology education: Scientisvteacher partnerships, 
19:17601 (R;US) 

METER WAVE RADIATION 
See RADIOWAVE RADIATION 
METHANE 

Biogas from ley crops: Techniques and economy at large-scale 
production of biogas, 19:14953 (R;SE;in Swedish) 

Compendium of basins for the potential applicability of Jack W. 
Mcintyre’s patented tool, 19:14507 (R;US) 

Direct aromatization of methane: Quarterly technical progress re- 
port No. 4, July 1, 1993—September 30, 1993, 19:16050 (R;US) 

Energy use and carbon emissions: Some international compar- 
isons, 19:15543 (R;US) 

Geohydrologic feasibility study of the Northern and Central 
Appalachian basin areas for the potential application of a pro- 
duction process patented by Jack W. Mcintyre, 19:14499 
(R;US) 

Geohydrological feasibility study of the Black Warrior Basin for 
the potential applicability of Jack W. Mcintyre’s patented pro- 
cess, 19:14516 (R;US) 

Methyl chloride via oxyhydrochlorination of methane: Quarterly 
technical progress report No. 6, January-March 1993, 
19:14508 (R;US) 

Novel catalysts for methane activation: Quarterly report No. 4, 
July 1, 1993-September 30, 1993, 19:14976 (R;US) 

Quantified estimates of total GWPs for greenhouse gases tak- 
ing into account tropospheric chemistry, 19:16595 (R;US) 

The synthesis and characterization of new iron coordination 
complexes utilizing an asymmetric coordinating chelate lig- 
and, 19:14978 (R;US) 

Transient studies of low temperature catalysts for methane con- 
version: Quarterly technical progress report, October 1, 
1993—December 31, 1993, 19:14977 (R;US) 

METHANOL 

Development of a catalyst for conversion of syngas-derived ma- 
terials to isobutylene: Quarterly technical progress report No. 
9, April 1, 1993-June 30, 1993, 19:16046 (R;US) 

Development of alcohol and biomass technologies, 19:14955 
(RA;JP) 

Hynol — An economic process for methanol production from bio- 
mass and natural gas with reduced CO, emission, 19:14948 
(R;US) 

Methanol electrooxidation on well-characterized Pt-Ru alloys, 
19:16060 (R;US) 

The synthesis and characterization of new iron coordination 
complexes utilizing an asymmetric coordinating chelate lig- 
and, 19:14978 (R;US) 

METHANOL FUELS 

The coprocessing of fossil fuels and biomass for CO2 emission 

reduction in the transportation sector, 19:14947 (R;US) 
METHANOTROPHIC BACTERIA 
In-situ bioremediation via horizontal wells, 19:14891 (R;US) 


MICROWAVE EQUIPMENT 


METHYL ALCOHOL 

See METHANOL 

METHYL CHLORIDE 

Methyl chloride via oxyhydrochlorination of methane: Quarterly 
technical progress report No. 6, January—March 1993, 
19:14508 (R;US) 

METHYL-FUEL 
See METHANOL 
METHYLBENZENE 
See TOLUENE 
METHYLMERCURY 
Methyl mercury in terrestrial compartments: The present state 
of the art, 19:16643 (R;DE) 
METROPOLITAN AREAS 
See URBAN AREAS 
MEXICO 

Computer animation of clouds, 19:16605 (R;US) 

Mexico City ozone concentrations as a function of readily- 
available meteorological parameters, 19:16564 (R;US) 

MHD CHANNELS 

Impact of nonequilibrium particle temperature considerations on 
seeded coal combustion plasma properties: Final report, 
19:15611 (R;US) 

MHD EQUILIBRIUM 

Numerical evaluation of high energy particle effects in magneto- 

hydrodynamics, 19:17542 (R;US) 
MHD GENERATOR CFFF 

Characterization of deposits and effect of deposits on corrosion 
of materials for MHD balance-of-plant applications, 19:15610 
(R;US) 

MHD GENERATORS 

Anion-exchange resin-based desulfurization process: Final re- 
port, 19:15078 (R;US) 

Impact of nonequilibrium particle temperature considerations on 
seeded coal combustion plasma properties: Final report, 
19:15611 (R;US) 

MICE 

Investigation of independence in inter-animal tumor-type occur- 
rences within the NTP rodent-bioassay database, 19:16893 
(R;US) 

MICROBIAL ENHANCED OIL RECOVERY 

See MICROBIAL EOR 

MICROBIAL EOR 
Laboratory methods for enhanced oil recovery core floods, 
19:14471 (R;US) 

MICROBIAL FLORA 

See MICROORGANISMS 
MICRODOSIMETRY 

Micro-dosimetry model: A preparatory study, 19:16818 (R;NL) 
MICROELECTRONIC CIRCUITS 

See also INTEGRATED CIRCUITS 

MICROPROCESSORS 
Thick film fabrication of aluminum nitride microcircuits: Final re- 
port, 19:16191 (R;US) 
MICROFLORA 
See MICROORGANISMS 
MICROORGANISMS 

Studying of ion implantation effect on the biology in China, 

19:16811 (R;CN) 
MICROPROCESSORS 

The Time Domain Crossbar (TDX): A high speed, high density, 

FPGA design, 19:17692 (R;US) 
MICROSTRUCTURE 

Light scattering studies of a model electrorheological fluid, 

19:17399 (R;US) 
MICROWAVE AMPLIFIERS 
Models to evaluate magnicon architectures and designs suitable 
for high-perveance beams, 19:16310 (R;US) 
MICROWAVE EQUIPMENT 
See also MICROWAVE AMPLIFIERS 
MICROWAVE TUBES 

High-performance GaAs/AlGaAs optical phase modulators for 

microwave photonic integrated circuits, 19:16216 (R;US) 
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MICROWAVE EQUIPMENT 


ITER ECH launcher options for start-up assist, bulk heating, and 

EC current drive experiments, 19:17533 (R;US) 
MICROWAVE HEATING 

Mathematical model of thermal spikes in microwave heating of 

ceramic oxide fibers, 19:15816 (R;US) 
MICROWAVE RADIATION 

Optimizing the coupling of output of a quasi-optical gyrotron ow- 
ing to a diffraction grating with ellipsoidal support, 19:17530 
(R;CH;in French) 

MICROWAVE TUBES 

Theoretical and experimental investigations on powerful gy- 
rotrons operating in asymmetrical high order modes, 
19:17585 (R;DE;in German) 

MID-ATLANTIC REGION 

See USA 
MIDWEST REGION 

See USA 
MIGAS PROCESS 

See COAL GASIFICATION 
MIGRATION (RADIONUCLIDE) 

See RADIONUCLIDE MIGRATION 
MIKE EVENT 

Air shock pressure-time vs distance, 19:16484 (R;US) 
MILITARY EQUIPMENT 

See also ORDNANCE 

Shock transmissibility analysis and testing of an armored vehi- 
cle hull representation at high frequencies, 19:16470 (R;US) 

MILITARY FACILITIES 

Fort Irwin Integrated Resource Assessment: Volume 2, Base- 
line detail, 19:15635 (R;US) 

Initial building investigations at Aberdeen Proving Ground, 
Maryland: Building E5190, 19:16617 (R;US) 

Proceedings: Special session on the rehabilitation of US Army 
Training Lands, Second Annual Conference of the Society for 
Ecological Restoration, held in Chicago, Illinois, April 29—May 
3, 1990, 19:16616 (R;US) 

MILITARY STRATEGY 

The history of NATO TNF policy: The role of studies, analysis 
and exercises conference proceedings: Volume 2: Papers 
and presentations, 19:15694 (R;US) 

MILK 

A comparative study of elemental composition of human breast 
milk and infant milk substitutes, 19:15977 (RA;CZ) 

Determination of certain trace elements in camel's milk by neu- 
tron activation analysis, 19:15973 (RA;CZ) 

Minor and trace elements in milk determined by neutron activa- 
tion analysis, 19:15972 (RA;CZ) 

MILL TAILINGS 

Design of UMTRA covers to mitigate the effect of frost penetra- 
tion, 19:14622 (R;US) 

Evaluation of the cover cracking potential due to ground subsi- 
dence at UMTRA Project disposal cells, 19:14621 (R;US) 

Remedial action and site design for stabilization of the inactive 
uranium mill tailings sites at Slick Rock, Colorado: Attach- 
ment 2, Geology report: Appendix B, Preliminary final, 
19:14850 (R;US) 

Remedial action plan and site design for stabilization of the in- 
active uranium mill tailings sites at Slick Rock, Colorado: 
Appendix C to Attachment 3, calculations: Preliminary final, 
19:14853 (R;US) 

Remedial action plan and site design for stabilization of the in- 
active uranium mill tailings sites at Slick Rock, Colorado: 
Appendix A to Attachment 3, tables: Preliminary final, 
19:14627 (R;US) 

Remedial action plan and site design for stabilization of the in- 
active uranium mill tailings sites at Slick Rock, Colorado: 
Remedial Action Selection Report: Preliminary final, 
19:14626 (R;US) 

Remedial action plan and site design for stabilization of the in- 
active uranium mill tailings sites at Slick Rock, Colorado: 


Appendix C to Attachment 3, calculations: Preliminary final, 
19:14853 (R;US) 
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Remedial action plan and site design for stabilization of the 
inactive uranium mill tailings sites at Slick Rock, Colorado: At- 
tachment 4, water resources protection strategy: Preliminary 
final, 19:14628 (R;US) 

Remedial action plan and site design for stabilization of the in- 
active uranium mill tailings sites at Slick Rock, Colorado: 
Appendix B to Attachment 3, lithologic logs: Preliminary final, 
19:14852 (R;US) 

MILLING MACHINES 
Tool compensation using statistical process control on complex 
milling operations, 19:15739 (R;US) 
MINE-MOUTH GENERATING PLANTS 
See FOSSIL-FUEL POWER PLANTS 
MINERAL CYCLING 

Ash recycling systems: Techniques and possibilities, 19:14973 
(R;SE;In Swedish) 

Perspectives on ashes: A pilot study of attitudes to ash recy- 
cling in forestry, 19:14974 (R;SE;In Swedish) 

MINERAL WASTES 

Plant response to FBC waste-coal slurry solid mixtures: [Quar- 
terly] technical report, September 1—November 30, 1993, 
19:14415 (R;US) 

Removal of pyrite and trace elements from waste coal by 
dissolved- COz flotation and chelating agents: Technical report, 
September 1, 1993—-November 30, 1993, 19:14294 (R;US) 

MINERALS 

Investigation of mineral transformations and ash deposition dur- 
ing staged combustion: Quarterly technical progress report, 
October 1, 1993—December 31, 1993, 19:14437 (R;US) 

MINING RESEARCH METHOD 

See DESULFURIZATION 
MISCIBLE FLOODING 

See MISCIBLE-PHASE DISPLACEMENT 
MISCIBLE-PHASE DISPLACEMENT 

See also CARBON DIOXIDE INJECTION 

Development of Nuclear Magnetic Resonance  Imag- 
ing/spectroscopy for improved petroleum recovery: Final 
report, 19:14449 (R;US) 

Scale-up of miscible flood processes for heterogeneous reser- 
voirs: Quarterly report, 1 October-31 December 1993, 
19:14454 (R;US) 

Study of hydrocarbon miscible solvent slug injection process for 
improved recovery of heavy oil from Schrader Bluff pool, 
Milne Point Unit, Alaska: Quarterly report, October 1, 1993— 
December 31, 1993, 19:14456 (R;US) 

MISGURNUS 
See FISHES 
MISSISSIPPI RIVER BASIN 

Hazardous materials in aquatic environments of the Mississippi 
River Basin: Quarterly project status report, October 1, 1993— 
December 31, 1993, 19:16687 (R;US) 

MISSOURI 

Memphis Area Regional Seismic Network: Final report, October 

1986—September 1992, 19:16904 (R;US) 
MIXED OXIDE FUELS 

Critical experiments with mixed plutonium-uranium nitrate solu- 
tions having Pu:(Pu + U) ratios greater than 0.5, 19:16117 
(R;US) 

French experience in MOX fuel dissolution, 19:14568 (R;FR) 

MIXTURES 
See also SLURRIES 
SOLUTIONS 
Development and use of an apparatus to measure the dynamic 
surface properties of coal-water slurry fuels for applications to 
atomization characteristics: Final report, September 1, 1992— 
December 31, 1993, 19:14328 (R;US) 
Equation of state for hydrocarbon mixtures, 19:14509 (R;NO) 
Low-NO, hydrogen burner, 19:14944 (R;NL) 
MM-0011 

See NICKEL BASE ALLOYS 
MODELS (COSMOLOGICAL) 

See COSMOLOGICAL MODELS 
MODELS (FLOW) 

See FLOW MODELS 





MODELS (MATHEMATICAL) 

See MATHEMATICAL MODELS 
MODELS (PLASMA) 

See PLASMA SIMULATION 
MODELS (SHELL) 

See SHELL MODELS 
MODELS (STATISTICAL) 

See STATISTICAL MODELS 
MODERATELY ENRICHED URANIUM 

Continuing investigations on electrochemical preparation of LEU 
targets for Mo production, 19:16074 (RA;US) 

Enrichment reduction activities for the FRG-1 and FRG-2 re- 
search reactors, 19:15320 (RA;US) 

Final results of test-irradiations with LEU-plates at KFA Juelich, 
19:15271 (RA;US) 

Full core MEU fuel demonstration in the JRR-2, 19:15322 (RA;US) 

LEU fuel cycle analyses for the Belgian BR2 research reactor, 
19:15324 (RA;US) 

Present status and objectives of the reduced enrichment pro- 
gram for research reactors in France, 19:15313 (RA;US) 

Reduced enrichment fuel conversion efforts at the Swedish R2 
research and test reactor, 19:15323 (RA;US) 

The status of the German AF Program, prospects with respect 
to program termination, further Int. RERTR cooperation, and 
HEU-LEU research reactor conversions, 19:15312 (RA;US) 

MODES (OSCILLATION) 
See OSCILLATION MODES 
MOESSBAUER EFFECT 

Challenges of applications of nuclear analytical methods in the 
life sciences, 19:15897 (RA;CZ) 

Systematic study of hyperfine fields in Rh Y Z type Heusler al- 
loys with ''® Sn impurity using Moessbauer spectroscopy, 
19:17379 (|;BR;iIn Portuguese) 

MOESSBAUER SPECTROMETERS 
A miniaturized ASIC-based multichannel scaler instrument, 
19:16452 (R;US) 
MOLDS 
See FUNGI 
MOLECULAR ORBITAL MODEL 
See MOLECULES 
MOLECULAR SIEVES 

Production of carbon molecular sieves from Illinois coal: [Quar- 
terly] technical report, September 1, 1993-November 30, 
1993, 19:14390 (R;US) 

MOLECULAR STRUCTURE 

Proceedings of the workshop on characterization of molecular 

assemblies, 19:17381 (R;JP;in Japanese) 
MOLECULES 

Molecular systems for ultrafast optical switching: Controlling 
electron transfer reactions with femtosecond laser pulses, 
19:16184 (R;US) 

Remarks on relations between X-ray emission and Auger transi- 
tion rates and molecular properties: Chemical effect, 
19:17345 (R;US) 

Theory of the dissociation dynamics of small molecules on 
metal surfaces: Technical progress report, July 1, 1993—June 
30, 1994, 19:15723 (R;US) 

MOLTEN CARBONATE PROCESS 

See DESULFURIZATION 

MOLTEN SALT COOLANTS 
See MOLTEN SALTS 
MOLTEN SALTS 

A statistical mechanical theory for molten silicate solutions, 
19:16030 (R;US) 

Corrosion of stainless and carbon steels in molten mixtures of 
industrial nitrates, 19:15779 (R;US) 

Neutron diffraction study of aluminum chloride imidazolium chlo- 
ride molten salts, 19:16032 (R;US) 

MOLYBDENUM 

Catalytic Two-Stage Liquefaction (CTSL) process bench studies 
with bituminous coal: Final report, [October 1, 1988— 
December 31, 1992], 19:14314 (R;US) 

Electronic structure and stability of simple and complex phases 
in transition metals, 19:15797 (R;US) 


MULTI-ELEMENT ANALYSIS 


MOLYBDENUM 100 TARGET 
Observation of the one- to six-neutron transfer reactions at sub- 
barrier energies, 19:17218 (R;US) 
MOLYBDENUM 99 
Continuing investigations on electrochemical preparation of LEU 
targets for °°Mo production, 19:16074 (RA;US) 
Nuclear medicine program progress report for quarter ending 
December 31, 1993, 19:16767 (R;US) 
MOLYBDENUM COMPOUNDS 
See also MOLYBDENUM SULFIDES 
On the molybdenum tellurates of Li*, Na*, Rb*, Cs* and NH,*, 
19:16054 (1;DE;iIn German) 
MOLYBDENUM SULFIDES 
Rate enhancement for catalytic upgrading coal naphthas: Quar- 
terly progress report for period ending, September 1993, 
19:14320 (R;US) 
MONITORING 
See also AERIAL MONITORING 
AIR POLLUTION MONITORING 
RADIATION MONITORING 
Quality Assurance Project Plan for radioactive airborne emis- 
sions data compilation and reporting, 19:16608 (R;US) 
MONITORING (RADIATION) 
See RADIATION MONITORING 
MONITORING NETWORK 
See MONITORING 
MONITORS 
See also AIR POLLUTION MONITORS 
BEAM MONITORS 
RADIATION MONITORS 
WATER POLLUTION MONITORS 
Electrochemical sensor/detector system and method, 19:16020 
(PA;US) 
MONITORS (AIR POLLUTION) 
See AIR POLLUTION MONITORS 
MONITORS (BEAM) 
See BEAM MONITORS 
MONITORS (RADIATION) 
See RADIATION MONITORS 
MONITORS (REACTOR) 
See REACTOR CONTROL SYSTEMS 
MORSLEBEN SALT MINE 
Requirements to be met by radioactive wastes prepared for em- 
placement in a repository and by measures for waste form 
quality control. Morsieben repository fer radioactive wastes 
(ERAM). Pt. 1: Conditions of ultimate disposal. As of Septem- 
ber 1993, 19:14611 (R;DE;in German) 
MOS TRANSISTORS 
Application of the modified voltage-dividing potentiometer to 
overlay metrology in a CMOS/bulk process, 19:16214 (R;US) 
MOSSES 
NAA biomonitoring of environment with mosses and pine tree 
needles, 19:15907 (RA;CZ) 
MOUND LABORATORY 
Mound site environmental report for calendar year 1992, 
19:16567 (R;US) 
MOUNTAINS 
See also YUCCA MOUNTAIN 
Rime climate in Sodankylae, 19:15040 (RA;Fl) 
Wind and turbulence structure in mountainous areas in connec- 
tion to wind energy research, 19:15042 (RA;Fl) 
Wind energy potential in fell areas, 19:15023 (RA;Fl) 
MT-1 TOKAMAK 
Impurity transport studies by means of laser blow-off sodium 
and aluminium on the MT-1M tokamak, 19:17455 (IA;XA) 
MUF 
See MATERIAL UNACCOUNTED FOR 
MULTI-CHANNEL ANALYZERS 
A miniaturized ASIC-based multichannel scaler instrument, 
19:16452 (R;US) 
MULTL-ELEMENT ANALYSIS 
intercomparison of techniques available at INETI in the analysis 
of two IAEA candidate research materials, 19:15947 (RA;CZ) 
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MULTI-NUCLEON TRANSFER REACTIONS 


MULTE-NUCLEON TRANSFER REACTIONS 

Observation of the one- to six-neutron transfer reactions at sub- 

barrier energies, 19:17218 (R;US) 
MULTICHARGED IONS 

Structure of very heavy few-electron ions - new results from the 
heavy ion storage ring, ESR, 19:17347 (R;DE) 

The vacuum-polarization contribution to the hyperfine structure 
splitting of hydrogen-like atoms, 19:17346 (R;DE) 

MULTIPHASE FLOW 

A cell-centered ICE method for multiphase flow simulations, 
19:16160 (R;US) 

A multimaterial formalism, 19:16161 (R;US) 

TOUGH2: Unsaturated Groundwater and Heat Transport 
Model, 19:17631 (CM;US) 

MULTIPLE PRODUCTION 
Multiplicity and event shapes in QCD, 19:17020 (RA;JP) 
Voids, clans and quark-gluon plasma, 19:17062 (IA;DE) 
MULTIPLEXERS 

A monolithic analog multiplexor for the ALEPH electromagnetic 
calorimeter adapted to operation of LEP at high luminosity, 
19:16424 (R;FR) 

MULTIPROCESSING 
See PARALLEL PROCESSING 
MULTIPROCESSORS 
See ARRAY PROCESSORS 
MULTIWIRE DRIFT CHAMBERS 
See DRIFT CHAMBERS 
MULTIWIRE PROPORTIONAL CHAMBERS 
See also DRIFT CHAMBERS 
ICARE, 19:16381 (RA;FR) 
MUNGBEAN PLANTS 
See VIGNA 
MUNICIPAL WASTES 

Anaerobic digestion as a waste disposal option for American 
Samoa, 19:15672 (R;US) 

Danish MSW combustion with natural gas reburning: Prelimi- 
nary results of the gas reburning process design studies, 
19:16568 (R;DK) 

Energy implications of recycling packaging materials, 19:15664 
(R;US) 

Mandated recycling rates: Impacts on energy consumption and 
municipal waste volume, 19:15663 (R;US) 

MUNITIONS 
See ORDNANCE 
MUON DETECTION 

Response of the DO calorimeter to cosmic ray muons, 19:16386 

(R;US) 
MUON-CATALYZED FUSION 
Deuteron-induced fusion in various environments, 19:17525 
(R;US) 
MUONS 
See also COSMIC MUONS 
MUONS PLUS 
Proceedings of the International Workshop on Low Energy 
Muon Science: LEMS’93, 19:17129 (R;US) 

MUONS PLUS 

Five-lepton decay modes of 4 and + mesons, 19:17068 (R;RU) 
MUSCULAR TISSUE 

See TISSUES 
MUSEUMS 

See EDUCATIONAL FACILITIES 
MUSHROOMS 

Radioactive contamination of forests in Poland, 19:16638 
(RA;CZ) 

MUSSELS 

Assessment of trace element levels in biological indicator organ- 
ism of the Environmental Specimen Bank of Germany, 
19:15989 (RA;CZ) 

The accumulation and distribution of heavy trace metals in 
some localized marine species, 19:15942 (RA;CZ) 

MUSTARD 
See BRASSICA 
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MUTSU REACTOR 
Reactor dynamics experiment of N.S. Mutsu using pseudo ran- 
dom signal. 1: The first experiment, 19:15215 (R;JP;In 
Japanese) 
MWPC 
See MULTIWIRE PROPORTIONAL CHAMBERS 
MYCORRHIZAS 
Research in Support of Forest Management: 
1986-1991, 19:14946 (R;US) 
MYOCARDIUM 
Influencing the redistribution of 2°°T| by using dialkoxy dithio- 
phosphates, 19:16833 (IA;CZ;In Czech) 
Perfusion SPECT of the myocardium with °°" Tc-MIBI and Bull's 
Eye analysis, 19:16757 (IA;CZ;ln Czech) 
MYXOMYCETES 
[Growth and nonlinearity]: Progress report, 19:16924 (R;US) 


Final report, 


N 


N CODES 
NSURE code: Mathematical model, documentation and user's 
guide, 19:14603 (R;CA) 
N-REACTOR 
Materials discharged to the river (preliminary estimate), 
19:15294 (R;US) 
N Operations nuclear materials monthly inventory reports fiscal 
year 1970, 19:14898 (R;US) 
N-Reactor Department monthly report, 
19:15345 (R;US) 
NAILS 
Trace element composition of headhair and fingemails of some 
Nigerians, 19:16005 (RA;CZ) 
NAL SYNCHROTRON 
See FERMILAB ACCELERATOR 
NAPHTHA 
Rate enhancement for catalytic upgrading coal naphthas: Quar- 
terly progress report for period ending, September 1993, 
19:14320 (R;US) 
NATIONAL ACCELERATOR LABORATORY 
See FERMILAB ACCELERATOR 
NATIONAL DEFENSE 
See also BALLISTIC MISSILE DEFENSE 
Overview of the Defense Programs Research and Technology 
Development Program for fiscal year 1993: Appendix materi- 
als, 19:16464 (R;US) 
Overview of the Defense Programs Research and Technology 
Development Program for Fiscal Year 1993, 19:16465 (R;US) 
What can we do about it?, 19:16466 (R;US) 
NATIONAL ENVIRONMENTAL POLICY ACT 
See US NATIONAL ENVIRONMENTAL POLICY ACT 
NATIONAL REACTOR TESTING STATION 
See IDAHO NATIONAL ENGINEERING LABORATORY 
NATIONAL SECURITY 
Scientific data storage solutions: Meeting the high-performance 
challenge, 19:17681 (R;US) 
NATIONAL SYNCHROTRON LIGHT SOURCE 
See NSLS 
NATO 
The history of NATO TNF policy: The role of studies, analysis 
and exercises conference proceedings: Volume 2: Papers 
and presentations, 19:15694 (R;US) 
NATURAL ACTIVITY 
See NATURAL RADIOACTIVITY 
NATURAL GAS 
Cocombustion 
Enhancing the use of coals by gas reburning-sorbent injection: 
Quarterly report No. 25, October 1—December 31, 1993, 
19:15076 (R;US) 
Compiled Data 
Natural gas monthly, March 1994, 19:14511 (R;US) 
Winter fuels report week ending, December 3, 1993 (Contains 
glossary), 19:14483 (R;US) 
Winter fuels report, week ending April 1, 1994, 19:14486 (R;US) 


December 1962, 





Winter fuels report: Week ending, March 18, 1994 (Glossary in- 

cluded), 19:14484 (R;US) 
Coprocessing 

Hynol — An economic process for methanol production from bio- 
mass and natural gas with reduced CO, emission, 19:14948 
(R;US) 

The coprocessing of fossil fuels and biomass for CO. emission 
reduction in the transportation sector, 19:14947 (R;US) 

Desulfurization 

Low temperature H2S separation using membrane reactor with 

redox catalyst, 19:14501 (R;US) 
Domestic Supplies 

Winter fuels report, week ending: March 25, 1994, 19:14485 

(R;US) 
Enhanced Recovery 

Slant Hole Completion Test Cozzette and Paludal production 

testing, 19:14502 (R;US) 
Exports 

Natural gas imports and exports: Fourth quarterly report, 1993, 

19:14512 (R;US) 
Fuel Substitution 

NGV fleet fueling station business plan: A public, private and 
utility partnership to identify economical business options for 
implementation of CNG fueling infrastructure, 19:15687 (R;US) 

Imports 

Natural gas imports and exports: Fourth quarterly report, 1993, 

19:14512 (R;US) 
Materials Handling 

NGV fleet fueling station business plan: A public, private and 
utility partnership to identify economical business options for 
implementation of CNG fueling infrastructure, 19:15687 (R;US) 

Production 

Compendium of basins for the potential applicability of Jack W. 
Mcintyre’s patented tool, 19:14507 (R;US) 

Geohydrological feasibility study of the Black Warrior Basin for 
the potential applicability of Jack W. Mcintyre’s patented pro- 
cess, 19:14516 (R;US) 

Pyrolysis 

The coprocessing of fossil fuels and biomass for CO2 emission 

reduction in the transportation sector, 19:14947 (R;US) 
Research Programs 

Natural gas recovery, storage, and utilization SBIR program, 
19:14505 (R;US) 

US Department of Energy investments in natural gas R&D: An 
analysis of the gas industry proposal, 19:14510 (R;US) 

Separation Processes 

Compendium of basins for the potential applicability of Jack W. 

Mcintyre’s patented tool, 19:14507 (R;US) 
Staged Combustion 

Evaluation of Gas-Reburning and Low NO, Burners on a wall 
fired boiler: [Quarterly] technical progress report No. 13, Oc- 
tober 1—-December 31, 1993, 19:14431 (R;US) 

Underground Storage 

Foams and surfactants for improved underground storage of 

natural gas by blockage of water cooling, 19:14519 (R;US) 
NATURAL GAS DEPOSITS 

See also NATURAL GAS FIELDS 

Evaporites as a source for oil: Final report, July 15, 1988— 
February 28, 1994, 19:14443 (R;US) 

Geohydrologic study of the Michigan Basin for the applicability of 
Jack W. Mcintyre’s patented process for simultaneous gas re- 
covery and water disposal in production wells, 19:14500 (R;US) 

Greater Green River basin well-site selection, 19:14498 (R;US) 

NATURAL GAS DISTRIBUTION SYSTEMS 

Model documentation: Natural Gas Transmission and Distribu- 
tion Model of the National Energy Modeling System: Volume 
1, 19:14518 (R;US) 

NATURAL GAS FIELDS 

Oil and Gas Industry In Qatar, 19:14488 (1;QA;in English, Arabic) 
NATURAL GAS GATHERING SYSTEMS 

See NATURAL GAS DISTRIBUTION SYSTEMS 
NATURAL GAS INDUSTRY 

Gas stakes in developing countries and going beyond institutional 
obstacles to resource utilization, 19:14497 (R;FR;In French) 


NEPTUNIUM 237 


Lithuania training needs analysis, 19:14515 (R;DK) 
NATURAL GAS WELLS 

COz/sand fracturing in low permeability reservoirs, 19:14503 
(R;US) 

Continued support of “The Natural Resources Information Sys- 
tem (NRIS) for the State of Oklahoma”: Quarterly technical 
progress report, October 1, 1993-December 31, 1993, 
19:15591 (R;US) 

Development of a cost-effective environmental compliance tech- 
nology for stripper well brines: Quarterly report, October 1, 
1993—December 31, 1993, 19:16623 (R;US) 

Evaluation of target reservoirs for horizontal drilling: Lower Glen 
Rose Formation, South Texas, 19:14504 (R;US) 

Geohydrologic feasibility study of the Northern and Central 
Appalachian basin areas for the potential application of a pro- 
duction process patented by Jack W. Mcintyre, 19:14499 
(R;US) 

Geohydrologic study of the Michigan Basin for the applicability of 
Jack W. Mcintyre’s patented process for simultaneous gas re- 
covery and water disposal in production wells, 19:14500 (R;US) 

Human health risk assessment for radium discharged in pro- 
duced water offshore: Phase 2, 19:14477 (R;US) 

Hydrogeochemical and production controls on NORM in oil-and 
gas-field operations: Technical progress report, October 1, 
1993—December 31, 1993, 19:14489 (R;US) 

Natural gas product and strategic analysis, 19:14506 (R;US) 

NATURAL RADIOACTIVITY 

Evaluation of the influence of weather conditions on external 
dose rate: A review of natural levels of radioactivity and back- 
ground radiation levels and an assessment of factors affecting 
these levels, 19:16817 (R;GB) 

Natural irradiation of French population, 19:16806 (R;FR;In 
French) 

NAVAL REACTORS 
See SHIP PROPULSION REACTORS 
NEBRASKA 
Characterization of aquifer relationships by using geochemical 
techniques for plume delineation, 19:16613 (R;US) 
NEGATONS 
See ELECTRONS 
NEGATRONS 
See ELECTRONS 
NEODYMIUM LASERS 

Chirped-Pulse Amplification with flashlamp-pumped Ti:Sapphire 

amplifiers, 19:16226 (R;US) 
NEODYMIUM OXIDES 

Hadamard transform spectrometry: A new analytical technique: 
Progress report, Second year, March 15, 1992—November 15, 
1992, 19:15882 (R;US) 

NEON 20 

The connection between cluster and collective quadrupole 
channels in 2° Ne and E 2-transition probabilities between the 
bound and continuous spectrum states., 19:17189 (R;UA) 

NEON 20 REACTIONS 

Dynamic of pions and kaons in relativistic heavy ion collisions, 
19:17265 (IA;DE) 

Mesons from compressed hadronic matter, 19:17260 (IA;DE) 

NEON 20 TARGET 

Dynamic of pions and kaons in relativistic heavy ion collisions, 

19:17265 (1IA;DE) 
NEON IONS 
A study of diagnostic x-ray lines in heliumlike neon using an 
electron beam ion trap, 19:17350 (R;US) 
NEPA 
See US NATIONAL ENVIRONMENTAL POLICY ACT 
NEPTUNIUM 

Actinide determination and analytical support for characteriza- 
tion of environmental samples, 19:14827 (R;US) 

Extraction cycles design for La Hague plants, 19:14566 (R;FR) 

NEPTUNIUM 235 

Diffusion of water, cesium and neptunium in pores of rocks, 

19:14811 (R;Fl) 
NEPTUNIUM 237 
(PALM) recovery progress report, 19:14573 (R;US) 
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NEPTUNIUM 237 


The recovery of PALM at Hanford, 19:14574 (R;US) 
NEPTUNIUM COMPOUNDS 

Development of sensitive analytical technique by Laser-induced 
Photoacoustic Spectroscopy, 19:14578 (R;JP;in Japanese) 

Study of the applicability of laboratory data to natural conditions, 
shown for the example of the aquifer systems at the Gorleben 
site: Final report, 19:16091 (R;DE;in German) 

NERVE TISSUE 

Determination of platinum by neutron activation analysis in nerve 

tissue from rats treated with cisplatin, 19:15978 (RA;CZ) 
NET TOKAMAK 

Analysis of three ex-vessel loss-of-coolant accidents in the first 
wall cooling system of NET/ITER, 19:17564 (R;NL) 

Calculation of radiation fields inside and outside the NET cryo- 
stat/biological shield during operation, 19:17565 (R;NL) 

Experimental device for in-torus handling - EDITH intermediate 
report, 19:17588 (R;DE) 

NETHERLANDS 

Environmental policies in Poland, Sweden and the Netherlands: 
A comparative study of surface water pollution control, 
19:15553 (R;SE) 

NETWORKS (COMPUTER) 
See COMPUTER NETWORKS 
NEURAL NETWORKS 

Controlled neural network application in track-match problem, 
19:17656 (R;XJ) 

Neural network application for data analysis of vertical iono- 
sphere locating, 19:17661 (R;XJ;in Russian) 

On stochastic approximation algorithms for classes of PAC 
learning problems, 19:17627 (R;US) 

Using neural networks as an event trigger in elementary particle 
physics experiments, 19:16380 (R;US) 

NEURON TRANSMISSION 

See BIOELECTRICITY 

NEUTRAL BEAM SOURCES 

Doppier-shifted neutral beam line shape and beam transmis- 

sion, 19:17594 (R;US) 
NEUTRAL CURRENTS 

See also WEAK NEUTRAL CURRENTS 

Intermediate energy semileptonic probes of the hadronic neutral 
current, 19:17051 (R;US) 

NEUTRINO DETECTION 

The GaCls-detector of the GALLEX-experiment for the mea- 
surement of solar neutrinos - physicochemical data and 
properties of GaCls-solution and structural materials, 
19:16057 (R;DE;in German) 

NEUTRINO-NUCLEON INTERACTIONS 

Intermediate energy semileptonic probes of the hadronic neutral 
current, 19:17051 (R;US) 

The Odderon in the Deep-inelastic Lepton-Hadron Scattering, 
19:17015 (R;UA;in Russian) 

NEUTRINOS 
See also SOLAR NEUTRINOS 
TAU NEUTRINOS 

Neutrino mass, 19:17131 (R;US) 

Probing lepton number violation via Majorana neutrinos at 
hadron supercolliders, 19:17134 (R;GB) 

NEUTRON ACTIVATION ANALYSIS 

A PC based computer programme for quality assessment of 
INAA results of emission and air particulate samples, 
19:16013 (RA;CZ) 

A graphical method for optimising the NAA and CPAA experi- 
ments by functions using the ‘ko’ and ‘Zo’ parameters, 
19:15938 (RA;CZ) 

Abstracts from the international conference on nuclear analyti- 
cal methods in the life sciences, 19:15896 (R;CZ) 

Challenges of applications of nuclear analytical methods in the 
life sciences, 19:15897 (RA;CZ) 

Determination of optimal methodical version of neutron activa- 
tion analysis, 19:15964 (RA;CZ) 

Errors of absolute methods of reactor neutron activation analy- 
sis caused by non-1/E epithermal neutron spectra: The 
influence of the errors of the activities of the flux monitors 
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when using the bare triple monitor method with Zr, °©Zr and 
197 Au, 19:16017 (R;DE) 

Programmes of the IAEA utilizing nuclear analytical techniques 
in the life sciences, 19:15993 (RA;CZ) 

Simulation and optimisation of cyclic activation analysis of short- 
lived isotopes with 14 MeV neutron generator, 19:15935 
(RA;CZ) 

Some improvements in the quality of NAA procedures and the 
reliability of the results, 19:15943 (RA;CZ) 

Use of a robotic sample changer in certification of several bio- 
logical reference materials by INAA, 19:15948 (RA;CZ) 

Use of ko-NAA in the life sciences, 19:15953 (RA;CZ) 

NEUTRON CAPTURE 
See NEUTRON REACTIONS 
NEUTRON CAPTURE THERAPY 

Approach to a biological thermal BNCT facility at the LFR- 
Petten, 19:16753 (R;NL) 

Determination of radiobiological parameters for the safe clinical 
application of BNCT, 19:16745 (R;US) 

Micro-dosimetry model: A preparatory study, 19:16818 (R;NL) 

Proceedings of workshop on 'boron chemistry and boron neu- 
tron capture therapy’, 19:16761 (R;JP;In Japanese, English) 

NEUTRON DETECTION 

Detection of correlated neutron and acoustic emission from a 
deuterium saturated palladium target in an underground low- 
background experiment, 19:16402 (IA;RU;In Russian) 

Detection of neutrons and tritium from massive palladium target 
saturated by deuterium, 19:16400 (IA;RU;In Russian) 

Kinetics of nuclear reactions in palladium being in gas deu- 
terium medium, 19:17502 (IA;RU;in Russian) 

Neutron detection at on the reduction of palladium oxalate by 
deuterium and X-ray radiographic study of the process, 
19:16401 (IA;RU;In Russian) 

Neutron yield detection when thermocycling of vanadium deu- 
teride, 19:16398 (IA;RU;In Russian) 

Search for neutrons from deuterated palladium subject to high 
electrical currents, 19:17526 (R;US) 

NEUTRON DETECTORS 
See also FISSION CHAMBERS 
HE-3 COUNTERS 

Scintillating glass fiber neutron sensors: 1, Production and opti- 

cal characterization, 19:16427 (R;US) 
NEUTRON DIFFRACTOMETERS 

Development of ceramic superconductors, 19:15839 (R;DK;In 
Danish) 

NEUTRON DIFFUSION EQUATION 

A new point-centered diffusion differencing for unstructured 
meshes, 19:17344 (R;US) 

NEUTRON DOSIMETRY 
The DOS 1 neutron dosimetry experiment at the HB-4-A key 7 
surveillance site on the HFIR pressure vessel, 19:15364 (R;US) 
NEUTRON ECONOMY 
See NEUTRON FLUX 
NEUTRON EMISSION 

Correlation of processes of photo- and neutron emission in elec- 
trolytic saturation of metals and alloys, 19:17503 (IA;RU;In 
Russian) 

Emiccion of gamma quanta and neutrons in LiD electrolysis, 
19:17500 (IA;RU;In Russian) 

Neutron detection at on the reduction of palladium oxalate by 
deuterium and X-ray radiographic study of the process, 
19:16401 (IA;RU;In Russian) 

NEUTRON EVAPORATION 
See NEUTRON EMISSION 
NEUTRON FLUENCE 

Use of spatial channel theory in the three-dimensional shielding 
calculation by the Monte Carlo method, 19:17330 (IA;RU;In 
Russian) 

NEUTRON FLUX 
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Strategy for the nineties, 19:15232 (IA;CA) 

The cooling of the greenhouse and nuclear energy, 19:15592 
(IA;CA) 


NUCLEAR POWER DEMONSTRATION REACTOR CANADA 
See NPD REACTOR 


NUCLEAR POWER DEMONSTRATION REACTOR-2 CANADA 
See NPD REACTOR 


NUCLEAR POWER PHASEOUT 
Climate saver atomic energy?, 19:15578 (1;DE;In German) 





NUCLEAR POWER PLANTS 
Nuclear economics: Issues and facts, 19:15226 (R;US) 
Aging 

Structural Aging Program to evaluate continued performance of 
safety-related concrete structures in nuclear power plants, 
19:15254 (R;US) 

Display Devices 

Diagnosis function of safety status in the safety parameter dis- 

play system (SPDS), 19:15282 (R;CN) 
Electrical Equipment 

Aging Management Guideline for commercial nuclear power 

plants: Motor control centers: Final report, 19:15503 (R;US) 
Environmental Effects 

Nuclear energy production and environmental issues, 19:16640 
(IA;CA) 

Nuclear plant operation and maintenance: An environmental 
perspective, 19:15304 (IA;CA) 

Environmental Impacts 

The results of ecological observations after the tritium concen- 
tration in the zones of influence of NPPs of Ukraine, 19:16645 
(R;UA;In Russian) 

Gaseous Wastes 

The system for monitoring radioactivity emissions in gaseous ef- 

fluents from nuclear power plant, 19:16835 (IA;DE;In German) 
Licensing 

Validation of computer codes applied in licensing of NPP, 

19:17651 (IA;BG;In Bulgarian) : 
Liquid Wastes 

Long-range effects of nuclear power plant, as measured in the 
Rhine River far away from the source, 19:15418 (IA;DE;In 
German) 

Meltdown 

Fragmentation and quench behavior of corium melt streams in 

water, 19:15488 (R;US) 
Modifications 

Book of extended synopses. International symposium on ad- 
vanced nuclear power systems. Design, technology, safety 
and strategies for their deployment, 19:15094 (|;XA) 

Personnel Management 

Staffing decision processes and issues: Case studies of seven 

US Nuclear Power Plants, 19:15105 (R;US) 
Pressure Vessels 

Biaxial loading and shallow-flaw effects on crack-tip constraint 

and fracture toughness, 19:15261 (R;US) 
Radiation Monitoring 

NRC TLD Direct Radiation Monitoring Network: Volume 13, No 
4, Progress report, October-December 1993, 19:16646 (R;US) 

Results of waste water monitoring discharged by nuclear power 
plant in the Federal Republic of Germany, 19:16840 (IA;DE;in 
German) 

Radiation Protection 

Calculation of the annual radiation dose to the population in the 
vicinity of nuclear installations due to airborne radioactivity, 
19:15098 (IA;DE) 

Calculation of the annual radiation dose to the population in the 
vicinity of nuclear installations due to liquid effluents, 
19:15099 (IA;DE;In German) 

Radioecology 

Calculation of the annual radiation dose to the population in the 
vicinity of nuclear installations due to liquid effluents, 
19:15099 (IA;DE;In German) 

Reactor Accidents 

Implications for accident management of adding water to a de- 
grading reactor core, 19:15490 (R;US) 

Precursors to potential severe core damage accidents: 1992, A 
status report: Volume 17, Main report and Appendix A, 
19:15480 (R;US) 

Reactor Components 

Licensee contractor and vendor inspection status report: Quar- 
terly report, October-December 1993: Volume 17, No. 4, 
19:15221 (R;US) 

Radionuclides in United States commercial nuclear power reac- 
tors, 19:15506 (R;US) 


NUCLEAR SPIN RESONANCE 


Reactor Cooling Systems 

Expert system for online surveillance of nuclear reactor coolant 

pumps, 19:15291 (PA;US) 
Reactor Licensing 

NRC Regulatory Agenda quarterly report, October-December 

1993: Volume 12, No. 4, 19:15223 (R;US) 
Reactor Monitoring Systems 

Expert system for online surveillance of nuclear reactor coolant 

pumps, 19:15291 (PA;US) 
Reactor Operation 

Handbook of methods for risk-based analysis of Technical Spec- 

ification requirements, 19:15390 (R;US) 
Reactor Safety 

Considerations on the safety technical principles of nuclear en- 

ergy, 19:15437 (R;DE;In German) 
Reliability 

Simulating of the NPP reliability and risk by means of Petri-like 

oriented graphs, 19:15128 (IA;BG;In Bulgarian) 
Risk Assessment 

Simulating of the NPP reliability and risk by means of Petri-like 

oriented graphs, 19:15128 (IA;BG;In Bulgarian) 
Safety 

Conceptual design of an integrated information system for 
safety related analysis of nuclear power plants (IRIS Phase 
1), 19:17723 (R;:CH) 

Safety Analysis 

Staffing decision processes and issues: Case studies of seven 

US Nuclear Power Plants, 19:15105 (R;US) 
Structural Models 

Prediction of degradation and fracture of structural materials, 

19:16108 (RA;JP) 
Systems Analysis 

Interface between computational fluid dynamics (CFD) and 
plant analysis computer codes, 19:15264 (R;US) 

Verification and validation of the SAPHIRE Version 4.0 PRA 
software package, 19:15489 (R;US) 

NUCLEAR POWER STATIONS 
See NUCLEAR POWER PLANTS 
NUCLEAR REACTION ANALYSIS 

Challenges of applications of nuclear analytical methods in the 

life sciences, 19:15897 (RA;CZ) 
NUCLEAR REACTION KINETICS 

Binary reactions between heavy ions using a kinematical coinci- 
dence set-up, 19:17226 (RA;FR) 

Damped reaction yields in light nuclear systems: Fusion-fission, 
heavy-ion resonances, and orbiting, 19:17227 (RA;FR) 

NUCLEAR REACTIONS 

See also BREAKUP REACTIONS 

CHARGE-EXCHANGE REACTIONS 
CHARGED-PARTICLE REACTIONS 
COLD FUSION 
FISSION 
NUCLEAR FRAGMENTATION 
PHOTONUCLEAR REACTIONS 
SPALLATION 
THERMONUCLEAR REACTIONS 

Processing of FENDL-PA/1.1, 19:17326 (R;US) 

Study on anamalous nuclear phenomena in deuterium satu- 
rated metals, 19:17498 (IA;RU;in Russian) 

Working seminar on "Fusion reactions in condensed matter” and 
All-union conference on "Cold fusion”: Summaries of reports, 
19:17488 (1;RU;In Russian) 

NUCLEAR REACTORS 
See REACTORS 
NUCLEAR SAFETY 
See RADIATION PROTECTION 
NUCLEAR SHIP MUTSU REACTOR 
See MUTSU REACTOR 
NUCLEAR SHIPS 
Decommissioning of naval nuclear ships, 19:15212 (R;DK) 
NUCLEAR SPIN RESONANCE 
See NUCLEAR MAGNETIC RESONANCE 
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NUCLEAR STRUCTURE 


NUCLEAR STRUCTURE 

Correlations in nuclear systems at high densities, 19:17168 
(IA;DE) 

Diabatic approach to dissipative dynamics, 19:17197 (RA;FR) 

Fluctuation in nuclear dynamics: A comparison of different 
methods, 19:17154 (R;FR) 

Self-consistent velocity dependent effective interactions: Field 
coupling method, 19:17171 (R;JP) 

Vibrations versus collisions and the iterative structure of two- 
body dynamics, 19:17152 (R;DE) 

[Cyclotron based nuclear science]: Progress in research, April 
1, 1992—-March 31, 1993, 19:17243 (R;US) 

NUCLEAR TEMPERATURE 
Evidence for a nuclear phase transition in target nuclei after rel- 
ativistic nuclear interactions, 19:17170 (R;PL) 
NUCLEAR TRANSMUTATION 
See TRANSMUTATION 
NUCLEAR WASTE POLICY ACTS 
The Nuclear Waste Policy Act, as amended with appropriations 
acts appended, 19:14914 (R;US) 
NUCLEAR WASTES 
See RADIOACTIVE WASTES 
NUCLEAR WEAPON TESTS 
See NUCLEAR EXPLOSIONS 
NUCLEAR WEAPONS 

Acid digestion demonstration (WeDID), 19:14753 (R;US) 

Final development report H1632 Adjustable Caster Assembly, 
19:16132 (R;US) 

Pantex Plant final safety analysis report, Zone 4 magazines: 
Staging or interim storage for nuclear weapons and compo- 
nents: Issue D, 19:16481 (R;US) 

Replacement of silicone polymer A with silicone polymer B and 
the subsequent characterization of the new cellular silicone 
materials, 19:15852 (R;US) 

Sandia National Laboratories interactions with organizations in 
the Former Soviet Union, 19:15567 (R;US) 

NUCLEASES 

Biologically important radiation damage in DNA: Annual progress 

report, May 1, 1993—January 31, 1994, 19:16815 (R;US) 
NUCLEATE BOILING 

Spatial and temporal variation of the surface temperature and 
heat flux for saturated pool nucleate boiling at lower heat 
fluxes, 19:16158 (R;US) 

Two-phase pressure drop and wall-temperature measurements 
at steady state in the high-pressure, nucleate and film-boiling 
regimes, 19:16149 (IA;CA) 

NUCLEI 
See also DEFORMED NUCLEI 
EVEN-EVEN NUCLEI 
LIGHT NUCLEI 

Relaxation time of nonequilibrium nuclear system, 19:17213 

(R;UA;In Russian) 
NUCLEIC ACID REPLICATION 
Role of information processing in the evolution of complex life 
forms, 19:16828 (RA;XA) 
NUCLEOGENESIS 
See NUCLEOSYNTHESIS 
NUCLEON-NUCLEON INTERACTIONS 

See also PROTON-NUCLEON INTERACTIONS 

Spin effects in elastic scattering of nucleons and new approach 
to problem of account for spin structure of hadrons, 19:17059 
(R;RU;In Russian) 

Universal properties of x and 7 spectra in nuclear collisions, 
19:17205 (R;FR) 

NUCLEONS 
See also NEUTRONS 
PROTONS 
Polarized lepton-nucleon scattering, 19:17115 (R;US) 
NUCLEOSYNTHESIS 
See also THERMONUCLEAR REACTIONS 
Bending 

Nuclear reaction initiation resulting in plastic deformation and 
phase transition in a deuterium contained nonradioactive con- 
densed medium, 19:17496 (IA;RU;In Russian) 
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Bronze 

Thermal effects when oxide tungsten bronze saturating by hy- 

drogen, 19:17512 (IA;RU;In Russian) 
Deuterium 

Cold fusion reactions in palladium induced by glow discharge in 
deuterium, 19:17494 (IA;RU;in Russian) 

Detection of correlated neutron and acoustic emission from a 
deuterium saturated palladium target in an underground low- 
background experiment, 19:16402 (IA;RU;In Russian) 

Effect of heavy water electrolysis modes on nucleosynthesis in 
titanium, 19:17493 (IA;RU;In Russian) 

Observation of neutron burst in sifheating of deuterated palla- 
dium, 19:17489 (IA;RU;in Russian) 

Observations of trition and neutron yields on titanium saturation 
with deuterium in electrolysis, 19:17492 (IA;RU;In Russian) 

Study on the possibility of deuterium nuclei cold fusion under 
conditions of glow discharge, 19:17497 (IA;RU;In Russian) 

Deuteron Reactions 

DD cold nucleosynthesis product yield detection, 19:17490 
(IA;RU;In Russian) 

Neutron yield detection when thermocycling of vanadium deu- 
teride, 19:16398 (IA;RU;In Russian) 

New approach for the description of interactions including nu- 
clear ones, 19:17504 (IA;RU;In Russian) 

Electric Discharges 

Effect of negative drop of a potential in a near-anode boundary 
layer of a gas-discharge plasma and its possible role in cold 
fusion, 19:17511 (IA;RU;Iin Russian) 

Electric Potential 

Effect of negative drop of a potential in a near-anode boundary 
layer of a gas-discharge plasma and its possible role in cold 
fusion, 19:17511 (IA;RU;in Russian) 

Electrons 

Role of localized states of charged particles in nuclear fusion re- 

actions, 19:17506 (IA;RU;in Russian) 
Glow Discharges 

Study on the possibility of deuterium nuclei cold fusion under 

conditions of glow discharge, 19:17497 (IA;RU;in Russian) 
Heavy Water 

Detection of neutrons and tritium from massive palladium target 
saturated by deuterium, 19:16400 (IA;RU;in Russian) 

Possibilities of recording superlow fluxes of ionizing radiations 
resulting in low-temperature cold fusion reactions by means of 
scintillation method, 19:16399 (IA;RU;in Russian) 

Some experiments on heavy water electrolysis with palladium 
and platinum electrodes, 19:17495 (IA;RU;In Russian) 

Metals 
To the problems of cold fusion, 19:17508 (IA;RU;In Russian) 
Monocrystals 

Orientational effects in cold fusion, 19:17510 (IA;RU;In Russian) 

Quantum barrier-free and microcumulative mechanisms of cold 
fusion in imperfect crystals, 19:17509 (IA;RU;in Russian) 

Thermal effects when oxide tungsten bronze saturating by hy- 
drogen, 19:17512 (IA;RU;In Russian) 

Neutron Detection 

Working seminar on "Fusion reactions in condensed matter” and 
All-union conference on "Cold fusion”: Summaries of reports, 
19:17488 (i;RU;In Russian) 

Neutron Emission 

DD cold nucleosynthesis product yield detection, 19:17490 
(IA;RU;In Russian) 

Low-energy nucleosynthesis in 2 solid, 19:17491 (IA;RU;In Rus- 
sian) 

Observation of neutron burst in sifheating of deuterated palla- 
dium, 19:17489 (IA;RU;In Russian) 

Working seminar on "Fusion reactions in condensed matter” and 
All-union conference on "Cold fusion”: Summaries of reports, 
19:17488 (1;RU;In Russian) 

Orientation 
Orientational effects in cold fusion, 19:17510 (IA;RU;In Russian) 
Palladium 

Cold fusion reactions in palladium induced by glow discharge in 

deuterium, 19:17494 (IA;RU;iIn Russian) 





Phase Transformations 
Nuclear reaction initiation resulting in plastic deformation and 
phase transition in a deuterium contained nonradioactive con- 
densed medium, 19:17496 (IA;RU;In Russian) 
Quasibound State 
Role of localized states of charged particles in nuclear fusion re- 
actions, 19:17506 (IA;RU;In Russian) 
Shielding 
Role of shielding in low-temperature nucleosynthesis reactions, 
19:17505 (IA;RU;In Russian) 
NUMERICAL ANALYSIS 
Modelisation and numerical simulation for bulk crystal growth 
processes, 19:16035 (R;FR) 
Numerical study of cracked pipe’s behavior in the frame of duc- 
tile fracture, 19:15256 (R;FR) 


O 


0 CODES 
OPTO-22 DRIVER: OPTO-22 Driver for LabView, 19:17634 
(CM;US) 
OAK RIDGE NATIONAL LABORATORY 
See ORNL 


OAK RIDGE RESERVATION 

A literature review of mixed waste components: Sensitivities 
and effects upon solidification/stabilization in cement-based 
matrices, 19:14708 (R;US) 

Analysis spectral shapes from California and central United 
States ground motion, 19:16907 (R;US) 

Calendar year 1993 groundwater quality report for the Bear Creek 
Hydrogeologic Regime, Y-12 Plant, Oak Ridge, Tennessee: 
1993 groundwater and surface water quality data and calcu- 
lated rate of contaminant migration, Part 1, 19:14837 (R;US) 

Calendar year 1993 groundwater quality report for the Chestnut 
Ridge Hydrogeologic Regime, Y-12 Plant, Oak Ridge, Ten- 
nessee: 1993 groundwater quality data and calculated rate of 
contaminant migration, Part 1, 19:14839 (R;US) 

Calendar year 1993 groundwater quality report for the Upper East 
Fork Poplar Creek Hydrogeologic Regime, Y-12 Plant, Oak 
Ridge, Tennessee: 1993 groundwater quality data and calcu- 
lated rate of contaminant migration, Part 1, 19:14838 (R;US) 

Performance assessment for continuing and future operations 
at Solid Waste Storage Area 6, 19:14699 (R;US) 

Quality assurance plan for the Oak Ridge Environmental Infor- 
mation System, 19:14869 (R;US) 

Remote Sensing and Special Surveys Program annual report, 
January—December 1993: Environmental Restoration Pro- 
gram, 19:16628 (R;US) 

Soils of Walker Branch Watershed, 19:16649 (R;US) 

OCCUPATIONAL EXPOSURE 

Monitoring of radiation exposure and registration of doses, 

19:16865 (R;Fl) 
OCEANIC CIRCULATION 

The Coastal Ocean Prediction Systems program: Understand- 
ing and managing our coastal ocean, 19:16679 (R;US) 

The Coastal Ocean Prediction Systems program: Understand- 
ing and managing our coastal ocean: Volume 2: Overview 
and invited papers, 19:16681 (R;US) 

OCEANOGRAPHY 

The Coastal Ocean Prediction Systems program: Understand- 
ing and managing our coastal ocean: Volume 2: Overview 
and invited papers, 19:16681 (R;US) 

OCEANS 
See SEAS 


OCTENES 
Fischer Tropsch synthesis in supercritical fluids: Quarterly tech- 
nical progress report, October 1, 1993—December 31, 1993, 
19:14339 (R;US) 
OFFSHORE PLATFORMS 
Nonlinear dynamic response and reliability analysis of drag- 
dominated offshore platforms, 19:16182 (R;NO) 


OIL WELLS 
Carbon Dioxide injection 


OHIO 

Geophysical investigations of the Western Ohio-Indiana region: 
Final report, October 1986—September 1992: Volume 10, 
19:15479 (R;US) 

OHIO STATE UNIVERSITY REACTOR 

See OSUR REACTOR 

OHMIC RESISTANCE 
See ELECTRIC CONDUCTIVITY 
OIL FIELDS 

Application of artificial intelligence to reservoir characterization: 
An interdisciplinary approach: [Quarterly progress report], Oc- 
tober 1—-December 30, 1993, 19:14462 (R;US) 

Enhanced oil recovery utilizing high-angle wells in the Frontier 
Formation, Badger Basin Field, Park County, Wyoming: 
Quarterly technical progress report, 1 October 1993-31 De- 
cember 1993, 19:14464 (R;US) 

Increased oil production and reserves from improved comple- 
tion techniques in the Bluebell Field, Uinta Basin, Utah: First 
quarterly technical progress report, September 30, 1993— 
December 31, 1993, 19:14467 (R;US) 

Integrated approach towards the application of horizontal wells 
to improve waterflooding performance: Quarterly report, Oc- 
tober 1, 1993—December 31, 1993, 19:14465 (R;US) 

Productivity and injectivity of horizontal wells: Quarterly report, 
October 1—December 31, 1993, 19:14455 (R;US) 

Visual display of reservoir parameters affecting enhanced oil 
reservoirs: Quarterly report, October 1993—December 1993, 
19:14442 (R;US) 

OIL RESIDUES 
See PETROLEUM RESIDUES 
OIL SAND DEPOSITS 
The extraction of bitumen from western oil sands: Quarterly re- 
port, April-June 1993, 19:14528 (R;US) 
OIL SAND OILS 
See BITUMENS 
OIL SANDS 

Investigation on adaptability of an air-blown entrained flow gasi- 
fication using multi-fuel, 19:14388 (R;JP;in Japanese) 

The extraction of bitumen from western oil sands: Annual re- 
port, July 1991—July 1992, 19:14527 (R;US) 

OIL SHALE WASTE WATER 

See OIL SHALES 

WASTE WATER 
OIL SHALES 

Base program on energy related research: Quarterly technical 
progress report, August—October 1993, 19:14472 (R;US) 

Base program on energy related research: Quarterly technical 
progress report, February—April 1993, 19:14289 (R;US) 

Pressurized Fluidized-Bed Hydroretorting of Eastern Oil Shales: 
Progress report, July-September 1989, 19:14525 (R;US) 

Pressurized Fluidized-Bed Hydroretorting of Eastern Oil Shales: 
Progress report, October-December 1988, 19:14523 (R;US) 

Pressurized Fluidized-Bed Hydroretorting of Eastern Oil Shales: 
Progress report, July-September 1989, 19:14525 (R;US) 

Pressurized fluidized-bed hydroretorting of Eastern oil shales: 
Progress report, July-September 1988, 19:14524 (R;US) 

Status of LLNL Hot-Recycled-Solid oil shale retort, January 
1991-—September 30, 1993, 19:14529 (R;US) 

OIL SPILL FINGERPRINTING 
See OlL SPILLS 
PATTERN RECOGNITION 
OIL SPILLS 

GAOCMAO and its oil spill response activities in the Gulf, 
19:14490 (1;QA) 

OiV/gas collector/separator for underwater oil leaks, 19:14492 
(PA;US) 

OIL WELLS 
Brines 

Development of a cost-effective environmental compliance tech- 
nology for stripper weil brines: Quarterly report, October 1, 
1993—December 31, 1993, 19:16623 (R;US) 

Carbon Dioxide Injection 

Post waterflood CO, miscible flood in light oil, fluvial: Domi- 

nated deltaic reservoir: First quarterly technical progress 
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OIL WELLS 
Carbon Dioxide Injection 


report, Fiscal year 1994, October 1, 1993—December 31, 
1993, 19:14469 (R;US) 
Caustic Flooding 

Surfactant-enhanced alkaline flooding for light oil recovery: Quar- 

terly report, October 1—-December 31, 1993, 19:14461 (R;US) 
Computerized Simulation 

Visual display of reservoir parameters affecting enhanced oil 
reservoirs: Quarterly report, October 1993—December 1993, 
19:14442 (R;US) 

Data Base Management 

Continued support of “The Natural Resources Information Sys- 
tem (NRIS) for the State of Oklahoma”: Quarterly technical 
progress report, October 1, 1993—December 31, 1993, 
19:15591 (R;US) 

Directional Drilling 

Enhanced oil recovery utilizing high-angle wells in the Frontier 
Formation, Badger Basin Field, Park County, Wyoming: 
Quarterly technical progress report, 1 October 1993-31 De- 
cember 1993, 19:14464 (R;US) 

Greater Green River basin welli-site selection, 19:14498 (R;US) 

Preliminary design of a special casing joint for a well equipped 
twin horizontal drainholes in the Oxnard field, 19:14522 (R;US) 

Displacement Fiuids 

Responsive copolymers for enhanced petroleum recovery: 
Quarterly technical progress report, September 22, 1993— 
December 22, 1993, 19:14460 (R;US) 

Enhanced Recovery 

Anisotropy and spatial variation of relative permeability and 
lithologic character of Tensleep Sandstone reservoirs in the 
Bighorn and Wind River basins, Wyoming: First quarterly 
technical progress report, September 15, 1993—December 
14, 1993, 19:14463 (R;US) 

Revitalizing a mature oil play: Strategies for finding and produc- 
ing unrecovered oil in Frio Fluvial-Deltaic reservoirs of South 
Texas: Technical progress report, October 1, 1993—December 
31, 1998, 19:14468 (R;US) 

Study of hydrocarbon miscible solvent slug injection process for 
improved recovery of heavy oil from Schrader Bluff pool, 
Milne Point Unit, Alaska: Quarterly report, October 1, 1993— 
December 31, 1993, 19:14456 (R;US) 

Flow Visualization 

Visual display of reservoir parameters affecting enhanced oil 
reservoirs: Quarterly report, October 1993—December 1993, 
19:14442 (R;US) 

Fluid Injection 

Improved techniques for fluid diversion in oil recovery: Quarterly 
technical progress report, October 1, 1993—December 31, 
1993, 19:14458 (R;US) 

Improving reservoir conformance using gelled polymer systems: 
Quarterly report, September 25-December 24, 1993, 
19:14459 (R;US) 

Study of hydrocarbon miscible solvent slug injection process for 
improved recovery of heavy oil from Schrader Bluff pool, 
Milne Point Unit, Alaska: Quarterly report, October 1, 1993— 
December 31, 1993, 19:14456 (R;US) 

Gas Injection 

West Hackberry Tertiary Project: Quarterly technical progress re- 

port, September 3, 1993—December 3, 1993, 19:14470 (R;US) 
Miscible-Phase Displacement 

Base program on energy related research: Quarterly technical 
progress report, August—October 1993, 19:14472 (R;US) 

Scale-up of miscible flood processes for heterogeneous reser- 
voirs: Quarterly report, 1 October-31 December 1993, 
19:14454 (R;US) 

Reservoir Engineering 

Increased oil production and reserves from improved comple- 
tion techniques in the Bluebell Field, Uinta Basin, Utah: First 
quarterly technical progress report, September 30, 1993— 
December 31, 1993, 19:14467 (R;US) 

Steam Injection 

Preliminary design of a special casing joint for a well equipped 

twin horizontal drainholes in the Oxnard field, 19:14522 (R;US) 
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Tracer Techniques 
Innovative techniques for the description of reservoir hetero- 
geneity using tracers: Second technical annual progress 
report, October 1991—September 1992, 19:14450 (R;US) 
Waste Water 
Human health risk assessment for radium discharged in pro- 
duced water offshore: Phase 2, 19:14477 (R;US) 
Hydrogeochemical and production controls on NORM in oil-and 
gas-field operations: Technical progress report, October 1, 
1993—December 31, 1993, 19:14489 (R;US) 
Water Treatment 
Evaluation of the freeze-thaw/evaporation process for the treat- 
ment of produced waters: Quarterly technical progress report, 
October 1—-December 31, 1993, 19:14475 (R;US) 
Waterflooding 
Secondary oil recovery from selected Carter sandstone oilfields 
— Black Warrior Basin, Alabama: Quarterly technical progress 
report, September 1—November 30, 1993, 19:14466 (R;US) 
Well Completion 
Greater Green River basin well-site selection, 19:14498 (R;US) 
Increased oil production and reserves from improved comple- 
tion techniques in the Bluebell Field, Uinta Basin, Utah: First 
quarterly technical progress report, September 30, 1993- 
December 31, 1993, 19:14467 (R;US) 
OILS 
Development of other oil-alternative energy technologies, 
19:15035 (RA;JP) 
OKLO PHENOMENON 
Geochemistry of apatites, pyrites and galenas in near- and far- 
field veins and sandstones around the Oklo fossil reactors 
(Gabon): identification of ancient hydrothermal circulations, 
19:16634 (RA;XE) 
OLEFINS 
See ALKENES 
OMEGA FACILITY 
LLE Review, Volume 57: Quarterly report, October-December 
1993, 19:17563 (R;US) 
OMEGA WEST REACTOR 
See OWR REACTOR 
OMEGA-1778 RESONANCES 
See MESONS 
ON-LINE COMPUTERS 
See COMPUTERS 
ON-LINE CONTROL SYSTEMS 
See also COMPUTERIZED CONTROL SYSTEMS 
Systems for automatic diagnostics and protection of accelera- 
tors, 1$:16239 (R;UA;In Russian) 
ONTARIO PHWR PICKERING-1 REACTOR 
See PICKERING-1 REACTOR 
OPENINGS 
Dill-D in-vessel port cover and shutter assembly for the phase 
contrast interferometer, 19:17566 (R;US) 
OPERATION 
See also REACTOR OPERATION 
Testing of on-line operation optimization, 19:16587 (R;SE;In 
Swedish) 
OPERATION (REACTOR) 
See REACTOR OPERATION 
OPIX PROCESS 
See RADIOACTIVE WASTE PROCESSING 
OPTICAL FIBERS 
Fibre optics compatibility with radiative environment inside PWR 
containment, 19:15107 (R;FR) 
OPTICAL MICROSCOPY 
Characterization of coal particles using rule base on-line image 
analysis: Technical report, September 1-November 30, 1993, 
19:14402 (R;US) 
OPTICAL RADAR 
‘Post mortem’ analysis of LIDAR data, 19:17446 (IA;XA) 
OPTICAL SYSTEMS 
Concepts for UV-FEL optics, 19:16186 (R;US) 


Performance of adaptive optics at Lick Observatory, 19:16451 
(R;US) 





Pump-probe method for investigating laser ablation and optical 
damage threshold mechanisms in optical materials, 19:16448 
(R;US) 

Sandia’s photonic program and its changing national role, 
19:16213 (R;US) 

Simulation and analysis of laser guide star adaptive optics sys- 
tems for the eight to ten meter class telescopes, 19:16449 
(R;US) 

Studies of natural and artificial irregularities in the near space by 
optic tomography methods, 19:16929 (RA;SE) 

OPTICS 

Method of determination of the optical constants for rapid cy- 
cling bubble chamber at SVD experiment, 19:16415 (R;XuJ;In 
Russian) 

Tests of variable-band multilayers designed for investigating op- 
timal signal-to-noise vs artifact signal ratios in Dual-Energy 
Digital Subtraction Angiography (DDSA) imaging systems, 
19:16771 (R;US) 

OPTIMIZATION 

New approaches to linear and nonlinear programming: Progress 

report, April 15, 1993—February 28, 1994, 19:17629 (R;US) 
ORDNANCE 

1993 triggered lighnting test program: Environments within 20 
meters of the lighting channel and small area temporary pro- 
tection concepts, 19:16474 (R;US) 

The munitions provisions of the Federal Facility Compliance Act, 
19:16472 (R;US) 

ORE RESERVES 
See RESERVES 
ORGANIC BORON COMPOUNDS 

A quantitative approach to the evaluation of compounds for 
boron neutron capture therapy: The equal effectiveness ratio, 
19:16803 (R;US) 

ORGANIC CHLORINE COMPOUNDS 
See also CHLORINATED ALIPHATIC HYDROCARBONS 
CHLORINATED AROMATIC HYDROCARBONS 
Field-usable portable analyzer for chlorinated organic com- 
pounds, 19:15883 (R;US) 
ORGANIC COMPOUNDS 
See also AMINES 
HYDROCARBONS 
ORGANIC BORON COMPOUNDS 
ORGANIC MERCURY COMPOUNDS 
ORGANIC OXYGEN COMPOUNDS 
ORGANIC PHOSPHORUS COMPOUNDS 
ORGANIC POLYMERS 
ORGANIC SULFUR COMPOUNDS 
PROTEINS 

A plausible route for the synthesis of bio-organic compounds in 
the primitive earth from mineral salts. An overview, 19:16827 
(RA;XA) 

Acid digestion demonstration (WeDID), 19:14753 (R;US) 

Carbon cycle modeling calculations for the IPCC, 19:16604 
(R;US) 

Groundwater quality sampling and analysis plan for environ- 
mental monitoring in Waste Area Grouping 6 at Oak Ridge 
National Laboratory, Oak Ridge, Tennessee, 19:14829 (R;US) 

Impact of catalysis on the production of the top 50 US commod- 
ity chemicals, 19:16063 (R;US) 

Laboratory testing of ozone oxidation of Hanford Site waste 
from Tank 241-SY-101, 19:14755 (R;US) 

Management Plan: Demonstration testing and evaluation of in 
situ soil heating, 19:16629 (R;US) 

Remedial investigation report on the abandoned nitric acid 
pipeline at the Oak Ridge Y-12 Plant, Oak Ridge, Tennessee, 
19:14865 (R;US) 

ORGANIC MERCURY COMPOUNDS 

See also METHYLMERCURY 

Species analysis of organomercury compounds to determine 
their biopathways at contaminated sites, 19:16693 (R;DE;In 
German) 

ORGANIC OXYGEN COMPOUNDS 

See also EPOXIDES 


OSCILLOGRAPHS 


Formation of gas-phase peroxides in a rural atmosphere: An in- 
terpretation of the recent SOS/SERON field results, 19:16513 
(R;US) 

ORGANIC PHOSPHORUS COMPOUNDS 
Study on extraction behavior of TRPO with different composi- 
tion, 19:16036 (R;CN;In Chinese) 
ORGANIC POLYMERS 
See also PLASTIC FOAMS 
RESINS 

Aluminum chloride-1-butylpyridinium chloride melts as an elec- 
trolyte for aluminum/polyaniline cells, 19:16066 (R;US) 

Characterization of crosslinked electrooptic polyimides, 
19:15860 (R;US) 

Conjugated polymer fluorescence: Interplay of correlations and 
alternation, 19:15859 (R;US) 

Liquid crystalline thermosetting polyimides: Final report, 
19:16059 (R;US) 

Residual gas analysis (RGA) and shear strength characteristics 
of a silver-filled epoxy and polyimide under long-term, high- 
temperature storage conditions: Final report, 19:16193 (R;US) 

Techniques for the evaluation of outgassing from polymeric 
wafer pods, 19:16220 (R;US) 

Temperature dependence of the two-photon absorption spec- 
trum of poly(di-n-hexyisilane), 19:16064 (R;US) 

ORGANIC SOLVENTS 

CMPO purity tests in the TRUEX solvent using americium-241, 
19:14788 (R;US) 

Dissolution reaction of coal by hydrogen-donating aromatic sol- 
vents and development of effective catalyst, 19:14341 (IA;JP) 

Mechanistic basis of the coal dissolution by hydrogen donor sol- 
vents.: Multi-stage coal liquefaction for the better liquid yield 
under milder conditions, 19:14342 (IA;JP) 

Studies on liquefying reaction mechanism and coking mecha- 
nism, 19:14365 (IA;JP;in Japanese) 

The effect of selective solvent absorption on coal conversion: 
Final technical report, 19:14316 (R;US) 

ORGANIC SULFUR COMPOUNDS 

The use of ethanol to remove sulfur from coal: Final report, 
September 1991—December 1992, 19:14389 (R;US) 

VHF EPR quantitation and speciation of organic sulfur in coal: 
Technical report, September 1, 1993—November 30, 1993, 
19:14400 (R;US) 

ORGANIC WASTES 
See also AGRICULTURAL WASTES 
COMPOST 

Waste Tank Safety Program: Annual status report for FY 1993, 

Task 3: Organic chemistry, 19:14711 (R;US) 
ORNL 

Active sites environmental monitoring program: Annual report 
FY 1992, 19:14705 (R;US) 

Environmental restoration and management of low-level ra- 
dioactive and mixed waste at Oak Ridge National Laboratory, 
19:14624 (R;US) 

Groundwater quality sampling and analysis plan for environ- 
mental monitoring in Waste Area Grouping 6 at Oak Ridge 
National Laboratory, Oak Ridge, Tennessee, 19:14829 (R;US) 

Liquid low-level waste generation projections for ORNL in 1993, 
19:14707 (R;US) 

Oak Ridge National Laboratory West End Treatment Facility 
simulated sludge vitrification demonstration, Revision 1, 
19:14800 (R;US) 

Waste management plan for environmental monitoring in Waste 
Area Grouping 6 at Oak Ridge National Laboratory, Oak 
Ridge, Tennessee, 19:14701 (R;US) 

ORYZA 
See RICE 


OSCILLATION MODES 

Nonlinear coupling of low-n modes in PBX-M, 19:17535 (R;US) 
OSCILLATIONS (PLASMA) 

See PLASMA WAVES 
OSCILLOGRAPHS 


A 10 GHz bandwidth, single transient, digitized oscilloscope 
with 20 GHz capability, 19:16456 (R;US) 
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OSUR REACTOR 


OSUR REACTOR 
Analytical, engineering and licensing aspects of the OSURR 
LEU conversion/upgrade, 19:15326 (RA;US) 
OUTER CONTINENTAL SHELF 
See CONTINENTAL SHELF 
OVENS 

Black clay: Domestic stove based on counter current combus- 
tion, a principle used during the Iron Age and utilized in a 
baking oven from the Middle Ages, 19:14963 (R;DK;In Danish) 

OWR REACTOR 
The Omega West Reactor: Design basis and physics measure- 
ments, 19:15362 (R;US) 
OXIDANTS 
See OXIDIZERS 
OXIDASES 
See OXIDOREDUCTASES 
OXIDES 
See also ALUMINIUM OXIDES 
BARIUM OXIDES 
CALCIUM OXIDES 
CERIUM OXIDES 
COPPER OXIDES 
HOLMIUM OXIDES 
IRON OXIDES 
LITHIUM OXIDES 
MAGNESIUM OXIDES 
NEODYMIUM OXIDES 
NITROGEN OXIDES 
PRASEODYMIUM OXIDES 
SILICON OXIDES 
SULFUR OXIDES 
THALLIUM OXIDES 
TITANIUM OXIDES 
URANIUM OXIDES 
YTTRIUM OXIDES 
ZIRCONIUM OXIDES 

Heterogeneous catalytic process for alcohol fuels from syngas: 
Seventh quarterly technical progress report, July-September 
1993, 19:14975 (R;US) 

Transient studies of low temperature catalysts for methane con- 
version: Quarterly technical progress report, October 1, 
1993—December 31, 1993, 19:14977 (R;US) 

OXIDIZERS 

Formation of gas-phase peroxides in a rural atmosphere: An in- 
terpretation of the recent SOS/SERON field results, 19:16513 
(R;US) 

OXIDIZING AGENTS 

See OXIDIZERS 

OXIDOREDUCTASES 

Mechanistic enzymology of CO dehydrogenase from Clostrid- 
ium thermoaceticum: Progress report, March 25, 1993—March 
24, 1994, 19:16717 (R;US) 

OXIRANS 
See EPOXIDES 
OXYGEN 

Hydrogen problems related to reactor accidents, 19:15263 (R;DK) 

Photonuclear reaction yield ratios in tissues used as an index of 
abnormality, 19:15924 (RA;CZ) 

Structural studies of ceramic superconductors, 
(R;DK;In Danish) 

OXYGEN 16 

The astrophysical relevant reaction 'F(p, a)'®O at sub- 

Coulomb energies, 19:17215 (RA;PL) 
OXYGEN 16 REACTIONS 

Analysis of two-particle-correlations in heavy-ion reactions at 
200 A.GeV at the CERN-SPS, 19:17279 (IA;DE) 

Particle production in interactions of 200 GeV/nucleon oxygen 
and sulfur nuclei in nuclear emulsion, 19:17295 (R;PL) 

Production of neutral mesons in ultrarelativistic heavy-ion reac- 
tions, 19:17271 (IA;DE) 

Reactions near the Coulomb barrier, 19:17232 (RA;FR) 

OXYGEN 18 REACTIONS 
Fission decay of very light nuclear systems, 19:17229 (RA;FR) 


19:15840 
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OXYGEN COMPOUNDS 
See also ARSENATES 

CARBONATES 
CHROMATES 
NITRATES 
NITRITES 
OXIDES 
SILICATES 
SULFATES 
SULFITES 
TELLURATES 
TITANATES 
WATER 

Development of separation technique and use of hetero com- 

pounds in liquefied coal, 19:14382 (IA;JP;In Japanese) 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN HYDRIDES 
See WATER 
OZONE 

Computer animation of clouds, 19:16605 (R;US) 

Elevated levels of environmental ozone and their effects on the 
lung function in selected collectives of the population, 
19:16883 (IA;DE;in German) 

Mexico City ozone concentrations as a function of readily- 
available meteorological parameters, 19:16564 (R;US) 

Quantified estimates of total GWPs for greenhouse gases tak- 
ing into account tropospheric chemistry, 19:16595 (R;US) 


P 


P INVARIANCE 
Conference summary, 19:16985 (R;US) 
P REACTOR 
Lower Three Runs Instream Flow Study, 19:14895 (R;US) 
P WAVES 
Body-wave radiation patterns and AVO in transversely isotropic 
media, 19:16899 (R;US) 
PACIFIC NORTHWEST REGION 
See USA 
PACKAGING 
Energy implications of recycling packaging materials, 19:15664 
(R;US) 
PADUCAH PLANT 
Local drainage analyses of the Paducah and Portsmouth 
Gaseous Diffusion Plants during an extreme storm, 19:16684 
(R;US) 
PAH 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PAINTS 
Progress report on conductive paints, December 1, 1993— 
February 28, 1994, 19:15845 (R;US) 
PAIR PRODUCTION 
A quark model of AA production in pp interactions, 19:16996 
(R;US) 
Forward-backward asymmetry of charm quark pair production in 
ete annihilation at ,/s = 58 GeV, 19:17089 (RA;JP) 
PALEOCLIMATOLOGY 
Reconstruction of spatial patterns of climatic anomalies during 
the medieval warm period (AD 900-1300), 19:16516 (R;US) 
PALLADIUM 
Determination of gold and platinum group elements in rocks by 
neutron activation analysis, 19:15894 (1;BR;ln Portuguese) 
Search for neutrons from deuterated palladium subject to high 
electrical currents, 19:17526 (R;US) 
Tritium evolution from various morphologies of palladium, 
19:17527 (R;US) 
PALLADIUM BASE ALLOYS 
Defects of phases in palladium-hydrogen system, 19:17009 
(IA;RU;In Russian) 
Kinetics of direct a-> 6 and reverse G —> a transformations in 
palladium-hydrogen system, 19:17008 (IA;RU;In Russian) 





PALLADIUM NITRATES 
See NITRATES 
PALLADIUM SULFIDES 
Rate enhancement for catalytic upgrading coal naphthas: Quar- 
terly progress report for period ending, September 1993, 
19:14320 (R;US) 
PANINDCO PROCESS 
See COAL GASIFICATION 
PANTEX PLANT 
Pantex Plant final safety analysis report, Zone 4 magazines: 
Staging or interim storage for nuclear weapons and compo- 
nents: Issue D, 19:16481 (R;US) 
PAPER INDUSTRY 
Flux and concentration processes of radioactive elements in the 
forest industry; dosimetry, biofueled heating plants, the alka- 
line and the acidic pulp mill processes, 19:15306 (R;SE) 
Sustainable paper - Research programme on energy in steel 
and base metal production: Master plan for an energy tech- 
nology research programme 1993-1998, 19:15652 (R;Fl) 
PARABANIC ACID 
See IMIDAZOLES 
ORGANIC OXYGEN COMPOUNDS 
PARABOLIC DISH COLLECTORS 
Detail design of a 10.4-m stretched-membrane dish: Phase 2, 
Final report, 19:15010 (R;US) 
PARABOLIC POINT COLLECTORS 
See PARABOLIC DISH COLLECTORS 
PARAFFINS 
See ALKANES 
PARALLEL PROCESSING 
Analyzing PICL trace data with MEDEA, 19:17625 (R;US) 
Communication library for run-time visualization of distributed, 
asynchronous data, 19:17622 (R;US) 
PARAMAGNETIC RESONANCE (NUCLEAR) 
See NUCLEAR MAGNETIC RESONANCE 
PARASYMPATHOMIMETICS 
Nuclear medicine program progress report for quarter ending 
December 31, 1993, 19:16767 (R;US) 
PARITY NONCONSERVATION 
See P INVARIANCE 
PARTICLE BOOSTERS 
A tool for model based diagnostics of the AGS Booster, 
19:16244 (R;US) 
Harmonic analysis of the AGS Booster imperfection, 19:16248 
(R;US) 
PARTICLE PRODUCTION 
See also MULTIPLE PRODUCTION 
PAIR PRODUCTION 
PHOTOPRODUCTION 
A study of single photon production at VENUS, 19:17077 (RA;JP) 
Jet physics and QCD tests at the Tevatron collider, 19:16998 
(R;US) 
Studies of inclusive particle productions in no-tag +7 events at 
TRISTAN, 19:17085 (RA;JP) 
PARTICLE RAPIDITY 
Simulation of heavy-ion collisions within relativistic mean-field 
two-fluid model, 19:17266 (IA;DE) 
PARTICLE TRACKS 
Pipe-processing on systolic structures of homogeneous calcu- 
lating systems for fast processing of track information, 
19:16410 (R;RU) 
PARTICLE-CORE COUPLING MODEL 
Coupling of collective and single-particle degrees of freedom in 
atomic nuclei (commentary to thesis qualifying for assistant- 
professorship), 19:17183 (R;PL;in Polish) 
PARTICLE-CORE MODEL 
See PARTICLE-CORE COUPLING MODEL 
PARTICLES 
See also DROPLETS 
PARTICULATES 
Simulation of rotary-drum and repose tests for frictional spheres 
and rigid sphere clusters, 19:17375 (R;US) 


PERFORMANCE TESTING 


PARTICULATES 

A PC based computer programme for quality assessment of 
INAA results of emission and air particulate samples, 
19:16013 (RA;CZ) 

Fundamental mechanisms in flue gas conditioning: Quarterly 
report, October 1993—December 1993, 19:14399 (R;US) 

Impact of nonequilibrium particle temperature considerations on 
seeded coal combustion plasma properties: Final report, 
19:15611 (R;US) 

Summary report on measurement and control of radioactive 
particulate contamination for Engineering Division, Atomic En- 
ergy Commission, 19:16541 (R;US) 

[Sonic Enhanced Ash Agglomeration and Sulfur Capture]: 
[Quarterly technical progress report, September 27, 1993- 
January 2, 1994], 19:15057 (R;US) 

PARTON MODEL 

MRS parton distributions, 19:17135 (R;GB) 

Transverse momentum dependence of dileptons from parton 
matter produced in ultrarelativistic heavy-ion collisions, 
19:17247 (R;DE) 

PARTONS 

MRS parton distributions, 19:17135 (R;GB) 
PATGAS PROCESS 

See COAL GASIFICATION 
PATTERN RECOGNITION 

Correlation, functional analysis and optical pattern recognition, 
19:17696 (R;US) 

[Growth and nonlinearity]: Progress report, 19:16924 (R;US) 

PBX DEVICES 

Influence of radial electric field on Alfven-type instabilities, 
19:17537 (R;US) 

Nonlinear coupling of low-n modes in PBX-M, 19:17535 (R;US) 

PCB 
See POLYCHLORINATED BIPHENYLS 
PEACH BOTTOM-1 REACTOR 

Assessment of the impact of degraded shear wall stiffnesses on 

seismic plant risk and seismic design loads, 19:15482 (R;US) 
PEACH BOTTOM-2 REACTOR 

Assessment of the impact of degraded shear wall stiffnesses on 

seismic plant risk and seismic design loads, 19:15482 (R;US) 
PEACH BOTTOM-3 REACTOR 
Assessment of the impact of degraded shear wall stiffnesses on 
seismic plant risk and seismic design loads, 19:15482 (R;US) 
PEATLANDS 
See WETLANDS 
PEBBLE BED REACTORS 

See also AVR REACTOR 

Analysis of the gas-diffusion process during a hypothetical air 
ingress accident in a modular high temperature gas cooled re- 
actor, 19:15439 (R;DE) 

Burn-up measurement in the HTR-module-reactor, 19:15155 
(R;DE;In German) 

Investigation of different modifications of the modular high tem- 
perature reactor for cost reduction, 19:15236 (R;DE;In German) 

Loads affecting the reflector of HTR-500: Final report, 19:15154 
(R;DE;in German) 

Summary of particle bed reactor designs for the Space Nuclear 
Thermal Propulsion Program: Particle bed reactor, 19:15153 
(R;US) 

PELLETS (FUEL) 
See FUEL PELLETS 
PENETROMETERS 
A method for aquifer and piezometric surface mapping with a 
cone penetrometer, 19:16614 (R;US) 
PEOPLE 
See HUMAN POPULATIONS 
PEOPLES REPUBLIC OF CHINA 
See CHINA 
PEP STORAGE RINGS 

A longitudinal multi-bunch feedback system using parallel digital 

signal processors, 19:16320 (R;US) 
PERFORMANCE TESTING 

Measurement protocols for performance testing of dosimetry 

services for external radiations, 19:16832 (1;GB) 
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PERIOSTEUM 


PERIOSTEUM 
See BONE TISSUES 
PERMANENT MAGNETS 

Tests of planar permanent magnet multipole focusing elements, 
19:16319 (R;US) 

PERMEABILITY COEFFICIENT (FLUID MECHANICS) 

See HYDRAULIC CONDUCTIVITY 

PERMUTIT (INORGANIC) 
See INORGANIC ION EXCHANGERS 
PEROVSKITES 

Advanced ceramic materials and electrochemical processes at 

interfaces, 19:15834 (RA;US) 
PEROXYACETYL NITRATE 

Dry deposition of pan to grassland vegetation, 19:16504 (R;US) 

Quantified estimates of total GWPs for greenhouse gases tak- 
ing into account tropospheric chemistry, 19:16595 (R;US) 

PERSONAL COMPUTERS 

Developing a personal-computer-based records retention sys- 
tem using Paradox™, 19:17726 (R;US) 

Energy consumption of personal computer workstations, 
19:15634 (R;US) 

Guide to the CIAC-2300 series documents, 19:17708 (R;US) 

Multimedia as a desktop and classroom tool, 19:17694 (R;US) 

PERSONNEL 
See also REACTOR OPERATORS 
SECURITY PERSONNEL 

Environmental Education and Development Program, 19:15524 
(R;US) 

Measurements of 222Rn and its daughters and estimation of in- 
ternal doses to workers in underground buildings, 19:16810 
(R;CN;In Chinese) 

On scientific basis of up-to-date methodical approach to 
radiation-hygienic estimation of professional irradiation, 
19:16848 (R;UA;In Russian) 

Perspectives on reactor safety, 19:15484 (R;US) 

Radiation exposures for DOE and DOE contractor employees, 
1990: Twenty-third annual report, 19:16814 (R;US) 

Summary report on measurement and control of radioactive 
particulate contamination for Engineering Division, Atomic En- 
ergy Commission, 19:16541 (R;US) 

United States Program for Technical assistance to IAEA Stan- 
dards: Concept Paper: Knowledge Acquisition, Skills training 
for enhanced IAEA safeguards inspections, 19:14907 (R;US) 

PERSONNEL DOSIMETRY 

1949 and all that, 19:16794 (IA;CA) 

Cover sheet for a Hanford historical document released for pub- 
lic availability, 19:16860 (R;US) 

Dosimetry investigation of the recuplex accident, 19:14872 
(R;US) 

PERSONNEL FILM DOSIMETRY 
See PERSONNEL DOSIMETRY 
PERSONNEL MANAGEMENT 

Staffing decision processes and issues: Case studies of seven 

US Nuclear Power Plants, 19:15105 (R;US) 
PERSONNEL MONITORING 
Measurement of radon and radon decay products, 19:16837 
(IA;DE;in German) 
PETROCHEMICAL FEEDSTOCKS 
See CHEMICAL FEEDSTOCKS 
PETROCHEMICAL PLANTS 
‘Long path’ FTIR for monitoring of diffuse emissions from a 
petrochemical industry, 19:14491 (R;SE;in Swedish) 
PETROLEUM 
Commercialization 
Promotion of development and introduction, 19:15604 (RA;JP) 
Compiled Data 

International petroleum statistics report, March 1994 (Contains 
glossary), 19:14482 (R;US) 

Petroleum supply monthly, March 1994, 19:14480 (R;US) 

Winter fuels report: Week ending, March 18, 1994 (Glossary in- 
cluded), 19:14484 (R;US) 

Coprocessing 

Base program on energy related research: Quarterly technical 

progress report, August—October 1993, 19:14472 (R;US) 
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Effect of pretreating of host oil on coprocessing: Quarterly 
progress report, October 1, 1993-December 31, 1993, 
19:14319 (R;US) 

Cost Estimation 
RCIP-RR: Oil Reserve Replacement Cost Forecast, 19:17635 
(CM;US) 
Cost Recovery 
REPCO: Replacement Costs of Crude Oil, 19:17639 (CM;US) 
Energy Models 

EIA model documentation: World oil refining logistics demand 
model,“WORLD” reference manual: Version 1.1, 19:14474 
(R;US) 

Enhanced Recovery 

Contracts for field projects and supporting research on enhanced 
oil recovery, October-December 1992: Progress review No. 
73, quarter ending December 31, 1992, 19:14448 (R;US) 

Integrated approach towards the application of horizontal wells 
to improve waterflooding performance: Quarterly report, Oc- 
tober 1, 1993—December 31, 1993, 19:14465 (R;US) 

Responsive copolymers for enhanced petroleum recovery: 
Quarterly technical progress report, September 22, 1993- 
December 22, 1993, 19:14460 (R;US) 

West Hackberry Tertiary Project: Quarterly technical progress re- 
port, September 3, 1993—December 3, 1993, 19:14470 (R;US) 

[Research on shallow-shelf carbonate (Class 2) reservoirs]: 
Quarterly report, July-September 1992, 19:14453 (R;US) 

Environmental Effects 

Calendar year 1993 groundwater quality report for the Upper East 
Fork Poplar Creek Hydrogeologic Regime, Y-12 Plant, Oak 
Ridge, Tennessee: 1993 groundwater quality data and calcu- 
lated rate of contaminant migration, Part 1, 19:14838 (R;US) 

Exploitation 

Promotion of development and introduction, 19:15604 (RA;JP) 
Fuel Substitution 

Promotion of development and introduction, 19:15604 (RA;JP) 
Hydrogenation 

Effect of pretreating of host oil on coprocessing: Quarterly 
progress report, October 1, 1993—-December 31, 1993, 
19:14319 (R;US) 

impurities 

A model approach to vanadium involvement in crude oils and 

their refining: Progress report, 19:16042 (R;US) 
Market 

Petroleum marketing monthly, March 1994 (Contains glossary), 

19:14481 (R;US) 
Mixing 

Development of techniques for upgrading coal oil from brown 
coal and blending the upgraded coal oil with oil products, 
19:14352 (IA;JP) 

Upgrading of brown coal liquefied oil and development of 
petroleum mixing technologies, 19:14377 (IA;JP;in Japanese) 

Refining 

A model approach to vanadium involvement in crude oils and 
their refining: Progress report, 19:16042 (R;US) 

EIA model documentation: World oil refining logistics demand 
model,“WORLD” reference manual: Version 1.1, 19:14474 
(R;US) 

Research Programs 

Base program on energy related research: Quarterly technical 

progress report, February—April 1993, 19:14289 (R;US) 
Statistical Data 

Petroleum marketing monthly, March 1994 (Contains glossary), 

19:14481 (R;US) 
Thermal Recovery 

A COz-based analysis of a light-oil steamflood at NPR-1, Elk 

Hills, CA, 19:14447 (R;US) 
Underground Storage 
Strategic Petroleum Reserve technical and performance criteria, 
Level 1: Revision, 19:14494 (R;US) 
PETROLEUM COKE 
See COKE 
PETROLEUM PRODUCTS 
PETROLEUM COOPERATIVES 
See PETROLEUM INDUSTRY 





PETROLEUM DEPOSITS 

See also OIL FIELDS 

Characterization of non-Darcy multiphase flow in petroleum 
bearing formation: Final report, 19:14452 (R;US) 

Evaporites as a source for oil: Final report, July 15, 1988— 
February 28, 1994, 19:14443 (R;US) 

RCIP-RR: Oil Reserve Replacement Cost Forecast, 19:17635 
(CM;US) 

Regional assessments of the hydrocarbon generation potential 
of selected North American Proterozoic rock sequences: Fi- 
nal report, 19:14444 (R;US) 

PETROLEUM INDUSTRY 
The Second Colloquium on Petroleum Engineering Education, 
19:14457 (R;US) 
PETROLEUM PRODUCTS 
See also FUEL OILS 
GAS OILS 
GASOLINE 

EIA model documentation: Petroleum Market Model of the Na- 
tional Energy Modeling System, 19:14487 (R;US) 

Petroleum marketing monthly, March 1994 (Contains glossary), 
19:14481 (R;US) 

Petroleum supply monthly, March 1994, 19:14480 (R;US) 

Winter fuels report week ending, December 3, 1993 (Contains 
glossary), 19:14483 (R;US) 

Winter fuels report, week ending April 1, 1994, 19:14486 (R;US) 

PETROLEUM REFINERIES 

EIA model documentation: World oil refining logistics demand 
model,“WORLD” reference manual: Version 1.1, 19:14474 
(R;US) 

PETROLEUM RESIDUES 
Aliphatic hydrocarbons in sediment cores from the southern 
basin of Lake Michigan, 19:16678 (R;US) 

PETT 

See POSITRON COMPUTED TOMOGRAPHY 
PETTEN HIGH FLUX REACTOR 

See HFR REACTOR 
PHAGES 

See BACTERIOPHAGES 
PHARMACEUTICALS 

See DRUGS 
PHASE CHANGE MATERIALS 

Microwave impregnation of porous materials with thermal en- 
ergy storage materials, 19:15513 (PA;US) 

PHASEOLUS 

Physical, biochemical and physiological effects of ultraviolet ra- 
diation on Brassica napus and Phaseolus vulgaris, 19:16854 
(R;SE) 

PHENIX REACTOR 

Some safety related characteristics of Phenix, a 250 MWe fast 
reactor -1989 and 1990 negative reactivity trip investigations, 
19:15204 (R;FR) 

The different facilities of the reactor Phenix for radio isotope pro- 
duction and fission product burner, 19:15205 (R;FR) 

PHENOLS 

Basic studies on coal liquefaction reaction, reforming and uti- 
lization of liquefaction products, 19:14407 (IA;JP) 

Oxidation of phenolics in supercritical water: Quarterly technical 
progress report, June 1, 1993—August 31, 1993, 19:14416 
(R;US) 

PHI-1680 MESONS 

Evidence of the ¢'(1680) in e+e annihilation, 19:17097 (R;FR) 
PHOSPHATE PROCESS 

See DESULFURIZATION 
PHOSPHORIC ACID 

Mild temperature gasification: Partitioning sulfur to gas as H2S: 
Final technical report, September 1, 1992—November 30, 
1993, 19:14329 (R;US) 

PHOSPHORUS 

Determination of aluminum and phosphorus in biological materi- 
als by reactor activation analysis using germanium as integral 
flux monitor and comparator, 19:15959 (RA;CZ) 


PHOTONUCLEAR REACTIONS 


PHOTOACOUSTIC SPECTROSCOPY 

Hadamard transform spectrometry: A new analytical technique: 
Progress report, Second year, March 15, 1992—November 15, 
1992, 19:15882 (R;US) 

PHOTOCATHODES 

CANDELA photo-injector: the drive laser, 19:16313 (RA;FR) 

Short pulse photoemission from a dispenser cathode under the 
2nd, 3rd and 4th harmonics of a picosecond Nd: YAG laser, 
19:16311 (R;FR) 

PHOTOCHEMICAL OXIDANTS 

Measurement of photo-oxidizing agents and their precursors of 
relevance to man and the biometeorology in an urban ag- 
glomeration area, 19:16546 (IA;DE;in German) 

PHOTOCHEMISTRY 

Radiation and Photochemistry Section annual report, October 

1992—November 1993, 19:16070 (R;US) 
PHOTODIODES 
Fibre optics compatibility with radiative environment inside PWR 
containment, 19:15107 (R;FR) 
PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
PHOTOEMISSION 

Correlation of processes of photo- and neutron emission in elec- 
trolytic saturation of metals and alloys, 19:17503 (IA;RU;In 
Russian) 

PHOTOFISSION 

Nuclear fission of 197 Au, " Pb and 2° Bi induced by 
monochromatic and polarized photons in the quasi-deuteron 
region, 19:17258 (1;BR;In Portuguese) 

PHOTOGRAPHS 

See IMAGES 

PHOTOIONIZATION 

Electron ionization and the Compton effect in double ionization 
of helium, 19:17363 (RA;US) 

The ratio of double to single ionization of helium: The relation- 
ship of photon and bare charged particle impact ionization, 
19:17360 (RA;US) 

PHOTOLYSIS 

The photodissociation and reaction dynamics of vibrationally ex- 
cited molecules: Technical progress report, 1993-1994, 
19:16068 (R;US) 

PHOTOMAGNETOELECTRIC EFFECT 

See MAGNETIC FIELDS 

PHOTON ACTIVATION ANALYSIS 

Effects of target temperature on analytical sensitivities of cold 
neutron capture prompt +7-ray activation analysis, 19:15925 
(RA;CZ) 

Forensic analysis through signal intensity comparison - a case 
of murder, 19:15984 {RA;CZ) 

PHOTON DETECTION (GAMMA) 

See GAMMA DETECTION 

PHOTON TRANSPORT 

Parallelization of MCNP 4, a Monte Carlo neutron and photon 
transport code system, in highly parallel distributed memory 
type computer, 19:17341 (R;JP;In Japanese) 

Simple geometry dose rate benchmarks for spent fuel cask 
analysis, 19:16102 (R;US) 

PHOTON-PHOTON INTERACTIONS 

Measurements of the inclusive jets cross section in -y-y interac- 

tions at TRISTAN (preliminary), 19:17084 (RA;JP) 
PHOTON-PROTON INTERACTIONS 

New results from the H1 experiment at HERA on photoproduc- 
tion, deep inelastic scattering and searches for new particles, 
19:17035 (R;DE) 

PHOTONS 

Calculation of equipment dose and quality coefficients of 
electron-photon radiation, 19:16846 (IA;RU;In Russian) 

XRAY applied program package for calculation of electron- 
photon fields in the energy range of 1-1000 keV, 19:17339 
(IA;RU;In Russian) 

PHOTONUCLEAR REACTIONS 

See also PHOTOFISSION 

Excitation of the high-spin isomers '®°™ Hf, 19°™ Os and 2°4™ Pb 
in (+, y’) reactions, 19:17304 (R;XJ) 
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PHOTONUCLEAR REACTIONS 


Negative pion photoproduction off spin - 1/2- nuclei by linearly 
polarized photons, 19:17301 (R;XJ) 

Photon interaction data for ENDF/B-VI, 19:17325 (R;US) 

Polarization observables in negative pion photoproduction off 
nuclei.: T- and P-asymmetries, 19:17302 (R;XJ) 

PHOTOPRODUCTION 

Hard photoproduction: An analysis of the first ZEUS data, 
19:17033 (R;DE;in German) 

Negative pion photoproduction off spin - 1/2- nuclei by linearly 
polarized photons, 19:17301 (R;Xu) 

Polarization observables in negative pion photoproduction off 
nuclei.: T- and P-asymmetries, 19:17302 (R;XJ) 

Search for anomalous +7 production at TRISTAN, 19:17079 
(RA;JP) 

PHOTOVOLTAIC CELLS 

See also SOLAR CELLS 

Development of a computer model for polycrystalline thin-film 
CulnSe. and CdTe solar cells: Annual subcontract report, 1 
March 1992-28 February 1993, 19:14999 (R;US) 

Field operation test of utility interactive load conditioner with 
photovoltaic cells at a demonstration house, 19:15000 
(R;JP;In Japanese) 

PHOTOVOLTAIC POWER PLANTS 
Optimal planning of residential photovoltaic systems under vari- 
ous rate structure, 19:15001 (R;JP;in Japanese) 
PHYSICAL PROTECTION DEVICES 
Overview of locking systems, 19:16126 (R;US) 
PHYSICS 
See also ATOMIC PHYSICS 
HIGH ENERGY PHYSICS 
NUCLEAR PHYSICS 
REACTOR PHYSICS 

Documentation on the interlinked sponsorship programme of 
the BMFT for basic research in the natural sciences: Fields 
covered by this report: medium-energy and nuclear physics, 
particle physics, condensed matter and atomic physics, 
19:16908 (I;DE;In German) 


PHYTOPLANKTON 
Light utilization and photoinhibition of photosynthesis in marine 
phytoplankton, 19:14994 (R;US) 
Pl-1016 RESONANCES 
See MESONS 
PICKERING-1 REACTOR 
Characterization of fuel failures resulting from the 1988 Novem- 
ber overpower transient in Pickering NGS-A Unit 1, 19:15191 
(IA;CA) 
PIGE ANALYSIS 
See NUCLEAR REACTION ANALYSIS 
PROTON REACTIONS 
PIGMENT CELLS 
See ANIMAL CELLS 
PILOT PLANTS 
See also WIPP 
Australia 
Research on brown coal liquefaction with 50 ton/day pilot plant, 
19:14351 (IA;JP) 
Brown Coal 
Research on brown coal liquefaction with 50 ton/day pilot piant, 
19:14351 (IA;JP) 
Coal Gasification 
Development of hydrogen production technology utilizing coal.: 
Design, construction and study of operation of pilot plant, 
19:14936 (IA;JP;in Japanese) 
Coal Gasification Plants 
Research on support for design and operation of pilot plant, 
19:14934 (IA;JP) 
Coal Liquefaction 
Research on brown coal liquefaction with 50 ton/day pilot plant, 
19:14351 (IA;JP) 
Coal Preparation 
Development of hydrogen production technology utilizing coal.: 
Investigation relating to pilot plant (investigation concerning 
handling of coal), 19:14937 (IA;JP;In Japanese) 
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Construction 

Design, construction and operational research of a pilot plant for 
coal-based hydrogen production, 19:14933 (IA;JP) 

Development of hydrogen production technology utilizing coal.: 
Design, construction and study of operation of pilot plant, 
19:14936 (IA;JP;In Japanese) 

Decontamination 

Decontamination and dismantling of the Piver prototype vitrifica- 

tion facility at Marcoule, France, 19:16099 (R;FR) 
Demolition 

Decontamination and dismantling of the Piver prototype vitrifica- 
tion facility at Marcoule, France, 19:16099 (R;FR) 

Research on brown coal liquefaction with 50 ton/day pilot plant, 
19:14351 (IA;JP) 

Study on brown coal liquefaction using 50-t/d pilot plant, 
19:14376 (IA;JP;In Japanese) 

Design 

Development of hydrogen production technology utilizing coal.: 
Design, construction and study of operation of pilot plant, 
19:14936 (IA;JP;In Japanese) 

Engineering 

Design, construction and operational research of a pilot plant for 
coal-based hydrogen production, 19:14933 (IA;JP) 

Research on support for design and operation of pilot plant, 
19:14934 (IA;JP) 

Flowsheets 

Upgrading of brown coal liquefied oil and development of 

petroleum mixing technologies, 19:14377 (IA;JP;In Japanese) 
Fuel Feeding Systems 

Design, construction and operational research of a pilot plant for 

coal-based hydrogen production, 19:14933 (IA;JP) 
Gas Yields 

Development of hydrogen production technology utilizing coal.: 

Support study for pilot plant, 19:14938 (IA;JP;In Japanese) 
Hydrogen Production 

Design, construction and operational research of a pilot plant for 
coal-based hydrogen production, 19:14933 (IA;JP) 

Development of hydrogen production technology utilizing coal.: 
Design, construction and study of operation of pilot plant, 
19:14936 (IA;JP;in Japanese) 

Development of hydrogen production technology utilizing coal.: 
Investigation relating to pilot plant (investigation concerning 
handling of coal), 19:14937 (IA;JP;In Japanese) 

Development of hydrogen production technology utilizing coal.: 
Support study for pilot plant, 19:14938 (IA;JP;in Japanese) 

Land Pollution Abatement 

Research on brown coal liquefaction with 50 ton/day pilot plant, 

19:14351 (IA;JP) 
Measuring Instruments 

Upgrading of brown coal liquefied oil and development of 

petroleum mixing technologies, 19:14377 (IA;JP;In Japanese) 
Operation 

Design, construction and operational research of a pilot plant for 
coal-based hydrogen production, 19:14933 (IA;JP) 

Development of hydrogen production technology utilizing coal.: 
Support study for pilot plant, 19:14938 (IA;JP;ln Japanese) 

Research on support for design and operation of pilot plant, 
19:14934 (IA;JP) 

Plugging 

Design, construction and operational research of a pilot plant for 

coal-based hydrogen production, 19:14933 (IA;JP) 
Quenching 

Design, construction and operational research of a pilot plant for 

coal-based hydrogen production, 19:14933 (IA;JP) 
Slags 

Design, construction and operational research of a pilot plant for 

coal-based hydrogen production, 19:14933 (IA;JP) 
Specifications 

Upgrading of brown coal liquefied oil and development of 

petroleum mixing technologies, 19:14377 (IA;JP;In Japanese) 
Sunshine Project 


Research on brown coal liquefaction with 50 ton/day pilot plant, 
19:14351 (IA;JP) 





Research on support for design and operation of pilot plant, 

19:14934 (IA;JP) 
PINELLAS PLANT 

Feasibility Study of Health Effect in Pinellas area: Progress re- 

port, September 1, 1992—August 31, 1993, 19:16779 (R;US) 
PINES 
Effects of long-term elevated atmospheric CO2 concentrations 
on Pinus ponderosa, 19:16594 (R;US) 
PINS (FUEL) 
See FUEL PINS 
PION MINUS REACTIONS 

On the hadron formation time in pion-nucleus collisions, 
19:17283 (IA;DE) 

PION MINUS-PROTON INTERACTIONS 

About existence of a baryon with the 3.52 GeV/c? mass, 
19:17126 (R;RU;In Russian) 

Kinematical peculiarities of the baryonic structure with 3.52 
GeV/c? mass and method of their observation, 19:17070 
(R;XJ;In Russian) 

PION REACTIONS 

See also PION MINUS REACTIONS 

Dynamical correlations in drip line nuclei, 19:17162 (IA;DE) 

Microscopic description of 28-decay and double charge ex- 
change reaction with pions, 19:17316 (RA;PL) 

PION-NUCLEON INTERACTIONS 

[Studies in intermediate energy nuclear physics]: Technical 
progress report, [October 1, 1992—September 30, 1993] (Nu- 
clear Physics Lab., Dept. of Physics, Univ. of Colorado at 
Boulder), 19:17244 (R;US) 

PION-PION INTERACTIONS 
Possible observation of medium-effects using a pion correlation 
technique, 19:17308 (R;FR) 
PIONS 
See also PIONS MINUS 
PIONS PLUS 

Effects of vector meson self interactions on meson properties, 
19:17124 (IA;DE) 

Goldstone pion and other mesons using a scalar confining inter- 
action, 19:16994 (R;US) 

Pion dispersion relation in hot pion matter, 19:17132 (R;FR) 

Universal properties of x and 7 spectra in nuclear collisions, 
19:17205 (R;FR) 

PIONS MINUS 

Production of cumulative particles and quark-gluon strings 

model, 19:17299 (R;RU) 
PIONS PLUS 

Production of cumulative particles and quark-gluon strings 

model, 19:17299 (R;RU) 
PIPELINES 

Regeneration of vegetation on wetland crossings for gas pipeline 
rights-of-way one year after construction, 19:14517 (R;US) 

Remedial Investigation Report on the Abandoned Nitric Acid 
Pipeline at the Oak Ridge Y-12 Plant, Oak Ridge, Tennessee: 
Energy Systems Environmental Restoration Program; Y-12 
Environmental Restoration Program, 19:16626 (R;US) 

Remedial investigation report on the abandoned nitric acid 
pipeline at the Oak Ridge Y-12 Plant, Oak Ridge, Tennessee, 
19:14865 (R;US) 

PIPES 

Failure rate of piping in hydrogen sulphide systems, 19:14920 
(R;CA) 

ICPP water inventory study leak test report, 19:16671 (R;US) 

Inverse methods in thermomechanics: application to an indus- 
trial case, 19:15120 (R;FR;In French) 

Solution of an inverse heat conduction problem using strain 
gage measurements, 19:15118 (R;FR;In French) 

Solution of an inverse thermal problem. Application to the deter- 
mination of parietal temperature fluctuations, 19:15122 
(R;FR;in French) 

Static analysis of a piping system with elbows, 19:15370 (R;US) 

Y-12 development organization technical progress report: Part 
4, Assembly technology/compatibility and surveillance period 
ending September 30, 1993, 19:16437 (R;US) 


PIRCON-PECK PROCESS 
See DESULFURIZATION 

PITTSBURGH OXYDESULFURIZATION PROCESS 
See DESULFURIZATION 

PIXE ANALYSIS 

Abstracts from the international conference on nuclear analyti- 
cal methods in the life sciences, 19:15896 (R;CZ) 

Applications of PIXE in the life sciences, 19:15961 (RA;CZ) 

Challenges of applications of nuclear analytical methods in the 
life sciences, 19:15897 (RA;CZ) 

PLACENTA 

Comparative placental transfer, localization, and effects of ra- 
dionuclides in experimental animal and human pregnancies, 
19:16788 (IA;CA) 

PLANE-WAVE BORN APPROXIMATION 

See BORN APPROXIMATION 

PLANKTON 

See also PHYTOPLANKTON 

NAA method for the certification of eight trace elements in a 
plankton reference material, 19:15951 (RA;CZ) 

PLANNING 

Environmental planning and uncertainty, 19:15555 (R;DK) 

Solving linear programs under uncertainty, using decomposi- 
tion, importance sampling and parallel processors: Progress 
report, 19:17628 (R;US) 

PLANT CELLS 

Ninth International Workshop on Plant Membrane Biology, 

19:16723 (R;US) 
PLANT DISEASES 

Induced mutations and in vitro culture techniques for improving 
crop plant resistance to diseases: Proceedings of a final re- 
search co-ordination meeting held in Gruenbach, Germany, 
7-11 October 1991, 19:16781 (R;XA) 

PLANT GROWTH 
[Plant growth with limited water]: [Annual report, December 15, 
1992—December 14, 1993], 19:16724 (R;US) 
PLANTS 
See aiso ALGAE 
FUNGI 
PHYTOPLANKTON 
TREES 

Cadmium losses on wet and dry ashing of plant materials, 
19:16000 (RA;CZ) 

Environmental genotoxicity: Probing the underlying mecha- 
nisms, 19:16813 (R;US) 

Hanford Environmental Information System (HEIS): Volume 5, 
Surface-based subject areas, 19:16631 (R;US) 

Induced mutations and in vitro culture techniques for improving 
crop plant resistance to diseases: Proceedings of a final re- 
search co-ordination meeting held in Gruenbach, Germany, 
7-11 October 1991, 19:16781 (R;XA) 

Natural radionuclides in environmental media: a review of natural 
levels of radioactivity and background radiation levels and an 
assessment of factors affecting these levels, 19:16536 (R;GB) 

The behaviour of chemical elements in plants and soils, 
19:15909 (RA;CZ) 

PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (PILOT) 
See PILOT PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also COLLISIONAL PLASMA 
HOMOGENEOUS PLASMA 
LASER-PRODUCED PLASMA 
ROTATING PLASMA 

Decay of magnetic helicity producing polarized Alfven waves, 
19:17432 (R;US) 

Design of a tritium decontamination workstation based on 
plasma cleaning, 19:16807 (R;CA) 

Dynamical nature of inviscid power law for two-dimensional tur- 
bulences and self-consistent spectrum and transport of 
plasma filaments, 19:17431 (R;US) 
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PLASMA 


Impact of nonequilibrium particle temperature considerations on 
seeded coal combustion plasma properties: Final report, 
19:15611 (R;US) 

Laboratory and space experiments as a key to the plasma uni- 
verse, 19:16948 (R;SE) 

Role of metastable atoms in argon-diluted silane Rf plasmas, 
19:17531 (R;CH) 

Stabilization method of A.C. arc plasma.: Basic investigation on 
adding pulse to current zero, 19:17416 (R;JP;In Japanese) 

The validity of the extended energy principle, 19:17546 (R;US) 

[Experimental and theoretical plasma physics program]: Techni- 
cal progress [in FY 1981], 19:17428 (R;US) 

[Experimental and theoretical plasma physics program]: Techni- 
cal progress [in FY 1980], 19:17427 (R;US) 

[Experimental and theoretical plasma physics program]: Techni- 
cal progress in FY 1979, 19:17426 (R;US) 

[Experimental and theoretical plasma physics program]: Techni- 
cal progress in FY 1978, 19:17425 (R;US) 

[Experimental and theoretical plasma physics program]: [Final 
progress report, 1982-1983], 19:17429 (R;US) 

PLASMA (BLOOD) 

See BLOOD PLASMA 
PLASMA (QUARK) 

See QUARK MATTER 
PLASMA ARC SPRAYING 

Defect detection in multi-layered, plasma sprayed zirconia by 
time resolved infrared radiometry: A comparison between an- 
alytical and experimental methods, 19:15708 (R;US) 

PLASMA CONFINEMENT 
See also H-MODE PLASMA CONFINEMENT 
INERTIAL CONFINEMENT 
MAGNETIC CONFINEMENT 

High-performance JET plasmas with pellet injection, 19:17444 

(IA;XA) 
PLASMA DENSITY 

An edge density fluctuation diagnostic for DIII-D using lithium 
beams: Final report, March 15, 1990-September 15, 1993, 
19:17440 (R;US) 

PLASMA DIAGNOSTICS 
Atomic Beams 

Edge plasma diagnostics by means of beam probe spec- 
troscopy, 19:17467 (IA;XA) 

Laser blow-off lithium beam probing for tokamak edge diagnos- 
tics on HYBTOK-II, 19:17469 (IA;XA) 

Tokamak edge plasma diagnostic by injection of fast lithium 
atom beams, 19:17468 (IA;XA) 

Electric Conductivity 

A low frequency AC-modulation experiment in CT-6B tokamak, 

19:17448 (IA;XA) 
Electric Currents 

A low frequency AC-modulation experiment in CT-6B tokamak, 
19:17448 (IA;XA) 

Electron Cyclotron-Resonance 

An electron cyclotron absorption diagnostic for COMPASS D 
vessel, 19:17474 (IA;XA) 

Superthermal electrons measurement of HT-6B LHCD plasma 
with vertical ECE system, 19:17475 (IA;XA) 

Electron Temperature 

An electron cyclotron absorption diagnostic for COMPASS D 

vessel, 19:17474 (IA;XA) 
Fluctuations 

Preliminary experimental results of CO. laser scattering on HT- 

6M, 19:17471 (IA;XA) 
Gas Injection 

Impurity transport studies by means of laser blow-off sodium 

and aluminium on the MT-1M tokamak, 19:17455 (IA;XA) 
Interferometry 

Multichannel HCN laser interferometer for electron density mea- 
surements in KT-5C tokamak, 19:17473 (IA;XA) 

lon Temperature 


Tokamak edge plasma diagnostic by injection of fast lithium 
atom beams, 19:17468 (IA;XA) 
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Langmuir Probe 
Rotating Langmuir probe for measurement of edge radial pro- 
files on CASTOR tokamak, 19:17470 (IA;XA) 
Lasers 
Impurity transport studies by means of laser blow-off sodium 
and aluminium on the MT-1M tokamak, 19:17455 (IA;XA) 
Lithium 
Laser blow-off lithium beam probing for tokamak edge diagnos- 
tics on HYBTOK-II, 19:17469 (IA;XA) 
Optical Radar 
Post mortem’ analysis of LIDAR data, 19:17446 (IA;XA) 
LIDAR Thomson scattering: A collection of papers presented at 
the IAEA technical committee meeting, 19:17445 (I;XA) 
Plasma Density 
Edge plasma diagnostics by means of beam probe spec- 
troscopy, 19:17467 (IA;XA) 
Multichannel HCN laser interferometer for electron density mea- 
surements in KT-5C tokamak, 19:17473 (IA;XA) 
Preliminary experimental results of CO2 laser scattering on HT- 
6M, 19:17471 (IA;XA) 
Rotating Langmuir probe for measurement of edge radial pro- 
files on CASTOR tokamak, 19:17470 (IA;XA) 
Plasma Disruption 
X-ray tomography of density limit disruptions in LT-4, 19:17457 
(IA;XA) 
Plasma Impurities 
Impurity transport studies by means of laser blow-off sodium 
and aluminium on the MT-1M tokamak, 19:17455 (IA;XA) 
Transport of nonintrinsic impurities injected by laser blow-off 
method, 19:17582 (R;DE) 
Plasma Potential 
Rotating Langmuir probe for measurement of edge radial pro- 
files on CASTOR tokamak, 19:17470 (IA;XA) 
Sawtooth Oscillations 
Soft X-ray tomography on HT-6B tokamak, 19:17472 (IA;XA) 
Tomography of soft X-ray sawtooth oscillations in HL-1 tokamak, 
19:17453 (1A;XA) 
Soft X Radiation 
Soft X-ray tomography on HT-6B tokamak, 19:17472 (IA;XA) 
X-ray tomography of density limit disruptions in LT-4, 19:17457 
(IA;XA) 
Spatial Resolution 
LIDAR Thomson scattering: A collection of papers presented at 
the IAEA technical committee meeting, 19:17445 (I;XA) 
Spectroscopy 
lon temperature measurements in the Maryland Spheromak, 
19:17422 (R;US) 
Tail Electrons 
Superthermal electrons measurement of HT-6B LHCD plasma 
with vertical ECE system, 19:17475 (IA;XA) 
Thomson Scattering 
Post mortem’ analysis of LIDAR data, 19:17446 (IA;XA) 
LIDAR Thomson scattering: A collection of papers presented at 
the IAEA technical committee meeting, 19:17445 (1;XA) 
Preliminary experimental results of CO. laser scattering on HT- 
6M, 19:17471 (IA;XA) 
Tomography 
Soft X-ray tomography on HT-6B tokamak, 19:17472 (IA;XA) 
Tomography of soft X-ray sawtooth oscillations in HL-1 tokamak, 
19:17453 (IA;XA) 
X-ray tomography of density limit disruptions in LT-4, 19:17457 
(IA;XA) 
PLASMA IMPURITIES 
Some phenomena of improved impurity confinement in HT-6B 
tokamak, 19:17463 (IA;XA) 
Study of impurity concentrations by VUV spectroscopy on HL-1, 
19:17456 (IA;XA) 
Tokamak edge plasma diagnostic by injection of fast lithium 
atom beams, 19:17468 (IA;XA) 
PLASMA MACROINSTABILITIES 
See also BALLOONING INSTABILITY 
FLUTE INSTABILITY 
TEARING INSTABILITY 





Stability of coupled tearing and twisting modes in tokamaks, 
19:17433 (R;US) 

Stabilization of external modes in tokamaks by resistive walls 
and plasma rotation, 19:17529 (R;CH) 

PLASMA MICROINSTABILLITIES 
Study of MHD activity-related microturbulence on TEXT, 
19:17449 (IA;XA) 
PLASMA OSCILLATIONS 
See PLASMA WAVES 
PLASMA SCRAPE-OFF LAYER 

Cooperative program on DIll-D (FY93): 
19:17560 (R;US) 

Fluctuation in the edge region of ADITYA tokamak, 19:17465 
(IA;XA) 

PLASMA SIMULATION 

Simulation models for computational plasma physics: Conclud- 

ing report, 19:16951 (R;US) 
PLASMA WAVES 

Strong plasma turbulence generated by externally driven pump, 
19:17476 (IA;XA) 

The generalized accessibility and spectral gap of lower hybrid 
waves in tokamaks, 19:17534 (R;US) 

PLASTIC FOAMS 

Polyurethane foam cable bundle block, 19:16483 (R;US) 
PLASTIC PROPERTIES 

See PLASTICITY 
PLASTIC SCINTILLATION COUNTERS 

See PLASTIC SCINTILLATION DETECTORS 
PLASTIC SCINTILLATION DETECTORS 

Plastic barrel for the 42 detector at SIS-ESR, 19:16430 (RA;PL) 

Study on the response of plastic scintillators, 19:16417 (R;DE;In 
German) 

PLASTICITY 

Modeling superplastic materials, 19:15788 (RA;US) 

Thermodynamic consistency of viscoplastic material models in- 
volving external variable rates in the evolution equations for 
the internal variables, 19:15700 (R;DE) 

PLASTICS 

Base program on energy related research: Quarterly technical 
progress report, August—October 1993, 19:14472 (R;US) 

Evaluation of Oxygen Interactions with Materials Ili — mission 
and induced environments, 19:15855 (R;US) 

PLATES (FUEL) 
See FUEL PLATES 
PLATINUM 

Dependence of x-ray absorption magnetic circular dichroism on 
layer periodicity in iron-platinum multilayers, 19:15792 (R;US) 

Determination of gold and platinum group elements in rocks by 
neutron activation analysis, 19:15894 (1;BR;ln Portuguese) 

Determination of platinum by neutron activation analysis in nerve 
tissue from rats treated with cisplatin, 19:15978 (RA;CZ) 

Holographic atom imaging from experimental photoelectron an- 
gular distribution patterns, 19:17388 (R;US) 

Methodology and applications of neutron activation analysis in 
studies of Pt-based antitumour drugs, 19:15991 (RA;CZ) 

Use of 19’ Pt radiotracer for the development of enrichment pro- 
cedures to detect natural levels of platinum in biological and 
environmental materials, 19:15960 (RA;CZ) 

PLATINUM COMPLEXES 

Photochemistry of dithiolate complexes of the platinum group el- 
ements: Progress report, May 1, 1993—April 30, 1994, 
19:16069 (R;US) 

PLESIOTHERAPY 
See RADIOTHERAPY 
PLUMES 

Improved ETMOD modules for HTO exchange, HT deposition, 

and vegetation HTO, 19:16514 (R;CA) 
PLUTONIUM 

Actinide determination and analytical support for characteriza- 
tion of environmental samples, 19:14827 (R;US) 

Critical experiments with mixed plutonium-uranium nitrate solu- 
tions having Pu:(Pu + U) ratios greater than 0.5, 19:16117 
(R;US) 


Progress report, 


POLISHING 


Criticality experiments with mixed oxide fuel pin arrays in 
plutonium-uranium nitrate solution, 19:16122 (R;US) 
Criticality experiments with mixed plutonium and uranium nitrate 
solution at a plutonium fraction of 0.5 in slab and cylindrical 
geometry, 19:16120 (R;US) 
Extraction cycles design for La Hague plants, 19:14566 (R;FR) 
Plutonium: An introduction, 19:16094 (R;US) 
Radiochemical procedures for analysis of Pu, Am, Cs and Sr in 
water, soil, sediments and biota samples, 19:16023 (R;US) 
Solubility of plutonium and uranium in alkaline salt solutions, 
19:14803 (R;US) 
PLUTONIUM 236 
236 Pu with high radiochemical purity as a tracer for determination 
of 258Pu and 259-240By in the environment, 19:16636 (RA;CZ) 
PLUTONIUM 238 
236 Pu with high radiochemical purity as a tracer for determination 
of *38Pu and 299:249Py in the environment, 19:16636 (RA;CZ) 
PLUTONIUM 239 
236 Pu with high radiochemical purity as a tracer for determination 
of 258 Pu and 239.240By in the environment, 19:16636 (RA;CZ) 
Novel method for determination of subpicogram quantities of 
239Pu by combination of neutron-induced and photofission, 
19:15921 (RA;CZ) 
The alleged 231-Z discharge of plutonium to the 216-Z-19 Ditch, 
February 1977, 19:14720 (R;US) 
PLUTONIUM 240 
236 Pu with high radiochemical purity as a tracer for determination 
of 238 Pu and 299:249By in the environment, 19:16636 (RA;CZ) 
PLUTONIUM 241 
Revision of the *4'Pu Reich-Moore resonance parameters by 
comparison with recent fission cross section measurements, 
19:17298 (R;JP) 
PLUTONIUM NITRATES 
Programme for evaluating the measurement result quality in nu- 
clear industry, 19:14570 (R;FR;In French) 
PLUTONYL COMPLEXES 
The chemical behaviour of the hexavalent plutonium in concen- 
trated NaCl solutions under the impact of its own alpha 
radiation, 19:16093 (R;DE;in German) 
PLUTONYL COMPOUNDS 
Study of the applicability of laboratory data to natural conditions, 
shown for the example of the aquifer systems at the Gorleben 
site: Final report, 19:16091 (R;DE;in German) 
PNA 
See POLYCYCLIC AROMATIC HYDROCARBONS 
POINT DEFECTS 
See also INTERSTITIALS 
Characterization of defects in Si and SiO2-Si using positrons, 
19:17376 (R;US) 
POINT LEPREAU-1 REACTOR 
Commissioning the 2 pump mode of operation at the Point Lep- 
reau Generating Station, 19:15179 (IA;CA) 
POINT MUTATIONS 
See GENE MUTATIONS 
POISONS (CHEMICAL) 
See HAZARDOUS MATERIALS 
POLAND 
Environmental policies in Poland, Sweden and the Netherlands: 
A comparative study of surface water pollution control, 
19:15553 (R;SE) 
POLARIZATION 
Muon and tau polarizations in B—D‘*)Iv to test the V-A coupling 
in (cb)-charged current, 19:17128 (RA;JP) 
POLARIZED BEAMS 
Working out of analytic connections for the description of polar- 
ized particle beams and their application to the cooler 
synchrotron COSY, 19:16253 (R;DE) 
POLARIZED TARGETS 
Electron spin resonance measurements for the Bonn polarized 
target, 19:17377 (R;DE;In German) 
POLISHING 
lon beam surface treatment: A new capability for rapid mek and 
resolidification of surfaces, 19:14928 (R;US) 
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POLLUTANTS 


POLLUTANTS 

Design, manufacture and evaluation of a hydraulically installed, 
multi-sampling lysimeter: Final report, 19:16454 (R;US) 

Effect of contaminant diffusion into and out of low-permeability 
zones, 19:16662 (R;US) 

Environmental genotoxicity: Probing the underlying mecha- 
nisms, 19:16813 (R;US) 

Measurement of the dry deposition rates on trees by using the 
natural radioactivity as a tracer, 19:16561 (R;DE;In German) . 

Modification of allergens by air pollutants: effects on IgE synthe- 
sis and histamine release, 19:16887 (IA;DE;in German) 

Sampling and identification of gaseous and particle bounded air 
pollutants, 19:16545 (IA;DE;lIn German) 

The Coastal Ocean Prediction Systems program: Understand- 
ing and managing our coastal ocean: Volume 2: Overview 
and invited papers, 19:16681 (R;US) 

The Coastal Ocean Prediction Systems program: Understand- 
ing and managing our coastal ocean: Volume 1: Strategic 
summary, 19:16680 (R;US) 

The Coastal Ocean Prediction Systems program: Understand- 
ing and managing our coastal ocean, 19:16679 (R;US) 

The Meteorological Monitoring program at a former nuclear 
weapons plant, 19:16577 (R;US) 

Trace element analysis by atomic spectrometry in suspensions 
from extractive treatment of contaminated soils, 19:16019 
(R;DE;In German) 

POLLUTION 
See also AIR POLLUTION 
LAND POLLUTION 
WATER POLLUTION 
More on the Environmental Debt, 19:15527 (R;SE;In Swedish) 
POLLUTION ABATEMENT 

See also AIR POLLUTION ABATEMENT 

Pollution Prevention Program: Technology summary, 19:16496 
(R;US) 

Umweltbundesamt. Annual report 1992, 19:15550 (I;DE;In Ger- 
man) 

POLLUTION CONTROL EQUIPMENT 

See also INERTIAL SEPARATORS 

SCRUBBERS 

The system for monitoring radioactivity emissions in gaseous ef- 

fluents from nuclear power plant, 19:16835 (IA;DE;in German) 
POLLUTION REGULATIONS 

See also CONTAMINATION REGULATIONS 

Best management practices plan for environmental monitoring 
in Waste Area Grouping 6 at Oak Ridge National Laboratory, 
Oak Ridge, Tennessee, 19:14700 (R;US) 

Compliance status report for the Waste Isolation Pilot Plant, 
19:14655 (R;US) 

Effluent emissions monitoring at the DOE Hanford Site, 
19:14832 (R;US) 

Environmental implementation plan: Chapter 14, Environmental 
compliance tracking and data management: Revision, 
19:15559 (R;US) 

Environmental implementation plan: Chapter 16, Environmental 
appraisal and surveillance program: Draft revision, 19:15560 
(R;US) 

Environmental implementation plan: Chapter 5, Chemical 
management, pollution prevention and other compliance pro- 
grams: Draft revision, 19:15558 (R;US) 

Implementation of China’s three synchronizations policy: Case 
studies of wastewater treatment measures at new and reno- 
vated factories, 19:15653 (R;US) 

POLY(ISOBUTYLENE OXIDE) 
See EPOXIDES 
ORGANIC POLYMERS 
POLY(VINYLIDENE FLUORIDE) 
See FLUORINATED ALIPHATIC HYDROCARBONS 
POLYACETYLENES 

Identification of electronic transitions in polyacetylene by acous- 

tic phonon spectroscopy, 19:15856 (R;US) 
POLYACRYLONITRILE 
See ORGANIC POLYMERS 


798 ERA Vol. 19, No. 6 


POLYCHLORINATED BIPHENYLS 

Determination of PCBs in Rocky Flats Type IV waste sludge by 
gas chromatography/electron capture detection, 19:16611 
(R;US) 

Guidance on health effects of toxic chemicals: Safety Analysis 
Report Update Program, 19:16877 (R;US) 

Guidance on the management of polychlorinated biphenyls 
(PCBs), 19:15540 (R;US) 

Isolation of polychlorinated biphenyls by bonded normal phase 
liquid chromatography for environmental and biological moni- 
toring, 19:15874 (R;SE) 

POLYCYCLIC AROMATIC HYDROCARBONS 

Nitration of polynuclear aromatic hydrocarbons in coal combus- 
tors and exhaust streams: Quarterly report, July 1, 
1993-September 30, 1993, 19:14433 (R;US) 

Polycyclic aromatic compounds (PAC) in working environments: 
Levels of PAH at two busy streets, 19:16500 (R;SE;In Swedish) 

Polycyclic aromatic compounds (PAC) in working environments: 
Levels of PAH before and after traffic diversion, 19:16501 
(R;SE;in Swedish) 

POLYMERS 
See also ORGANIC POLYMERS 
SILICONES 

Electron- and ion-conductive polymers in electrochromic de- 
vices, 19:15857 (R;SE) 

Evaluation of Oxygen Interactions with Materials Ill — mission 
and induced environments, 19:15855 (R;US) 

Microchannel formation in polyimide by heavy ion irradiation: For 
the electric packaging board, 19:16071 (R;JP;In Japanese) 

POLYNUCLEAR AROMATIC HYDROCARBONS 
See POLYCYCLIC AROMATIC HYDROCARBONS 
POLYSULFIDES 

See SULFIDES 
POLYTETRAOXANE 

See ORGANIC POLYMERS 
POLYTHIONATES 

See OXYGEN COMPOUNDS 
POLYTHIONIC ACIDS 

See OXYGEN COMPOUNDS 
POMERANCHUK PARTICLES 

Light quarks and small X physics, 19:16989 (R;US) 

Pomeron in perturbative QCD - its elementary theory and possi- 
ble phenomenology at HERA, 19:17012 (R;PL) 

POMERONS 
See POMERANCHUK PARTICLES 
POOR PEOPLE 
See LOW INCOME GROUPS 
POPULATION DYNAMICS 
The temporal variability of species densities, 19:16704 (RA;US) 
POROUS MATERIALS 

Development of Nuclear Magnetic Resonance 
ing/spectroscopy for improved petroleum recovery: 
report, 19:14449 (R;US) 

Microwave impregnation of porous materials with thermal en- 
ergy storage materials, 19:15513 (PA;US) 

TOUGH2: Unsaturated Groundwater and Heat Transport 
Model, 19:17631 (CM;US) 

The bridge permeameter; An alternative method for single-phase, 
steady-state permeability measurements, 19:16463 (R;US) 

Visualization and analysis of two-phase flows in three- 
dimensional porous media, 19:16116 (R;NO) 

PORPOISES 
See CETACEANS 
PORTABLE EQUIPMENT 

Inspection reliability of a Nortec-30 Eddyscan system, 19:16176 
(R;US) 

PORTSMOUTH GASEOUS DIFFUSION PLANT 

Analysis of the proposed relocation of the neutron criticality 
clusters in the process buildings for the Portsmouth Gaseous 
Diffusion Plant, 19:14881 (R;US) 

Local drainage analyses of the Paducah and Portsmouth 
Gaseous Diffusion Plants during an extreme storm, 19:16684 
(R;US) 
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POSITION SENSITIVE DETECTORS 

Comparison of gaseous and semiconductor detectors for medi- 
cal imaging, 19:16412 (R;RU) 

Design and R and D for the forward calorimeter and silicon 
tracker of the rcF detector, 19:16377 (R;DE) 

Fast position-sensitive detector of ionizing radiation and its ap- 
plication for nuclear synthesis products detection, 19:16404 
(IA;RU;In Russian) 

POSITRON COMPUTED TOMOGRAPHY 

'8FENP metabolism during in vivo imaging of progesterone re- 
ceptors by means of PET, 19:16834 (IA;CZ;in Slovak) 

Image reconstruction methods in positron tomography: Lectures 
given in the Academic Training Programme of CERN 1992- 
1993. Physics and mathematics for medical imaging, 
19:16748 (R;XC) 

POSITRON SOURCES 

First results concerning a crystal radiator dedicated to positron 
production by photons from channeled multi-GeV electrons, 
19:17395 (R;FR) 

POSITRON-ELECTRON-PROTON STORAGE RING 

See PEP STORAGE RINGS 

POSITRONIUM 

Radiation-induced structural changes. 4: Application of positron 

to material science, 19:17385 (R;JP;ln Japanese) 
POSITRONS 

A relativistic solitary wave in electron-positron ion plasma, 
19:17435 (R;US) 

Simulation of the scattering in a thorium foil of 0.15-2.3 MeV 
electrons and positrons, 19:17357 (R;SE) 

POST-IRRADIATION EXAMINATION 

Annealing test apparatus for high burnup UOz pellets, 19:15100 
(RA;JP) 

Present status of post-irradiation examinations on fuel in JMTR 
Hot Laboratory, 19:15357 (RA;JP) 

POTABLE WATER 
See DRINKING WATER 
POTASSIUM 

Photonuclear reaction yield ratios in tissues used as an index of 

abnormality, 19:15924 (RA;CZ) 
POTASSIUM 39 TARGET 

Analysis of the inelastic a-°*Ar scattering and the °°K(p-vector, 

a) *Ar reaction using folding potentials, 19:17312 (RA;PL) 
POTASSIUM NITRATES 

Corrosion of stainless and carbon steels in molten mixtures of 

industrial nitrates, 19:15779 (R;US) 
POTASSIUM PHOSPHATES 

Optical properties of lanthanide-doped RbTiIOAsO, and transi- 

tion metal-doped KTIOPO,, 19:15861 (R;US) 
POTASSIUM SULFATES 
Passamaquoddy Innovative Clean Coal Technology Program: 
Public design report, 19:15077 (R;US) 
POTATO TUBERS 
See POTATOES 
POTATOES 

Enhancement of photoassimilate utilization by manipulation of 
the ADPglucose pyrophosphorylase gene: Progress report, 
[April 15, 1987—April 14, 1988], 19:16730 (R;US) 

Enhancement of photoassimilate utilization by manipulation of 
the ADPglucose pyrophosphorylase genes: Progress report, 
[April 15, 1990—April 14, 1991], 19:16733 (R;US) 

Enhancement of photoassimilate utilization by manipulation of 
the ADPglucose pyrophosphorylase gene: Progress report, 
[April 15, 1988—April 14, 1989], 19:16731 (R;US) 

[Enhancement of photoassimilate utilization by manipulation of 
the ADPglucose pyrophosphorylase gene]: Summary of 
progress, [April 15, 1991—April 14, 1992], 19:16734 (R;US) 

[Enhancement of photoassimilate utilization by manipulation of 
the ADPglucose pyrophosphorylase gene]: Progress report, 
April 1993—January 1994, 19:16735 (R;US) 

POTENTIAL BARRIERS 
See POTENTIALS 
POTENTIAL ENERGY 
Potential energy of dinuclear system, 19:17303 (R;XJ) 


POWER SYSTEMS 


POTENTIALS 
The superfield method for the calculation of effective poten- 
tials applied to chiral superfields: _Wess-Zumino and 
O’Raifeartaigh models, 19:16975 (1;BR;iIn Portuguese) 
POTENTIOMETERS 
Application of the modified voltage-dividing potentiometer to 
overlay metrology in a CMOS/bulk process, 19:16214 (R;US) 
POTT-BROCHE PROCESS 
See COAL LIQUEFACTION 
POWDER METALLURGY 
Study of ceramics sintering under high pressures, 19:15733 
(|;BR;In Portuguese) 
POWDERS 
Characterization of nanoparticles and nanophase materials, 
19:15802 (R;US) 
Simulation of rotary-drum and repose tests for frictional spheres 
and rigid sphere clusters, 19:17375 (R;US) 
POWER CONDITIONING CIRCUITS 
Time domain simulation and modeling of power electronic cir- 
cuits: Development of a simulation tool, 19:16199 (R;NO) 
POWER CONDITIONING SYSTEMS 
See POWER CONDITIONING CIRCUITS 
POWER GENERATION 
See also COGENERATION 
Development of a Coal Quality Expert: Final technical progress 
report No. 14, [July-September 1993], 19:14396 (R;US) 
Economic costs of electricity production in Poland, 19:15598 
(R;NL) 
Increased use of reject heat from electric generation, 19:15645 
(R;US) 
Supplement to the annual energy outlook 1994, 19:15581 (R;US) 
POWER LOSSES 
Loss measurement programs at TRIUMF, 19:16344 (RA;CA) 
POWER PLANTS 
See also DUAL-PURPOSE POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
THERMAL POWER PLANTS 
WIND POWER PLANTS 
Robotic weld overlay coatings for erosion control: Quarterly 
progress report, October 1993-December 1993, 19:15726 
(R;US) 
POWER REACTORS 
See also AVR REACTOR 
BOR-60 REACTOR 
BWR TYPE REACTORS 
CHERNOBYLSK-4 REACTOR 
EBR-2 REACTOR 
N-REACTOR 
NPD REACTOR 
PWR TYPE REACTORS 
PEACH BOTTOM-1 REACTOR 
PHENIX REACTOR 
PICKERING-1 REACTOR 
SPACE POWER REACTORS 
TOPAZ REACTOR 
Considerations on the safety technical principles of nuclear en- 
ergy, 19:15437 (R;DE;In German) 
The safe, economical operation of a slightly subcritical reactor and 
transmutor with a small proton accelerator, 19:14616 (R;US) 
POWER SUBSTATIONS 
Calculation of shield of 50 Hz 
OPERA/ELEKTRA, 19:15509 (R;SE) 
POWER SUPPLIES 
Aging Management Guideline for commercial nuclear power 
plants: Battery chargers, inverters and uninterruptible power 
supplies: Final report, 19:15225 (R;US) 
Report on magnet power supply system working group discus- 
sion, 19:16348 (RA;CA) 
POWER SYSTEMS 
See also AC SYSTEMS 
A review of the Canadian standard for the support power sys- 
tems of CANDU nuclear power plants, 19:15198 (IA;CA) 
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POWER SYSTEMS 


Development of nickel/metal hydride secondary battery.: Dura- 
bility of anodic metal hydride modified by mechanical grinding, 
19:15515 (R;JP;in Japanese) 

Independent Safety Assessment of the TOPAZ-I| space nuclear 
reactor power system (Revised), 19:15396 (R;US) 

POWER TRANSMISSION 

Modeling regional power transfers, 19:15507 (R;US) 

POWER TRANSMISSION LINES 

Hermiston Generating Project: 
statement, 19:15595 (R;US) 

PRASEODYMIUM 136 

Study of rotational bands in 1° Pr using on-line +~-spectroscopy 

methodology, 19:17159 (1;BR;In Portuguese) 
PRASEODYMIUM OXIDES 

Investigation of thin films, heterostructures and devices of ce- 
ramic superconductors by means of high-resolution electron 
microscopy, 19:15738 (R;DE) 

PRAWNS 

The accumulation and distribution of heavy trace metals in 

some localized marine species, 19:15942 (RA;CZ) 
PRECIPITATION HARDENING 

Experimental studies on the effect of coherency strains on 
coarsening kinetics: Current status and future outlook, 
19:15709 (R;US) 

PRECIPITATIONS (ATMOSPHERIC) 
See ATMOSPHERIC PRECIPITATIONS 
PRENATAL IRRADIATION 

A perspective on dose limits and biological effects of radiation 
on the foetus, 19:16796 (IA;CA) 

Infusion of radionuclides throughout pregnancy: An alternative 
to single injection studies, 19:16789 (IA;CA) 

Proceedings of the Fetal Dosimetry Workshop held in Chalk 
River, ON (Canada), 25-26 June 1991, 19:16787 (1;CA) 

PRESSURE TUBES 

Development of an analytical method to evaluate the integrity of 
a calandria tube in the case of pressure tube rupture, 
19:15351 (IA;CA) 

Plating end fittings to reduce hydrogen ingress at rolled joints in 
CANDU reactors, 19:15161 (R;CA) 

Reduction of pressure-tube to calandria-tube contact conduc- 
tance to enhance the passive safety of a CANDU-PHW 
reactor, 19:15160 (R;CA) 

Reduction of pressure-tube/calandria-tube contact conductance: 
Test-mesh 2, 19:15159 (R;CA) 

Use of thicker pressure tubes for CANDU power plant cost opti- 
mization, 19:15177 (IA;CA) 

PRESSURE VESSELS 

Biaxial loading and shallow-flaw effects on crack-tip constraint 
and fracture toughness, 19:15261 (R;US) 

JAERI contribution for the IAEA coordinated research program 
phase Ill (CRP-3) on ‘optimizing of reactor pressure vessel 
surveillance programmes and their analysis’, 19:15260 (R;JP) 

Metallographic and hardness examinations of TMI-2 lower pres- 
sure vessel head samples, 19:15492 (R;US) 

Neutron fluence determination for WWER-440 and WWER- 
1000 RPV ageing surveillance, 19:15143 (IA;BG;In Bulgarian) 

Reactor pressure vessel structural integrity research in the US 
Nuclear Regulatory Commission HSST and HSSI Programs, 
19:15253 (R;US) 

Results of mechanical tests and supplementary microstructural 
examinations of the TMI-2 lower head samples, 19:15491 
(R;US) 

Synthesis of industrial applications of local approach to fracture 
models, 19:15121 (R;FR;In French) 

TMI-2 Vessel Investigation Project integration report, 19:15494 
(R;US) 

The DOS 1 neutron dosimetry experiment at the HB-4-A key 7 
surveillance site on the HFIR pressure vessel, 19:15364 (R;US) 

Towards an analysis of leak-before-break assessments in the 
ductile tearing regime, 19:15265 (R;US) 

PRESSURIZED WATER COOLED MODERATED REACTOR 

See PWR TYPE REACTORS 

PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
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PRESSURIZERS 
Modified CATHENA model of a shield circuit for ITER, 19:15252 
(R;CA) 
PRIMARY COOLANT CIRCUITS 
Determination of the main thermal-hydraulic parameters of circuit 
with natural circulation and comparison with experimental data 
obtained in the BWR VK-50, 19:15136 (IA;BG;In Bulgarian) 
On line fatigue monitoring and margins probabilistic assess- 
ment, 19:15119 (R;FR;in French) 
Risk assessment for the intentional depressurization strategy in 
PWRs, 19:15486 (R;US) 
Synthesis of industrial applications of local approach to fracture 
models, 19:15121 (R;FR;In French) 
PRIMARY COSMIC RADIATION 
Determining of the nuclear composition of primary cosmic rays 
from the experimental distributions of multiple muons in atmo- 
spheric showers, 19:16941 (R;XJ) 
PRINTED CIRCUITS 
An electrical test system for conductor formation process analy- 
sis, 19:16219 (R;US) 
Design and simulation of an FPGA-based printed wiring assem- 
bly, 19:16203 (R;US) 
From display and PWB to MCMs: Large panel manufacturing, 
19:16209 (R;US) 
Manufacturing feasibility of several lead-free solders for elec- 
tronic assembly, 19:16215 (R;US) 
New thick film feedthrough configurations: Final report, 
19:16192 (R;US) 
The influence of temperature and humidity on the wettability of 
immersion tin coated printed wiring boards, 19:16204 (R;US) 
PROCESS HEAT REACTORS 
New development in small reactors: An investment in the future, 
19:15169 (IA;CA) 
PROCESSING (DATA) 
See DATA PROCESSING 
PROCESSING (WASTES) 
See WASTE PROCESSING 
PROCUREMENT 
Development of bituminous coal liquefaction technology.: Study 
using a small device (study on synthetic iron sulfide catalyst), 
19:14373 (IA;JP;In Japanese) 
Engineering, construction and operatin of a 150 t/d bituminous 
coal liquefaction pilot plant, 19:14345 (IA;JP) 
PRODUCTION (HYDROGEN) 
See HYDROGEN PRODUCTION 
PRODUCTION (ISOTOPE) 
See ISOTOPE PRODUCTION 
PRODUCTION (PAIR) 
See PAIR PRODUCTION 
PRODUCTION (PARTICLE) 
See PARTICLE PRODUCTION 
PRODUCTION REACTORS 
See also SPECIAL PRODUCTION REACTORS 
Helium injection inspection for the evaluation of septifoil seating, 
19:15293 (R;US) 
Procurement of stainless steel: Minutes of SRP corrosion sub- 
committee meeting, October 10, 1965, 19:15368 (R;US) 
Savannah River Plant procurement of 304L evaluated stainless 
steel, 19:15367 (R;US) 
Supplying the nuclear arsenal: Production reactor technology, 
management, and policy, 1942-1992, 19:15331 (R;US) 
The effect of spacer ribs on Ledinegg type flow instabilities: Part 
1, 19:15373 (R;US) 
The effect of spacer ribs on Ledinegg type flow instabilities: Part 
2, 19:15374 (R;US) 
PROGRAM MANAGEMENT 
PAIR (Planning and Analysis of 
19:14897 (R;US) 
Providing quality customer services in a research and develop- 
ment project management organization, 19:17619 (R;US) 
PROGRAMMING 
See also LINEAR PROGRAMMING 
NONLINEAR PROGRAMMING 
PARALLEL PROCESSING 
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Formal specification and animation of a water level monitoring 
system, 19:17650 (R;CA) 
Program of geometrical reconstruction for events in rapid cycling 
bubble chamber from SVD facility, 19:17660 (R;XJ;In Russian) 
PROGRAMMING LANGUAGES 
C++ optimization and excluding middle-level code, 19:17693 
(R;US) 
PROJECT MANAGEMENT 
See PROGRAM MANAGEMENT 
PROJECT SUNSHINE 
See SUNSHINE PROJECT 
PROMETHIUM 147 TARGET 
Measurement of the stellar (n,-y) cross section of the shortlived 
radioactive isotope '4”7Pm, 19:17305 (R;DE;In German) 
PRONGS 
See PARTICLE TRACKS 
PROPANE 
Fischer Tropsch synthesis in supercritical fluids: Quarterly tech- 
nical progress report, October 1, 1993—December 31, 1993, 
19:14339 (R;US) 
Winter fuels report: Week ending, March 18, 1994 (Glossary in- 
cluded), 19:14484 (R;US) 
PROPELLANTS 
Electrostatic Discharge testing of propellants and primers, 
19:16174 (R;US) 
PROPERTIES (CHEMICAL) 
See CHEMICAL PROPERTIES 
PROTECTION 
See SAFETY 
PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTECTIVE COATINGS 
Ultrahigh-current-density 


metal-ion implantation and 


diamondlike-hydrocarbon films for tribological applications: 


Final report, 19:14923 (R;US) 
Wear-resisting oxide films for 900°C: Final report, 19:15644 
(R;US) 
PROTEIN STRUCTURE 
Automating the determination of 3D protein structure, 19:16709 
(R;US) 
PROTEINS 
See also ACTIN 
Detection and determination of metalloprotein species by nu- 
clear techniques, 19:15912 (RA;CZ) 
Speciation of trace elements in biological macromolecules using 
nuclear and bioanalytical methods, 19:16016 (RA;CZ) 
The magnesium chelation step in chlorophyll biosynthesis: An- 
nual technical progress report for 1994, 19:16743 (R;US) 
PROTON BEAMS 
Beam scraping efficiency in the 5 MW spallation neutron source, 
19:16247 (R;US) 
PROTON REACTIONS 
Angular Distribution 
Electron screening in the reactions ’Li(p,a)*He, ®Li(d,a)*He 
and DWBA calculations in the subcoulomb regime, 19:17315 
(RA;PL) 
Beryllium 9 Target 
Integral tests of some high-threshold activation cross-sections 
of neutrons, 19:17306 (R;UA;In Russian) 
Bismuth 209 Target 
Nuclear structure studies far off stability using radioactive 
beams and inverse kinematics, 19:17317 (RA;PL) 
Capture 
The astrophysical reactions '*C(a,7)'*O and ’Be(p,7)®B and 
Coulomb dissociation experiments, 19:17255 (R;DE) 
Cross Sections 
Astrophysical S-factors of reactions relevant for the solar neu- 
trino problem, 19:17314 (RA;PL) 
Data bank for calculation of activation by protons with energy up 
to 1 GeV, 19:17720 (IA;RU;In Russian) 
To the problem of calculation of activation by low and medium 
energy protons, 19:16280 (IA;RU;In Russian) 


PROTON-PROTON INTERACTIONS 


Elastic Scattering 

Elastic charge-particle scattering from the two-centred target 
consisted of Coulomb with short-ranged and short-ranged po- 
tentials., 19:17206 (R;UA;In Russian) 

Excitation Functions 

Electron screening in the reactions ’Li(p,a)*He, SLi(d,a)*He 
and DWBA caiculations in the subcoulomb regime, 19:17315 
(RA;PL) 

The astrophysical relevant reaction '°F(p, a)'®O at sub- 
Coulomb energies, 19:17215 (RA;PL) 

Fluorine 19 Target 

The astrophysical relevant reaction '°F(p, a)'®O at sub- 
Coulomb energies, 19:17215 (RA;PL) 

inclusive Interactions 

Analysis of two-particle-correlations in heavy-ion reactions at 
200 A.GeV at the CERN-SPS, 19:17279 (IA;DE) 

Antiproton production and annihilation, 19:17281 (IA;DE) 

Longitudinal distributions of émesons from a hadronizing quark- 
gluon plasma, 19:17007 (IA;DE) 

Nickel 56 Target 
Nuclear structure studies far off stability using radioactive 
beams and inverse kinematics, 19:17317 (RA;PL) 
Pair Production 
Dilepton production in heavy-ion reactions, 19:17292 (IA;DE) 
Status of the NA45/CERES experiment, 19:17275 (IA;DE) 
Particie Production 

Production of neutral mesons in ultrarelativistic heavy-ion reac- 

tions, 19:17271 (IA;DE) 
Potassium 39 Target 

Analysis of the inelastic a-°*Ar scattering and the °°K(p-vector, 

a) 5®Ar reaction using folding potentials, 19:17312 (RA;PL) 
Potential Scattering 

Elastic charge-particle scattering from the two-centred target 
consisted of Coulomb with short-ranged and short-ranged po- 
tentials., 19:17206 (R;UA;In Russian) 

Research Programs 
The experimental program at COSY, 19:17061 (IA;DE) 
PROTON-ANTIPROTON INTERACTIONS 

A quark model of AA production in pp interactions, 19:16996 
(R;US) 

Measurement of the production cross section for W + + in the elec- 
tron channel in ,/s = 1.8 TeV pp collisions, 19:17054 (R;US) 

On the role of K*K intermediate states in OZI-rule violating reac- 
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Parametrization of the anti-pp and pp diffraction cone, 19:17208 
(R;UA) 

Z + + cross-section measurement, c*BR(Z + +), in the electron 
channel for pp collisions at ,/s = 1.8 TeV, and limits for the 
ZZ-+ and Z-y-y anomalous couplings, 19:17053 (R;US) 

PROTON-INDUCED X-RAY EMISSION ANALYSIS 

See PIXE ANALYSIS 

PROTON-NEUTRON INTERACTIONS 
Medium energy measurements of N-N parameters: Progress re- 
port, January 1, 1991—December 31, 1993, 19:17052 (R;US) 
PROTON-NUCLEON INTERACTIONS 
See also PROTON-NEUTRON INTERACTIONS 
PROTON-PROTON INTERACTIONS 

The interest in studying beauty baryon in pN interactions at 

HERA, 19:17044 (R;DE) 
PROTON-PROTON INTERACTIONS 

Antiproton production and annihilation, 19:17281 (IA;DE) 

Dijet production at large rapidity intervals, 19:17042 (R;DE) 

Measurement of the strangeness production in p-p reactions 
with a 4x detector at Saturne, 19:17034 (R;FR) 

Medium energy measurements of N-N parameters: Progress re- 
port, January 1, 1991—December 31, 1993, 19:17052 (R;US) 
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(R;UA) 
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model, 19:17299 (R;RU) 

SUSY Higgs production at proton colliders, 19:17039 (R;DE) 
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model, 19:17121 (R;US) 
The timelike electromagnetic form factor of the proton, 19:17060 
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See MESONS 
PULMONARY CANCER 
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PULSATOR STELLARATOR 
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PULSE TECHNIQUES 
Stabilization method of A.C. arc plasma.: Basic investigation on 
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See FLY ASH 
PUMPED LIMITERS 
Heat flux measurement on the HL-1 pump limiter, 19:17571 
(IA;XA) 
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Diapo, applying advanced Al methods to diagnosis of PWR re- 
actor coolant pump, 19:15126 (R;FR;In French) 
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pumps, 19:15291 (PA;US) 
Structural design and analysis of a mixer pump for beyond- 
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Purex two-cycle flowsheet: Revision No. 1, 19:14555 (R;US) 
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Tritium calculations, 19:14819 (R;US) 
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plants: Motor control centers: Final report, 19:15503 (R;US) 
Fission Product Release 

Estimate of radionuclide release characteristics into contain- 
ment under severe accident conditions: Final report, 
19:15483 (R;US) 
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Hydrodynamic forces in a self blocking jack, 19:15123 (R;FR;In 
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Photodiodes 
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Aging Management Guideline for commercial nuclear power 
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Specifications 
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The reactivity effects of nuclide buildup and decay during long- 
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Steam Generators 

Break flow modeling for a steam generator tube rupture (SGTR) 
incident in a pressurized water reactor (PWR), 19:15148 
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Modelling turbogenerator dynamic behaviour - application to the 

N4 1400 MW turbine Arabelle, 19:15125 (R;FR;In French) 
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Expression of reductases in continuous mammal cell cultures and 
its significance for the activation of nitroaromatics shown for 
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PYRITE 
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The use of ethanol to remove sulfur from coal: Final report, 
September 1991—December 1992, 19:14389 (R;US) 
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COAL GAS 
PYROLYTIC GASES 

Research on the coal liquefaction and utilization of reformed 

products, 19:14363 (IA;JP;in Japanese) 
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Reduction of NO, emissions when burning low heating value 
gas, 19:14972 (R;SE;In Swedish) 
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Recent developments in phyroshock simulation using fixtures 
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Oil and Gas Industry In Qatar, 19:14488 (1;QA;In English, Arabic) 
The North Field Development, 19:14513 (1;QA;in English, Arabic) 
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Structure study and design of Qinshan NPP PCCV, 19:15111 
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A precise determination of the running coupling in the SU(3) 
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Chromogravity explains “strong gravity”, 19:16995 (R;US) 
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Univ. of Minnesota), 19:17151 (R;US) 
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See also COLOR MODEL 

Scaling of the Nambu - Jona-Lasinio model at finite density: The 
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NMR characterization of shocked quartz, 19:16905 (R;US) 
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Data acquisition systems for the Sloan Digital Sky Survey, 
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REPCO: Replacement Costs of Crude Oil, 19:17639 (CM;US) 

R MATRIX 
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Guidelines on hospital emergency plans for the management of 
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Type B investigation of the iridium contamination event at the High 
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RADIATION BURDEN 
See RADIATION DOSES 
RADIATION CHEMISTRY 
Radiation and Photochemistry Section annual report, October 
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RADIATION DETECTORS 
See also CHERENKOV COUNTERS 
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for GEM, 19:16432 (R;US) 

Experimental heavy ion physics at high energies: Progress re- 
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The dE/dx capabilities of the DO tracking system, 19:16388 (R;US) 

RADIATION DOSES 

Calculation of galactic radiation doses behind shield for long- 
duration flights, 19:16843 (IA;RU;In Russian) 

Calculation of the annual radiation dose to the population in the 
vicinity of nuclear installations due to airborne radioactivity, 
19:15098 (IA;DE) 

Derivation of uranium residual radioactive material guidelines 
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19:14844 (R;US) 

Dose record keeping: a multi purpose tool in individual monitor- 
ing, 19:16804 (R;FR) 

Mathematical models for calculating radiation dose to the fetus, 
19:16795 (IA;CA) 
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(R;US) 

Pacific Northwest Laboratory annual report for 1993 to the DOE 
Office of Energy Research: Part 1: Biomedical Sciences, 
19:16859 (R;US) 

RADIATION DOSIMETRY 
See DOSIMETRY 
RADIATION EXPOSURE (DOSES) 
See RADIATION DOSES 
RADIATION FLUX 
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Physical basis for climate change models, 19:16527 (R;US) 
RADIATION HAZARDS 

Calculation techniques of radiation risc in cosmic flight, 

19:16844 (IA;RU;In Russian) 
RADIATION HEATING 

Drift velocity of gadolinium plasma in gadolinium atomic vapor 
produced by electron beam heating, 19:14542 (R;JP;In 
Japanese) 

lon collection from laser resonance photoionized plasma by ap- 
plying radio-frequency voltage, 19:14544 (R;JP;In Japanese) 

Temperature profiles of evaporation surface heated by electron 
beam, 19:14543 (R;JP;In Japanese) 

RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION MONITORING 

See also PERSONNEL MONITORING 

Aircraft-borne spectrometry - a fast method for nuclide-specific 
measurement of soil contamination, 19:15435 (IA;DE;in Ger- 
man) 

Analysis of data measured in 1989 by the WADIS network for 
ambient dose rate measurement, 19:15428 (IA;DE;In German) 

CAIRE, the emergency management system for real-time appli- 
cations, 19:15427 (IA;DE;In German) 

Calibration of a Ge-well detector for activity measurements in 
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Exchange of measured data between WADIS and KFUe, 
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Online data available for an assessment of the radiological situ- 
ation in the vicinity of nuclear facilities under conditions of 
normal operation or accident management, 19:15424 
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PARK, a program system for assessment of radiological conse- 
quences, 19:16555 (IA;DE;in German) 

Practical applications of the routine measuring program: 
Exchange of experience by the administrative Federal author- 
ities subject to Paragraph 11, and the Land-operated 
measuring points subject to Paragraph 3 Preventive Radia- 
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Radiation exposure in the environs of nuclear facilities, 
19:16556 (IA;DE;in German) 

Rapid, simultaneous measurement of Sr-89 and Sr-90 in fresh 
milk by means of liquid scintillation spectrometry, 19:16836 
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Results of waste water monitoring discharged by nuclear power 
plant in the Federal Republic of Germany, 19:16840 (IA;DE;In 
German) 

The Bavarian videotext information system serving the purposes 
of preventive radiation protection, 19:15430 (IA;DE;in German) 

The IRMA concept (integral Radiological Multidetector Array): a 
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tions for environmental monitoring, 19:16839 (IA;DE;in 
German) 

The interactive data exchange system of the KFUeHessen, 
19:15429 (IA;DE;In German) 

The radiological early warning and monitoring system in the ter- 
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German) 

Y-12 Development organization technical progress report, pe- 
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RADIATION MONITORS 

Application of the Long-Range Alpha Detector (LRAD) to the de- 
tection of Natural-Occurring Radioactive Materials (NORM), 
19:16426 (R;US) 

RADIATION PROTECTION 

Comparative assessment of radiation doses to the population 
derived from different models referring to a multi-source nu- 
clear installation, 19:16552 (IA;DE;In German) 

Estimations of radiation protection mass during a manned flight 
to Mars, 19:16845 (IA;RU;in Russian) 

Evaluation of the organisation and quality of emission and im- 
mission monitoring of nuclear installations in the GDR, as 
compared to the objectives of the ’Directive for emission and 
immission monitoring of nuclear installations’, 19:15415 
(IA;DE;in German) 

Experience gained in the testing of the operator’s monitoring 
programme for radioactive emissions (liquid effluents) from 
the Hanau nuclear installations, 19:14557 (IA;DE;In German) 
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Data Base Based On Current 10 CFR 20, 19:17647 (CM;US) 

Radiation exposures for DOE and DOE contractor employees, 
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Travel to Guatemala for radiation safety workshop: Foreign trip 
report, November 14-17, 1993, 19:16816 (R;US) 


RADIATION SAFETY 
See RADIATION PROTECTION 
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Development of the IHEP program complex for calculation of 
radiation transport in three-dimensional geometries for the 1- 
MeV-20 TeV energy range, 19:17293 (IA;RU;In Russian) 

Local evaluations of differential fluxes on the base of analytical 
solutions of transport equation for low multiplicities of scat- 
tered particles, 19:17340 (IA;RU;In Russian) 

New version of the KASKAD program packet for calculation of 
linear and fluctuation characteristics of electron-photon fields 
in the energy range of 0.01-10° MeV, 19:17336 (IA;RU;In 
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Radiation calculations for the SSC Linac, 19:16317 (R;US) 


RADIATIVE CORRECTIONS 
Monte Carlo type radioactive corrections for neutron, muon and 
hyperon semileptonic decays, 19:17094 (R;HU) 
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Laser spectroscopy and dynamics of transient species: Progress 
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AIRSOURC code aerosol model in radioactive waste tanks, 
19:14771 (R;US) 
Aerosol removal from gas bubbles resulting from molten core- 
concrete interactions, 19:15457 (IA;DE) 
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On the potential limitation of radiological source term releases 
considering severe core accidents in future PWR plants, 
19:15475 (R;DE;In German) 

Radiological air monitoring and sample analysis: Research and 
development progress report, Apri-June 1993, 19:14822 
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Feasibility Studies 

Permanent isolation surface barrier development plan, 

19:14751 (R;US) 
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Bedrock model of the Olkiluoto area: Summary report, 
19:16673 (R;Fl) 
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RADIOACTIVE WASTE FACILITIES 
See also ASSE SALT MINE 
GORLEBEN SALT DOME 
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vision 1, 19:14650 (R;US) 
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Denitrification of reprocessing concentrates of middle activity, 
19:14669 (R;XE;In French) 

Determination of plutonium in aqueous waste streams of the 
Juelich Research Center, 19:14684 (IA;DE;in German) 

Efficient Separations and Processing Integrated Program (ESP- 
IP): Technology summary, 19:14634 (R;US) 
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tre, 19:14598 (R;GB) 

Mixed Waste Integrated Program (MWIP): Technology sum- 
mary, 19:14633 (R;US) 
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trolled advection flow, 19:14767 (R;US) 
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matrices, 19:14708 (R;US) 
Customer requirement specification for the sludge homogenisa- 
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Results of the radiological verification survey of the partial reme- 
diation at 90 Avenue C, Lodi, New Jersey (LJO79V), 19:14878 
(R;US) 
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REMOTE VIEWING EQUIPMENT 

Integrated computer-enhanced remote viewing system: Quar- 
terly report No. 2, January-March 1993, 19:16105 (R;US) 

Intelligent mobile sensor system for drum inspection and moni- 
toring: Phase 1: Topical report, October 1, 1992—June 8, 
1993, 19:14640 (R;US) 

RENEWABLE ENERGY SOURCES 
See also BIOMASS 
GEOTHERMAL ENERGY 


Technology 
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SOLAR ENERGY 
WIND POWER 

Estimation of the potential of renewable energy systems and de- 
velopment of model municipalities in Nordrhein-Westfalen: 
Summarizing interim report, 19:15607 (R;DE;In German) 

Model documentation: Renewable Fuels Module of the National 
Energy Modeling System, 19:15603 (R;US) 

Renewable energy technology development at Sandia National 
Laboratories, 19:15609 (R;US) 

REPORTING REQUIREMENTS 
International nuclear event scale for reportable incidents in nu- 
clear facilities, 19:15577 (1;DE;iIn German) 
REPROCESSING 
See also PUREX PROCESS 
PYROCHEMICAL REPROCESSING 
REDOX PROCESS 
The selective extraction of oxidized minor actinides: a possible 
route for the Actinex program, 19:14567 (R;FR) 
RESEARCH AND TEST REACTORS 
See also MAPLE TYPE REACTORS 
RESEARCH REACTORS 

Evaluation of secondary coolant control design alternatives and 
their effects on heat removal performance, 19:15365 (R;US) 

Problems of nuclear science and technology:  Scientific- 
technical collection, 19:15356 (I;RU;In Russian) 

RESEARCH PROGRAMS 

Air pollution and forest damages at the 'Postturm’ forest district 
Farchau/Ratzeburg, 19:16878 (R;DE;In German) 

Theoretical and technical potential of solar heating, photo- 
voltaics, biomass and wind in Nordrhein-Westfalen: 4. 
technical report, 19:14991 (R;DE;in German) 

US Department of Energy investments in natural gas R&D: An 
analysis of the gas industry proposal, 19:14510 (R;US) 

RESEARCH REACTORS 

See also DR-3 REACTOR 
FRG-1 REACTOR 
FRG-2 REACTOR 
HFBR REACTOR 
HFIR REACTOR 
HFR REACTOR 
IAN-R1 REACTOR 
IRT-SOFIA REACTOR 
JMTR REACTOR 
JRR-2 REACTOR 
KUR REACTOR 
OWR REACTOR 
SLOWPOKE TYPE REACTORS 
UVAR REACTOR 

Conversion aims on their way from physics to economy, 
19:15325 (RA;US) 

Examples of the use of PSA in the design process and to sup- 
port modifications at two research reactors, 19:15393 (R;US) 

IAEA activities in research reactor safety, 19:15378 (RA;US) 

Some observations regarding research reactor comparisons to 
the SPERT transient experiments, 19:15330 (RA;US) 

The expanded role of software in a control system, 19:15292 
(R;US) 

RESERVES 
See also COAL RESERVES 
STRATEGIC PETROLEUM RESERVE 

RCIP-RR: Oil Reserve Replacement Cost Forecast, 19:17635 

(CM;US) 
RESERVOIR ROCK 

Characterization of non-Darcy multiphase flow in petroleum 
bearing formation: Final report, 19:14452 (R;US) 

Development of Nuclear Magnetic Resonance Imag- 
ing/spectroscopy for improved petroleum recovery: Final 
report, 19:14449 (R;US) 

Development of geothermal resources, 19:15014 (RA;JP) 

Innovative techniques for the description of reservoir hetero- 
geneity using tracers: Second technical annual progress 
report, October 1991—September 1992, 19:14450 (R;US) 

The bridge permeameter; An alternative method for single-phase, 
steady-state permeability measurements, 19:16463 (R;US) 





RESID 

See PETROLEUM RESIDUES 
RESIDENCES 

See HOUSES 
RESIDENTIAL BUILDINGS 

See also HOUSES 

Technical support document for proposed 1994 revision of the 
MEC thermal envelope requirements, 19:15636 (R;US) 

The cooperative housing society Vaarst Vestervang - green 
building, 19:15630 (R;DK;In Danish) 

RESIDUAL FUEL OIL 
See RESIDUAL FUELS 
RESIDUAL FUELS 
Winter fuels report, week ending: March 25, 1994, 19:14485 
(R;US) 
RESIDUAL OILS 
See PETROLEUM RESIDUES 
RESIDUAL STRESSES 

Investigation of the state of residual stress in friction welded 
tubes of superalloys using high spatial resolution neutron 
diffractometry, 19:15730 (R;DE;In German) 

RESIDUES (RADIOACTIVE) 

See RADIOACTIVE WASTES 
RESIDUUMS 

See RESIDUAL FUELS 
RESINS 

The influence of molecular structure on the hydrolysability of un- 

saturated polyester resins, 19:15255 (R;FR;In French) 
RESISTIVITY (ELECTRIC) 
See ELECTRIC CONDUCTIVITY 
RESONANCE ABSORPTION 
ROLAIDS-CPM: A code for accurate resonance absorption cal- 
culations, 19:15240 (R;NL) 
RESONANCE CAVITIES 
See CAVITY RESONATORS 
RESONATORS 

See also CAVITY RESONATORS 

Electrodynamic calculation of the spiral-resonator system, 
19:16306 (R;UA;In Russian) 

Optimizing the coupling of output of a quasi-optical gyrotron ow- 
ing to a diffraction grating with ellipsoidal support, 19:17530 
(R;CH;In French) 

RESOURCE DEVELOPMENT 
Development of geothermal resources, 19:15014 (RA;JP) 
RESOURCE RECOVERY ACTS 

Calendar year 1993 groundwater quality report for the Bear Creek 
Hydrogeologic Regime, Y-12 Plant, Oak Ridge, Tennessee: 
1993 groundwater and surface water quality data and calcu- 
lated rate of contaminant migration, Part 1, 19:14837 (R;US) 

Calendar year 1993 groundwater quality report for the Chestnut 
Ridge Hydrogeologic Regime, Y-12 Plant, Oak Ridge, Ten- 
nessee: 1993 groundwater quality data and calculated rate of 
contaminant migration, Part 1, 19:14839 (R;US) 

Calendar year 1993 groundwater quality report for the Upper East 
Fork Poplar Creek Hydrogeologic Regime, Y-12 Plant, Oak 
Ridge, Tennessee: 1993 groundwater quality data and calcu- 
lated rate of contaminant migration, Part 1, 19:14838 (R;US) 

Guidance on the management of polychlorinated biphenyls 
(PCBs), 19:15540 (R;US) 

RCRA corrective action variances from Subpart F requirements: 
RCRA information Brief, 19:15539 (R;US) 

RESOURCES 
See also GEOTHERMAL RESOURCES 
LAND RESOURCES 
RESERVES 
WATER RESOURCES 

Continued support of “The Natural Resources Information Sys- 
tem (NRIS) for the State of Oklahoma”: Quarterly technical 
progress report, October 1, 1993—December 31, 1993, 
19:15591 (R;US) 

RESPIRABLE DUSTS 

See DUSTS 


RISK ASSESSMENT 


RESPIRATORY SYSTEM DISEASES 

Early diagnosis of the effect of air pollution on the mechanical 
defense capacity of the respiratory tract, 19:16882 (IA;DE;In 
German) 

The impact of air pollutants on the progress of chronic respira- 
tory disease, 19:16884 (IA;DE;in German) 

The impact of air pollutants on the progress of chronic respira- 
tory disease in children and juveniles of North Bavaria, 
19:16885 (IA;DE;in German) 

REST MASS 
Supersymmetric renormalisation group fixed points and third 
generation fermion mass predictions, 19:16961 (R;US) 
RETICULAR CELLS 
See RETICULOENDOTHELIAL SYSTEM 
RETICULOENDOTHELIAL SYSTEM 
Immune network behavior: Oscillations, chaos and stationary 
states, 19:16778 (R;US) 
RETORTED SHALES 
See SPENT SHALES 
REVERSE-FIELD PINCH 

A simple, high performance Thomson scattering diagnostic for 
high temperature plasma research, 19:17419 (R;US) 

Confinement improvement with rf poloidal current drive in the 
reversed-field pinch, 19:17420 (R;US) 

RF SYSTEMS 

Mechanical design development of a 476 MHz RF cavity for the 

PEP-Il asymmetric B-factory, 19:16229 (R;CA) 
RHENIUM 188 

Nuclear medicine program progress report for quarter ending 

September 30, 1993, 19:16090 (R;US) 
RHENIUM COMPLEXES 

Ligand intermediates in metal-catalyzed reactions: Annual tech- 
nical report, August 1, 1992—August 1, 1993, 19:16043 (R;US) 

Metallocarboxylate chemistry: Progress report, April 1, 1989- 
September 20, 1991, 19:16039 (R;US) 

RHO-1500 RESONANCES 

See MESONS 

RHO-1700 RESONANCES 
See MESONS 
RHO-765 RESONANCES 
See RHO-770 MESONS 
RHO-770 MESONS 

Effects of vector meson self interactions on meson properties, 

19:17124 (IA;DE) 
RICE 

A survey of trace elements in fresh-water fish and rice along the 
Han-river by neutron activation analysis, 19:16009 (RA;CZ) 

Enhancement of photoassimilate utilization by manipulation of 
the ADPglucose pyrophosphorylase gene: Progress report, 
[April 15, 1988—April 14, 1989], 19:16731 (R;US) 

Studying of ion implantation effect on the biology in China, 
19:16811 (R;CN) 

RICHLAND NPR REACTOR 
See N-REACTOR 
RIEMANN WAVES 

See SHOCK WAVES 
RILEY-MORGAN PROCESS 

See COAL GASIFICATION 
RINGS (STORAGE) 

See STORAGE RINGS 
RISER CRACKING 

See COAL LIQUEFACTION 
RISK ANALYSIS 

See RISK ASSESSMENT 
RISK ASSESSMENT 

A comparison of radiological risk assessment models: Risk 
assessment models used by the BEIR V Committee, UN- 
SCEAR, ICRP, and EPA (for NESHAP), 19:16853 (R;US) 

A review of NRC staff uses of probabilistic risk assessment, 
19:15224 (R;US) 

Lessons learned: Needs for improving human health risk as- 
sessment at USDOE Sites, 19:14845 (R;US) 

Mathematical procedure of NPP operation risk analysis, 
19:15127 (IA;BG;in Bulgarian) 
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RISK ASSESSMENT 


Preliminary evaluation of radiological consequences as a result 
of serious hypothetical accidents in the Kozloduy NPP 
WWER-1000 and WWER-440, 19:15140 (IA;BG;in Bulgarian) 

The role of multimedia, multi-pathway exposure assessments in 
risk-based regulations at California hazardous wastes sites, 
19:16600 (R;US) 

Travel to Russia to meet with scientific institutes on risk compu- 
tation software: Foreign trip report, October 2—11, 1993, 
19:17630 (R;US) 

RIVERS 
See also CLINCH RIVER 
COLUMBIA RIVER 
SAVANNAH RIVER 

Compilation, evaluation and assessment of the existing data on 
the pollution load affecting the water quality of the central 
stretch of the river Elbe on the basis of uniform common crite- 
ria (preliminary study). Vol. 1: Text volume, 19:16691 
(R;DE;in German) 

Compilation, evaluation and assessment of the existing data on 
the pollution load affecting the water quality of the central 
stretch of the river Elbe on the basis of uniform common crite- 
ria (preliminary study). Vol. 2, 19:16692 (R;DE;In German) 

Critical review: Radionuclide transport, sediment transport, and 
water quality mathematical modeling; and radionuclide ad- 
sorption/desorption mechanisms, 19:16698 (R;US) 

ROADS 

Gamma radiation fields from activity deposited on road and soil 

surfaces, 19:16654 (R;DK;In Danish) 
ROBOTS 

A multitasking behavioral control system for the Robotic All Ter- 
rain Lunar Exploration Rover (RATLER), 19:16130 (R;US) 

A survey report for the biped locomotion model under external 
force, 19:16110 (R;JP;in Japanese) 

Aerial robotic data acquisition system, 19:16139 (R;US) 

Automated cleaning of electronic components, 19:15658 (R;US) 

idaho National Engineering Laboratory decontamination and de- 
commissioning robotics development program, 19:16138 
(R;US) 

Intelligent mobile sensor system for drum inspection and moni- 
toring: Phase 1: Topical report, October 1, 1992—June 8, 
1993, 19:14640 (R;:US) 

Using virtual objects to aid underground storage tank teleopera- 
tion, 19:16131 (R;US) 

ROCK SALT 
See SALT DEPOSITS 
ROCK-FLUID INTERACTIONS 

Development of "CHEMFRONTS'’ a coupled transport and geo- 

chemical program to handle reaction fronts, 19:17698 (R;SE) 
ROCKETS 

Evaluation of shock mitigating materials in a V-band pyroshock 
environment simulated with a resonant fixture, 19:16467 
(R;US) 

ROCKGAS PROCESS 
See COAL GASIFICATION 
ROCKS 

See also METAMORPHIC ROCKS 

Geochronology of alkaline province from Alto Paraguay (area 
Puerto Guarani-Porto Murtinho): preliminary considerations, 
19:15888 (1;BR;in Portuguese) 

Mechanisms and consequences of creep in the nearfield rock of 
a KBS-3 repository, 19:14735 (R;SE) 

Modeling the effect of disorder on the compressive strength of 
rock, 19:15869 (R;US) 

Natural radionuclides in environmental media: a review of natural 
levels of radioactivity and background radiation levels and an 
assessment of factors affecting these levels, 19:16536 (R;GB) 

Shear strain localization and fracture evolution in rock: Progress 
report, April 15, 1993—February 15, 1994, 19:16900 (R;US) 

ROCKY FLATS PLANT 

Actinide determination and analytical support for characteriza- 
tion of environmental samples, 19:14827 (R;US) 

Determination of PCBs in Rocky Flats Type IV waste sludge by 


gas chromatography/electron capture detection, 19:16611 
(R;US) 
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Rocky Flats Compliance Program: 
19:14631 (R;US) 
The Meteorological Monitoring program at a former nuclear 
weapons plant, 19:16577 (R;US) 
ROCKY MOUNTAIN REGION 
See USA 
RODS (CONTROL) 
See CONTROL ELEMENTS 
RODS (FUEL) 
See FUEL RODS 
ROLPHTON NPD-2 REACTOR 
See NPD REACTOR 
ROMBACH PROCESS 
See COAL GASIFICATION 
ROOFS 
A guidebook for insulated low-slope roof systems: IEA Annex 
19, Low-slope roof systems: International Energy Agency En- 
ergy Conservation in Buildings and Community Systems 
Programme, 19:15632 (R;US) 
Structural assessment of roof decking using visual inspection 
methods, 19:15638 (R;US) 
ROSSENDORF ZFK 
See ZFK ROSSENDORF 
ROTATING PLASMA 
Nonlinear electromagnetic gyrokinetic equations for rotating ax- 
isymmetric plasmas, 19:17543 (R;US) 
ROTATION-VIBRATION MODEL 
Self-consistent effective interactions in rotating nuclei: Field 
coupling method, 19:17172 (R;JP) 
RUBIDIUM 
Rb and Cs in spruce needles: levels, biodynamics and transfer 
factors, 19:15970 (RA;CZ) 
RUBIDIUM COMPOUNDS 
Optical properties of lanthanide-doped RbTIOAsO, and transi- 
tion metal-doped KTiIOPO,, 19:15861 (R;US) 
RUBY LASERS 
A reliable low-maintenance flashlamp-pumped Ti:sapphire laser 
operating at 120 PPS, 19:16223 (R;US) 
RUPTURE DISKS 
See RELIEF VALVES 
RUSSELLVILLE-1 ARKANSAS REACTOR 
See ARKANSAS-1 REACTOR 
RUSSIAN FEDERATION 
Kola test station for wind turbines, 19:15045 (RA;Fl) 
North region wind power prospects and its impact on the envi- 
ronment, 19:15034 (RA;Fi) 
RUTHENIUM 
A general theory of the magnetic hyperfine interaction in param- 
agnetic metals, 19:15741 (R;DE;In German) 
lon dose dependence of the sputtering yield: Art, Ne*, and Xe* 
bombardment of Ru(0001) and Al(111), 19:17389 (R;US) 
RUTHENIUM SULFIDES 
Rate enhancement for catalytic upgrading coal naphthas: Quar- 
terly progress report for period ending, September 1993, 
19:14320 (R;US) 
RUTHERFORD SCATTERING 
Correction of energy shift in measurements of solute segregation 
by Rutherford backscattering spectroscopy, 19:15877 (R;US) 
RUTILE 
Morphological aspects of surface reactions: Final report, 
[September 1, 1986—April 30, 1993], 19:16041 (R;US) 


Technology summary, 


S 


S CODES 

SAFE: A computer code for the steady-state and transient ther- 
mal analysis of LMR fuel elements, 19:15310 (R;US) 

SERIQC1: Solar Radiation Empirical Quality Assessment, 
19:17638 (CM;US) 

SUM and MEAN: Standard programs for activation analysis, 
19:15950 (RA;CZ) 

SWIMS: Sigmund and Winterbon Mulitple Scattering, 19:17646 
(CM;US) 





SWIMS: Sigmund and Winterbon Mulitple Scattering, 19:17645 
(CM;US) 

SYNCH: A program for design and analysis of synchrotrons and 
beamlines — user's guide, 19:16262 (R;US) 

Verification and validation of the SAPHIRE Version 4.0 PRA 
software package, 19:15489 (R;US) 

S WAVES 
Body-wave radiation patterns and AVO in transversely isotropic 
media, 19:16899 (R;US) 

S-1000 RESONANCES 

See MESONS 
S-993 RESONANCES 

See F0-975 MESONS 
SAAS 

See BUNDESAMT FUER STRAHLENSCHUTZ 
SAFE LOW POWER CRITICAL EXPERIMENT 

See SLOWPOKE TYPE REACTORS 
SAFETY 

See also REACTOR SAFETY 

Conceptual design of an integrated information system for 
safety related analysis of nuclear power plants (IRIS Phase 
1), 19:17723 (R;CH) 

SAFETY (NUCLEAR) 
See RADIATION PROTECTION 
SAFETY (REACTOR) 
See REACTOR SAFETY 
SAFETY ANALYSIS 
International assessment of PCA codes, 19:15533 (R;US) 
SAFETY STANDARDS 

See also DOSE LIMITS 

A study of the costs and benefits of a Formal Safety Program, 
19:15556 (R;US) 

Configuration management: Phase II implementation guidance, 
19:16896 (R;US) 

Health and Safety Work Plan for Sampling Colloids in Waste 
Area Grouping 5 at Oak Ridge National Laboratory, Oak 
Ridge, Tennessee, 19:14877 (R;US) 

SAFETY VALVES 

See RELIEF VALVES 
SALINE ZONE 

See OIL SHALES 
SALMON 

Annual coded wire tag program (Washington) missing produc- 
tion groups: Annual report, 1993, 19:16706 (R;US) 

Idaho habitat and natural production monitoring: Part 1: Annual 
report 1993, 19:14985 (R;US) 

Identification of the spawning, rearing and migratory require- 
ments of fall chinook salmon in the Columbia River Basin: 
Annual report 1992, 19:14986 (R;US) 

Upstream passage, spawning, and stock identification of fall chi- 
nook salmon in the Snake River, 1992: Annual report FY 
92-93, 19:14987 (R;US) 

SALT CAVERNS 

Experience gained with source terms for high-level active repro- 
cessing wastes applied to long-term safety analyses of 
radwaste repositories, 19:14670 (R;DE;in German) 

Measurements of mechanical properties of crushed salt and con- 
siderations on the semihydrostatic disposal technique for waste 
packages in deep boreholes, 19:14687 (R;DE;In German) 

SALT DEPOSITS 

A triaxial measuring apparatus for the investigation of the consol- 
idation behaviour of crushed salt, 19:14689 (R:DE;In German) 

A user’s manual for the computer code HORSMIC, 19:14495 
(R;US) 

Computer simulation of radiation damage in NaCl by using a ki- 
netic rate reaction model, 19:17392 (R;NL) 

Probability distributions for parameters of the Munson-Dawson 
salt creep model, 19:14725 (R;US) 

Radiation damage in a rock salt nuclear waste repository, 
19:15850 (R;NL) 

Thermomechanical damage recovery parameters for rocksalt 
from the Waste Isolation Pilot Plant, 19:14724 (R;US) 

SALT TRANSPORT PROCESS 
See PYROCHEMICAL REPROCESSING 


SAVANNAH RIVER PLANT 
Environmental Policy 


SALTS 

See also MOLTEN SALTS 

Corrosion and salt deposition issues in a supercritical water oxi- 
dation reactor, 19:15661 (R;US) 

SAMARIUM 147 TARGET 

Measurement of the stellar (n,-y) cross section of the shortlived 

radioactive isotope '47Pm, 19:17305 (R;DE;In German) 
SAMPLE CHANGERS 

Use of a robotic sample changer in certification of several bio- 

logical reference materials by INAA, 19:15948 (RA;CZ) 
SAND 

The influence of moisture content of sand on leach rates from 
cement and bitumen radioactive waste forms in a shallow 
ground repository, 19:16609 (R;CA) 

SANDIA LABORATORIES 

Environmental Protection Implementation Plan, 19:14831 (R;US) 

Mixed Waste Landfill Integrated Demonstration: Technology 
summary, 19:14635 (R;US) 

Overview of Sandia National Laboratories and Antenna Devel- 
opment Department, 19:15570 (R;US) 

Report on the inspection of the management of excess personal 
property at Sandia National Laboratory, Albuquerque, New 
Mexico, 19:17605 (R;US) 

Testing technology: A Sandia Technology Bulletin, 19:15569 
(R;US) 

SANDSTONES 

NMR characterization of shocked quartz, 19:16905 (R;US) 

Slant Hole Completion Test Cozzette and Paludai production 
testing, 19:14502 (R;US) 

SANITARY LANDFILLS 

Mixed Waste Landfill Integrated Demonstration: Technology 
summary, 19:14635 (R;US) 

Savannah River Site Waste Management Program Plan, FY 
1993: Revision 1, 19:14804 (R;US) 

Simultaneous cyclic and prompt neutron activation in large land- 
fill and sewage sample analysis, 19:15899 (RA;CZ) 

SAPPHIRE 

Chirped-Pulse Amplification with flashlamp-pumped Ti:Sapphire 

amplifiers, 19:16226 (R;US) 
SARCOMAS 
Determination of radiobiological parameters for the safe clinical 
application of BNCT, 19:16745 (R;US) 
SARSON 
See BRASSICA 
SASKATCHEWAN 
Design considerations at the Cigar Lake project, 19:14534 (IA;CA) 
SATELLITES 

See also KOSMOS SATELLITES 

Spacecraft Fabrication and Test MODIL: Semiannual report, 
March 1992—October 1992, 19:16488 (R;US) 

The ALEXIS mission recovery, 19:15002 (R;US) 

Thermal conirol system for SSF sensor/electronics, 19:16123 
(R;US) 

SAVANNAH RIVER 

The effects of PAT on the Savannah River ecosystem, particu- 

larly fisheries, 19:15308 (R;US) 
SAVANNAH RIVER PLANT 
Aquatic Ecosystems 

Insect community structure and function in Upper Three Runs, 

Savannah River Site, South Carolina, 19:14836 (R;US) 
Contract Management 

Inspection of the administration of integrated contractors pro- 

curements from affiliated companies, 19:17603 (R;US) 
Corrosion 

Minutes of SRP Corrosion Committee meeting April 1, 1965, 

19:15366 (R;US) 
Environmental Policy 

Environmental Implementation 
19:15557 (R;US) 

Environmental implementation plan: Chapter 14, Environmental 
compliance tracking and data management: Revision, 
19:15559 (R;US) 


Plan -  EIP _ introduction, 
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SAVANNAH RIVER PLANT 
Environmental Policy 


Environmental implementation plan: Chapter 16, Environmental 
appraisal and surveillance program: Draft revision, 19:15560 
(R;US) 

Fire Prevention 

Experimental results of water film formation on various fuel 

forms from a fire suppression system, 19:14892 (R;US) 
Ground Water 

VOCs in Non-Arid Soils Integrated Demonstration: Technology 

summary, 19:14862 (R;US) 
Heavy Water Plants 

D-Area Moderator Processing Facility (MPF) startup plan, 

19:14593 (R;US) 
Hydrology 

Hydrologic analysis of Steel Creek and L Lake and the effects of 

flow reduction on Steel Creek habitat, 19:16700 (R;US) 
Incinerators 

Consolidated Incineration Facility metals partitioning test: Final 

report, 19:14806 (R;US) 
Materials 

Procurement of 304 stainless steel, 19:15782 (R;US) 

Procurement of 304L stainless steel, 19:15781 (R;US) 

Savannah River Plant: Procurement of 304 stainless steel, 
19:15783 (R;US) 

Materials Testing 

Nitric acid evaluation of stainless steel: SRP, 19:15784 (R;US) 
Nuclear Materials Management 

Nuclear materials management storage study, 19:14905 (R;US) 
Operation 

Savannah River Technology Center: Monthly report, 19:14560 
(R;US) 

Progress Report 

Savannah River Technology Center monthly report, November 

1993, 19:15371 (R;US) 
Radiation Accidents 

Radiological consequences/risk of E-Area Vaults accidents, 

19:14896 (R;US) 
Radioactive Waste Facilities 

Consolidated Incineration Facility metals partitioning test: Final 
report, 19:14806 (R;US) 

Savannah River Plant burial ground practices, 19:14656 (R;US) 

Radioactive Waste Management 

Criticality safety evaluation for K Area Disassembly Basin 
cleanup, 19:16140 (R;US) 

Savannah River Site Waste Management Program Plan, FY 
1993: Revision 1, 19:14804 (R;US) 

Research Programs 

Applications of high transition temperature superconductors at 
the Savannah River Site: Annual progress report, 19:17404 
(R;US) 

Soils 

VOCs in Non-Arid Soils Integrated Demonstration: Technology 

summary, 19:14862 (R;US) 
Special Production Reactors 

Cooling of control rods in the Savannah River reactors: 

Progress report No. 1, 19:15399 (R;US) 
Waste Management 

Environmental implementation plan: Chapter 5, Chemical 
management, pollution prevention and other compliance pro- 
grams: Draft revision, 19:15558 (R;US) 

Waste Transportation 
Onsite transfers of radioactive material at Westinghouse Savan- 
nah River Company, 19:14594 (R;US) 

SAVANNAH RIVER PLANT K REACTOR 
See K REACTOR 

SAVANNAH RIVER PLANT L REACTOR 
See L REACTOR 

SAVANNAH RIVER PLANT P REACTOR 
See P REACTOR 

SAWTOOTH OSCILLATIONS 

Sawtooth stabilization by electron cyclotron heating near q = 1 
surface in WT-3 tokamak, 19:17451 (IA;XA) 

Stabilization and onset of sawteeth in TFTR, 19:17539 (R;US) 
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SCALAR MESONS 
See also A0-980 MESONS 
FO-975 MESONS 

Scalar and vector meson production in (K~ ,K*) reactions on nu- 
clei, 19:17245 (R;US) 

Test of scalar meson structure in ¢ radiative decays, 19:17065 
(R;JP) 

SCANDIUM 

A general theory of the magnetic hyperfine interaction in param- 

agnetic metals, 19:15741 (R;DE;in German) 
SCHISTS 
Rb-Sr geochronology of fitting rocks from auriferous deposit 
Mina Ill, Crixas, Goias, 19:15890 (|;BR;In Portuguese) 

SCHMALFELDT-WINTERSHALL PROCESS 

See COAL GASIFICATION 
SCHOOL FACILITIES 

See EDUCATIONAL FACILITIES 
SCHOOL PLANT 

See EDUCATIONAL FACILITIES 
SCHOOLS 

See EDUCATIONAL FACILITIES 
SCHROEDINGER EQUATION 

Solving the two-dimensional Schroedinger equation in self- 
consistent basis, 19:16917 (R;RU;In Russian) 

SCIENTIFIC PERSONNEL 
Third annual US Department of Energy review of laboratory pro- 
grams for women, 19:15529 (R;US) 
SCINTILLATION CHAMBERS 
See SCINTILLATION COUNTERS 
SCINTILLATION COUNTERS 

See also SOLID SCINTILLATION DETECTORS 

The response of a large Csi(Tl) detector to light particles and 
heavy ions in the intermediate energy range, 19:16389 (R;FR) 

SCINTILLATION DETECTORS 
See SCINTILLATION COUNTERS 
SCRAP 

See also SCRAP METALS 

Practical experience accumulated in clearance measurements 
with the H 13630 clearance measurement system, 19:16419 
(R;DE;In German) 

SCRAP METALS 

Evaluation of the electrorefining technique for the processing of 
radioactive scrap metals, 19:14782 (R;US) 

Vortex nozzle for segmenting and transporting metal chips from 
turning operations, 19:15657 (PA;US) 

WINCO Metal Recycle annual report, FY 1993, 19:14785 (R;US) 

SCRUBBERS 

See also DRY SCRUBBERS 

Coolside waste management research: Annual technical 
progress report, October 1992—September 1993, 19:15075 
(R;US) 

Passamaquoddy Innovative Clean Coal Technology Program: 
Public design report, 19:15077 (R;US) 

SEABOARD PROCESS 
See DESULFURIZATION 
SEALED SOURCES 

Radiation safety of sealed sources and equipment containing 
them, 19:14930 (R;Fl) 

Sealed source and device design safety testing: Technical re- 
port on the findings of Task 1, October 1991—April 1993: 
Volume 1, 19:14932 (R;US) 

SEALING MATERIALS 

REGAL model of gas and liquid migration from grout containing 

radioactive waste, 19:14772 (R;US) 
SEALS 

Influence of a gallery on the stresses in the surrounding rock 
salt (DEBORA), 19:14661 (R;NL) 

Influence of the stack length on the stresses and temperatures 
at the location of a borehole seal, 19:14660 (R;NL) 

Wear-resisting oxide films for 900°C: Final report, 19:15644 
(R;US) 

SEAS 
See also BALTIC SEA 








Ocean variability and its influence on the detectability of green- 
house warming signals, 19:16590 (R;US) 
SEAWATER 

The quality of control of oceanic carbon dioxide measurements: 
Preparation and distribution of reference materials: Progress 
report, January 1, 1993—December 31, 1993, 19:16685 (R;US) 

SECONDARY BATTERIES 
See ELECTRIC BATTERIES 
SECONDARY COOLANT CIRCUITS 

Evaluation of secondary coolant control design alternatives and 
their effects on heat removal performance, 19:15365 (R;US) 

Gentilly-2 secondary-side break study, 19:15188 (IA;CA;In 
French) 

SECONDARY EMISSION 

See also PHOTOEMISSION 

Secondary ion emission from ultra-thin oxide layers bombarded 
by energetic (MeV) heavy ions: depth of origin and layer ho- 
mogeneity, 19:17397 (R;FR) 

SECONDARY RECOVERY 
See ENHANCED RECOVERY 
SECURITY PERSONNEL 

Preliminary evaluation of non-hazardous explosives for security 

training and testing (NESTT), 19:16480 (R;US) 
SEDIMENTARY BASINS 

See also APPALACHIAN BASIN 

Analysis of deep seismic reflection and other data from the 
Southern Washington Cascades: Task No. 2, Quarterly re- 
port, July 1, 1993—September 30, 1993, 19:14445 (R;US) 

SEDIMENTS 

Addendum to the Phase 2 Sampling and Analysis Plan for the 
Clinch River Remedial Investigation, 19:16689 (R;US) 

Aliphatic hydrocarbons in sediment cores from the southern 
basin of Lake Michigan, 19:16678 (R;US) 

Carbon cycling on the continental margin evidence from sedi- 
ment 14-C and nutrient elements: Progress report, October 
1992—October 1993, 19:16686 (R;US) 

Critical review: Radionuclide transport, sediment transport, and 
water quality mathematical modeling; and radionuclide ad- 
sorption/desorption mechanisms, 19:16698 (R;US) 

Hanford Environmental Information System (HEIS): Volume 6, 
Soil subject area, 19:16632 (R;US) 

SEEDS 

Toxic*y test of the F-Area seep soils by laboratory lettuce seed 

germination and seedling growth, 19:16873 (R;US) 
SEIBERSDORF RESEARCH CENTRE 

Annual report 1992 - Austrian Research Centre Seibersdorf, 

19:17612 (R;AT;in German) 
SEISMIC DETECTION 

Seismic event interpretation using fuzzy logic and neural net- 

works, 19:15698 (R;US) 
SEISMIC EFFECTS 

A performance goal-based seismic design philosophy for waste 
repository facilities, 19:14746 (R;US) 

Fourth DOE Natural Phenomena Hazards Mitigation Confer- 
ence: Proceedings: Volume 2, 19:14847 (R;US) 

Fourth DOE Natural Phenomena Hazards Mitigation Confer- 
ence: Proceedings: Volume 1, 19:14846 (R;US) 

Fourth DOE Natural Phenomena Hazards Mitigation Confer- 
ence: Proceedings: Volume 2, 19:14847 (R;US) 

Fourth DOE Natural Phenomena Hazards Mitigation Confer- 
ence: Proceedings: Volume 1, 19:14846 (R;US) 

Modified floor response spectra for the Brookhaven National 
Laboratory High Flux Beam Reactor (HFBR), 19:15389 (R;US) 

Response of sliding structures to seismic excitation: biblio- 
graphical study, 19:15117 (R;FR;In French) 

SEISMIC EVENTS 
See also EARTHQUAKES 


Resolution of iterative inverses in seismic tomography, 


19:16906 (R;US) 
SEISMIC SURVEYS 
Analysis of deep seismic reflection and other data from the 
Southern Washington Cascades: Task No. 2, Quarterly re- 
port, July 1, 1993-September 30, 1993, 19:14445 (R;US) 





SELENIUM 

Enhanced sensitivity for the determination of selenium by INAA, 
19:15900 (RA;CZ) 

Separation and purification of a selenoprotein in the cytosol 
fraction of bovine kidneys, 19:16011 (RA;CZ) 

Study of low selenium environment in China by INAA and 
Moessbauer spectrometry, 19:15913 (RA;CZ) 

Toxic heavy metals and other trace elements in foodstuffs from 
different countries: results from an IAEA co-ordinated re- 
search programme, 19:15988 (RA;CZ) 

SELENIUM COMPOUNDS 

Application of nuclear methods in the study of selenoproteins, 

19:15910 (RA;CZ) 
SELF-POWERED GAMMA DETECTORS 
Study of characteristics of column-type non-power detectors for 
measurement of gamma-ray dose, 19:16414 (R;XJ) 
SELOX PROCESS 
See COAL GASIFICATION 
SEMICLASSICAL APPROXIMATION 
Quasiclassical description of the nuclear particle scattering at 
large angles, 19:16915 (R;XJ) 
SEMICONDUCTOR DEVICES 
See also SEMICONDUCTOR DIODES 
SEMICONDUCTOR LASERS 
SEMICONDUCTOR SWITCHES 
Sandia’s photonic program and its changing national role, 
19:16213 (R;US) 
SEMICONDUCTOR DIODES 
See also LIGHT EMITTING DIODES 
PHOTODIODES 

Improved performance of high average power semiconductor 
arrays for applications in diode pumped solid state lasers, 
19:16225 (R;US) 

SEMICONDUCTOR LASERS 

Phase-locked arrays of vertical-cavity surface-emitting lasers, 

19:16207 (R;US) 
SEMICONDUCTOR MATERIALS 

Characterization of defects in Si and SiO2-Si using positrons, 

19:17376 (R;US) 
SEMICONDUCTOR SWITCHES 

The use of optically triggered, high gain GaAs switches for UWB 

pulse generation, 19:16221 (R;US) 
SEPARATION EQUIPMENT 

See also INERTIAL SEPARATORS 

Gas phase decontamination of gaseous diffusion process equip- 
ment, 19:14849 (R;US) 

Oil/gas collector/separator for underwater oil leaks, 19:14492 
(PA;US) 

Process considerations additional product concentration facili- 
ties in 202-S, 19:14547 (R;US) 

Vortex nozzle for segmenting and transporting metal chips from 
turning operations, 19:15657 (PA;US) 

SEPARATION PROCESSES 
See also DISTILLATION 
EXTRACTION 
FLOTATION 
ISOTOPE SEPARATION 
REPROCESSING 
TRUEX PROCESS 
Savannah River Technology Center monthly report, January 
1994, 19:14808 (R;US) 
SERPUKHOV TEVATRON 
Induced radioactivity of soil and ground waters in the region of 
UNK emergency beam dump channel, 19:16359 (IA;RU;In 
Russian) 
Protection of the Serpukhov tevatron ring elements from irradia- 
tion on proton losses, 19:16358 (IA;RU;In Russian) 
SERUM (BLOOD) 
See BLOOD SERUM 
SHALES 
See also OIL SHALES 
Aspects of shale behavior in the petroleum industry, 19:14521 
(R;NO) 
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SHEATHS (FUEL) 


SHEATHS (FUEL) 

See FUEL CANS 
SHEETS 

Development of slurry letdown valves, 19:14353 (IA;JP) 
SHELL MODELS 

See also INTERACTING BOSON MODEL 

Muon capture by '°:'' B nuclei: sensibility to the nuclear model 
choice, 19:17190 (R;XJ) 

SHELLS (CONTAINMENT) 

See CONTAINMENT SHELLS 
SHF RADIATION 

See RADIOWAVE RADIATION 
SHIELDING 

Some regularities of forming time structure of radiatiton in inho- 
mogeneous shield, 19:17337 (IA;RU;In Russian) 

SHIELDING MATERIALS 

Report on development work with high-density concrete per- 
formed in 1952 at Hanford Atomic Products Operation, 
19:15340 (R;US) 

SHIELDS 

See also BIOLOGICAL SHIELDS 

Fluctuations of energy absorption in materials out of shield and 
yield of radiation threshold effects, 19:17338 (IA;RU;in Rus- 
sian) 

SHIP PROPULSION REACTORS 

See also MUTSU REACTOR 

Addition of a gravity separation model to COBRA-IV for use in 
AMPS thermalhydraulics analysis, 19:15214 (IA;CA) 

Full-scale thermalhydraulic tests of the AMPS reactor system, 
19:15213 (IA;CA) 

SHIP REACTOR MUTSU 
See MUTSU REACTOR 
SHIPMENT 
See TRANSPORT 
SHIPPINGPORT PRESSURIZED WATER REACTOR 
See SHIPPINGPORT REACTOR 
SHIPPINGPORT REACTOR 
Studies of aged cast stainless steel from the Shippingport reac- 
tor, 19:15710 (R;US) 
SHOCK (IMPACT) 
See IMPACT SHOCK 
SHOCK ABSORBERS 

Hydrodynamic forces in a self blocking jack, 19:15123 (R;FR;In 

French) 
SHOCK WAVES 

See also DETONATION WAVES 

Induced shock propagation on the Non-Proliferation Experi- 
ment, 19:15697 (R;US) 

Shock transmissibility analysis and testing of an armored vehi- 
cle hull representation at high frequencies, 19:16470 (R;US) 

X-ray radiographic imaging of hydrodynamic phenomena in 
radiation driven materials — shock propagation, material com- 
pression and shear flow: Revision 1, 19:17597 (R;US) 

SHOWER COUNTERS 

A measurement of the e/z ratio difference between short (250 
ns) and long (2.2 ys) integration times with the DO uranium- 
liquid argon central calorimeter, 19:17050 (R;US) 

A study of the ability of the DO detector to measure the single jet 
inclusive cross section, 19:17049 (R;US) 

An electromagnetic calorimeter for the solenoidal tracker at the 
Relativistic Heavy lon Collider, 19:16372 (R;US) 

Assessment of characteristics of threshhold and neural network 
triggers for b-quarks events selection using simulation data for 
the forward calorimeter of multiparticle spectrometer installa- 
tion on UNK 3 TeV proton beam, 19:17659 (R;RU;In Russian) 

DO central tracking chamber performance studies, 19:16385 
(R;US) 

Electrons in the DO central calorimeter: A study of the systematic 
biases in the measurement of the W mass, 19:17048 (R;US) 

lonization EM calorimetry with accordion electrodes and liquid 
krypton or argon, 19:16373 (R;US) 

Particle identification in a segmented calorimeter: Numass test 
data, September 1991, 19:16434 (R;SE) 
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Response of the DO calorimeter to cosmic ray muons, 19:16386 
(R;US) 
The effects of detector descoping and neutral boson mixing on 
new gauge boson physics at the SSC, 19:17028 (R;US) 
Using neural networks as an event trigger in elementary particle 
physics experiments, 19:16380 (R;US) 
SHOWERS 
Inhalation exposure to VOCs from household use of contami- 
nated domestic water, 19:16875 (R;US) 
SHUTTERS 
Dill-D in-vessel port cover and shutter assembly for the phase 
contrast interferometer, 19:17566 (R;US) 
Insulating shutters with granular silica aerogel, 19:15619 (R;DK) 
Si SEMICONDUCTOR DETECTORS 
Design and R and D for the forward calorimeter and silicon 
tracker of the rcF detector, 19:16377 (R;DE) 
Experimental studies of radiation damage of silicon detectors: 
Internal report, 19:16376 (R;US) 
Relaxation of radiation damages in silicon planar detectors, 
19:16374 (R;US) 
Resistivity measurements on the neutron irradiated detector 
grade silicon materials, 19:16375 (R;US) 
SIALON 
See ALUMINIUM OXIDES 
SILICON NITRIDES 
SIGMA MODEL 
Effects of vector meson self interactions on meson properties, 
19:17124 (IA;DE) 
Gauss decomposition, Wakimoto realisation and gauged 
WZNW modeis, 19:16966 (R;DE) 
Memory effects in relativistic heavy-ion collisions, 19:17291 
(IA;DE) 
The quantum solitons of the nonlinear o-model with broken chi- 
ral symmetry, 19:16981 (R;UA) 
SIGMA-410 RESONANCES 
See SIGMA MODEL 
SIGMA-MINUS ATOMS 
See HADRONIC ATOMS 
SIGNAL CONDITIONERS 
OPTO-22 DRIVER: OPTO-22 Driver for LabView, 19:17634 
(CM;US) 
SILANES 
Temperature dependence of the two-photon absorption spec- 
trum of poly(di-n-hexylsilane), 19:16064 (R;US) 
SILICA 
Differences in pulmonary responses of rats, other animals, and 
humans to chronic inhalation of silica and other particles, 
19:16876 (R;US) 
Experimental observations of thermal spikes in microwave pro- 
cessing of ceramic oxide fibers, 19:15815 (R;US) 
SILICA GEL 
Insulating shutters with granular silica aerogel, 19:15619 (R;DK) 
SILICATES 
See also ALUMINIUM SILICATES 
LITHIUM SILICATES 
A statistical mechanical theory for molten silicate solutions, 
19:16030 (R;US) 
SILICEOUS ROCK 
See SANDSTONES 
SILICON 
Characterization of interface structure in multilayers using spec- 
ular x-ray reflectance, 19:15712 (R;US) 
Diamond-hexagonal silicon phase and (113) defects, 19:15843 
(R;FR) 
Experimental studies of radiation damage of silicon detectors: 
Internal report, 19:16376 (R;US) 
Large scale atomistic first principles study of adsorption and sur- 
face diffusion, 19:15844 (R;US) 
Laser drilling of vertical vias in silicon, 19:16202 (R;US) 
Point defect production, geometry and stability in silicon: A 
molecular dynamics simulation study, 19:15871 (R;US) 
Resistance to aqueous corrosion of steels protected by a Cr-Si 
diffusion coating, 19:15765 (RA;US) 





SILICON 28 
O-O-Transitions in nonspherical deformed nuclei under inelastic 
electron scattering, 19:17188 (R;UA;In Ukrainian) 
SILICON 28 REACTIONS 
Peripheral relativistic heavy ion collosions: Coulomb and nu- 
clear effects, 19:17278 (IA;DE) 
SILICON 32 
Application of Sephadex to 
19:16088 (R;US) 
SILICON CARBIDES 
Development of nondestructive evaluation methods and predic- 
tion of effects of flaws on the fracture behavior of structural 
ceramics, 19:15832 (RA;US) 
Effect of elevated temperature and cyclic loading on properties 
and damage modes in ceramic composites, 19:15836 (R;US) 
Engineering-scale development of the vapor-liquid-solid (VLS) 
process for the production of silicon carbide fibrils, 19:15825 
(RA;US) 
Fabrication of fiber-reinforced composites by chemical vapor in- 
filtration, 19:15819 (RA;US) 
Fabrication, phase transformation studies, and characterization 
of SiC-AIN-AlzOC ceramics: Final report, 19:15808 (R;US) 
improved fiber coatings for controlling interfacial forces in SiC 
matrix composites. Part 3: Boron nitride, 19:15821 (RA;US) 
Investigation of properties and performance of ceramic compos- 
ite components, 19:15829 (RA;US) 
Joining of SiC ceramics and SiC/SiC composites, 19:15822 
(RA;US) 
SILICON HYDRIDES 
See SILANES 
SILICON NITRIDES 
Cryogenic compaction of nanosize silicon nitride powders, 
19:15830 (RA;US) 
Development of silicon nitride composites with continuous rein- 
forcement, 19:15827 (RA;US) 
Development of slurry letdown valves, 19:14353 (IA;JP) 
Tensile strength of dried gelcast green bodies, 19:15807 (R;US) 
SILICON OXIDES 
See also SILICA 
Comparison of secondary ion emission induced in silicon oxide 
by MeV and KeV ion bombardment, 19:17396 (R;FR) 
Enhanced thermal capacity aerogels summary report for FY 
1993, 19:15865 (R;US) 
Mathematical model of thermal spikes in microwave heating of 
ceramic oxide fibers, 19:15816 (R;US) 
SILICON SEMICONDUCTOR DETECTORS 
See S| SEMICONDUCTOR DETECTORS 
SILICON SOLAR CELLS 
Large-area, triple-junction a-Si alloy production scale-up: Semi- 
annual subcontract report, 17 March 1993-18 September 
1993, 19:14997 (R;US) 
Thin EFG octagons: Semiannual subcontract report, 1 April 
1993-30 September 1993, 19:14998 (R;US) 
SILICONES 
Replacement of silicone polymer A with silicone polymer B and 
the subsequent characterization of the new cellular silicone 
materials, 19:15852 (R;US) 
SILVER 
Evaluation of Oxygen Interactions with Materials II — mission 
and induced environments, 19:15855 (R;US) 
[A quest for a new superconducting state], 19:15847 (R;US) 
SILVER 107 TARGET 
Analysis of two-particle-correlations in heavy-ion reactions at 
200 A.GeV at the CERN-SPS, 19:17279 (IA;DE) 
SILVER ALLOYS 
Phase relationships and stability of the u- and ¢-phases in the 
Ag-Al-X (X=Zn, Ga, Ge) systems, 19:15787 (R;US) 
SILVER-ZINC BATTERIES 
Survey of rechargeable battery technology, 19:15517 (R;US) 
SIMPLEX PROCESS 
See COAL GASIFICATION 
SIMULATORS 
Heater element design for electrically powered heater assem- 
blies, 19:15278 (PA;US) 


radiochemical separations, 


SLOWPOKE-TORONTO REACTOR 


SINGLE PHOTON EMISSION COMPUTED TOMOGRAPHY 

Perfusion SPECT of the myocardium with °°™Tc-MIBI and Bull's 
Eye analysis, 19:16757 (IA;CZ;in Czech) 

SIS SYNCHROTRON 

HADES - a high acceptance DiElectron spectrometer for SIS, 

19:16393 (IA;DE) 
SITE CHARACTERIZATION 

Data Management Plan and Functional System Design for the 
Information Management System of the Clinch River Remedial 
investigation and Waste Area Grouping 6, 19:14876 (R;US) 

Expedited site characterization for remedial investigations at 
federal facilities, 19:16615 (R;US) 

Health and Safety Work Plan for Sampling Colloids in Waste 
Area Grouping 5 at Oak Ridge National Laboratory, Oak 
Ridge, Tennessee, 19:14877 (R;US) 

Phase | remedial investigation report for the 300-FF-5 operable 
unit, Volume 1, 19:14648 (R;US) 

Remedial action plan and site design for stabilization of the in- 
active uranium mill tailings sites at Slick Rock, Colorado: 
Appendix A to Attachment 3, tables: Preliminary final, 
19:14627 (R;US) 

Remedial action plan and site design for stabilization of the in- 
active uranium mill tailings sites at Slick Rock, Colorado: 
Appendix B to Attachment 3, lithologic logs: Preliminary final, 
19:14852 (R;US) 

Remedial action plan and site design for stabilization of the in- 
active uranium mill tailings sites at Slick Rock, Colorado: 
Appendix C to Attachment 3, calculations: Preliminary final, 
19:14853 (R;US) 

Remedial action plan and site design for stabilization of the in- 
active uranium mill tailings sites at Slick Rock, Colorado: 
Appendix B to Attachment 3, lithologic logs: Preliminary final, 
19:14852 (R;US) 

SITE-94. Scenario development FEP audit list preparation: 
methodology and presentation, 19:17699 (R;SE) 

Site inspections (Sls) under CERCLA: CERCLA Information 
Brief, 19:15534 (R;US) 

Strategic plan for the utilization of remote sensing technologies 
in the Environmental Restoration Program, 19:16627 (R;US) 

Towards identifying data needs for a regional hydrogeologic 
contamination study using multiple realization simulations, 
19:14830 (R;US) 

SITE REHABILITATION 
See REMEDIAL ACTION 
SITE SELECTION 
Expedited site characterization for remedial investigations at 
federal facilities, 19:16615 (R;US) 
SITE SURVEYS 
See SITE CHARACTERIZATION 
SKELETON 

See also FEMUR 

Biomimetic lithography and deposition kinetics of iron oxyhy- 
droxide thin films, 19:16768 (R;US) 

SLAGS 

LWA demonstration applications using Illinois coal gasification 
slag: Phase 2: Technical report, September 1-November 30, 
1993, 19:15650 (R;US) 

SLC 
See STANFORD LINEAR COLLIDER 
SLIGHTLY ENRICHED URANIUM 
Computer-optimized -+-NDA geometries for uranium enrichment 
verification of gaseous UF,, 19:14541 (R;NL) 
SLIME FUNGI 
See MYXOMYCETES 
SLOWPOKE REACTOR (TORONTO) 
See SLOWPOKE-TORONTO REACTOR 
SLOWPOKE TYPE REACTORS 

See also SLOWPOKE-TORONTO REACTOR 

Enhanced boiling heat transfer for the SLOWPOKE decay heat 
rejection system, 19:15353 (IA;CA) 

SLOWPOKE-TORONTO REACTOR 

A preliminary analysis of fission product releases in the HEU- 

fuelled SLOWPOKE-2 reactor, 19:15354 (IA;CA) 
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SLUDGES 


SLUDGES 

Coolside waste management research: Annual technical 
progress report, October 1992—September 1993, 19:15075 
(R;US) 

Criticality safety evaluation for K Area Disassembly Basin 
cleanup, 19:16140 (R;US) 

Technical review of RRD-RED-930373 criticality safety evalua- 
tion for L Area Disassembly Basin Cleanup, 19:16134 (R;US) 

SLUGS (FUEL) 
See FUEL RODS 
SLURRIES 

See also FUEL SLURRIES 

An experimental investigation of the thermal/fluid properties of 
the NAC product slurry, 19:14623 (R;US) 

Fiux and concentration processes of radioactive elements in the 
forest industry; dosimetry, biofueled heating plants, the alka- 
line and the acidic pulp mill processes, 19:15306 (R;SE) 

SLURRIES (FUEL) 
See FUEL SLURRIES 
SMALL BUSINESSES 

Natural gas recovery, storage, and utilization SBIR program, 
19:14505 (R;US) 

Small business report to Congress for fiscal year 1992, 
19:15561 (R;US) 

SMALL INTESTINE 
Analyses of elemental absorption and excretion on mice bearing 
ascites tumor, 19:15979 (RA;CZ) 
SMALL TIGHT ASPECT RATIO TOKAMAK 
See START TOKAMAK 
SNPA-DEA PROCESS 
See DESULFURIZATION 
SODIUM 

A general theory of the magnetic hyperfine interaction in param- 
agnetic metals, 19:15741 (R;DE;ln German) 

Calibration of a miniature permanent magnet flowmeter probe 
for velocity and temperature measurement in sodium, 
19:16457 (R;DE;In German) 

Electron: Cluster interactions, 19:17400 (R;US) 

The determination of hydrogen in sodium by vacuum extraction, 
19:15881 (R;CN;In Chinese) 

SODIUM 23 REACTIONS 

Tidal symmetry in scattering of polarized *°Na from 2°8Pb, 

19:17311 (RA;PL) 
SODIUM 31 

Beta decay of °'-°*Na and *'Mg: Study of the N = 20 shell clo- 

sure, 19:17186 (R;FR) 
SODIUM 32 

Beta decay of °'-5*Na and °'Mg: Study of the N = 20 shell clo- 

sure, 19:17186 (R;FR) 
SODIUM CHLORIDES 

Computer simulation of radiation damage in NaCl by using a ki- 
netic rate reaction model, 19:17392 (R;NL) 

Radiation damage in a rock salt nuclear waste repository, 
19:15850 (R;NL) 

Short wavelength chemical laser demonstration based on N(*D) 
chemistry: Final technical report, 19:16195 (R;US) 

SODIUM HYDROXIDES 

Aqueous corrosion and corrosion-sensitive embrittlement of 
Fe3Al-based and lean-aluminum iron aluminides, 19:15763 
(RA;US) 

SODIUM MINERALS 

See MINERALS 

SODIUM NITRATES 
Corrosion of stainless and carbon steels in molten mixtures of 
industrial nitrates, 19:15779 (R;US) 
SOFC 
See SOLID ELECTROLYTE FUEL CELLS 
SOILING 
See SURFACE CONTAMINATION 
SOILS 
Chemical Analysis 

Field-usable portable analyzer for chlorinated organic com- 

pounds, 19:15883 (R;US) 
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Contamination 

Analysis of ICPP tank farm infiltration, 19:14791 (R;US) 

Depth distribution of radioactive cesium in soils and activities in 
grass- and hay samples (Austria.), 19:16653 (RA;AT;In Ger- 
man) 

Field-usable portable analyzer for chlorinated organic com- 
pounds, 19:15883 (R;US) 

LLNL participation in the fourth international interlaboratory 
comparison test (Round Robin 4), 19:16663 (R;US) 

Plutonium concentrations in airborne soil at Rocky Flats and 
Hanford, 19:16618 (R;US) 

Probability mapping of contaminants, 19:16656 (R;US) 

Radionuclide distribution in soils, 19:16652 (RA;AT;in German) 

Remedial investigation report on the abandoned nitric acid 
pipeline at the Oak Ridge Y-12 Plant, Oak Ridge, Tennessee, 
19:14865 (R;US) 

Road Transportable Analytical Laboratory system: Phase 1, 
19:16497 (R;US) 

Uncertainty versus variability in Monte Carlo simulations of hu- 
man exposure through food pathways, 19:16866 (R;US) 

Uranium in soils integrated demonstration site characterization 
at Fernald, Ohio: Report of uranium concentrations in soil de- 
termined by in situ LA-ICP-AES, 19:14538 (R;US) 

Uranium-contaminated soils: Ultramicrotomy and electron beam 
analysis, 19:16612 (R;US) 

Work plan for the remedial investigation/feasibility study- 
environmental assessment for the quarry residuals operable 
unit at the Weldon Spring Site, 19:14866 (R;US) 

Decontamination 

Addendum to the corrective action plan for Underground Stor- 
age Tanks 1219-U, 1222-U, 2082-U, 2068-U at the Rust 
Garage Facility, Buildings 9720-15 and 9754-1: Oak Ridge Y- 
12 Plant, Oak Ridge, Tennessee, Facility ID #0-010117, 
19:14813 (R;US) 

Heavy Metals Contaminated Soil Project, Resource Recovery 
Project, and Dynamic Underground Stripping Project, 
19:14860 (R;US) 

THE CALIFORNIA 
19:14885 (R;US) 

Environmental impacts 

Natural radionuclides in environmental media: a review of natural 
levels of radioactivity and background radiation levels and an 
assessment of factors affecting these levels, 19:16536 (R;GB) 

Erosion 

Proceedings: Special session on the rehabilitation of US Army 
Training Lands, Second Annual Conference of the Society for 
Ecological Restoration, held in Chicago, Illinois, April 29—May 
3, 1990, 19:16616 (R;US) 

Geology 

Soils of Walker Branch Watershed, 19:16649 (R;US) 
Hydrology 

Soils of Walker Branch Watershed, 19:16649 (R;US) 
Information Systems 

Hanford Environmental Information System (HEIS): Volume 6, 
Soil subject area, 19:16632 (R;US) 

Moisture 

A long-term simulation of surface fluxes and soil moisture, 

19:16601 (R;US) 
Neutron Activation Analysis 

Determination by INAA of essential and toxic elements in soil (S- 
SP, S-VM and S-MS reference materials), 19:15971 (RA;CZ) 

The behaviour of chemical elements in plants and soils, 
19:15909 (RA;CZ) 

Radionuclide Migration 

A simulation of the transport and fate of radon-222 derived from 
thorium-230 low-level waste in the near-surface zone of the 
Radioactive Waste Management Site in Area 5 of the Nevada 
Test Site, 19:14643 (R;US) 

Groundwater impact assessment report for the 216-U-14 Ditch, 
19:14754 (R;US) 

Radiological performance assessment for the E-Area Vaults at 
the Savannah River Site, Part 1: Simulation of radionuclide 
migration in the near-field, 19:14799 (R;US) 


ENVIRONMENTAL ENTERPRISE, 





Results of the radiological verification survey of the partial reme- 
diation at 90 Avenue C, Lodi, New Jersey (LU079V), 19:14878 
(R;US) 

Seepage basin radionuclide transport in sediments and vegeta- 
tion: Revision 1, 19:14798 (R;US) 

The influence of the unsaturated zone on the upward transport 
of radionuclides in soils, 19:16644 (R;SE) 

Tritium migration studies at the Nevada Test Site, 19:14641 
(R;US) 

Remedial Action 

Base program on energy related research: Quarterly technical 
progress report, August—October 1993, 19:14472 (R;US) 

Base program on energy related research: Quarterly technical 
progress report, February—April 1993, 19:14289 (R;US) 

Heavy Metals Contaminated Soil Project, Resource Recovery 
Project, and Dynamic Underground Stripping Project, 
19:14860 (R;US) 

In Situ Remediation integrated Program: Technology summary, 
19:14861 (R;US) 

Management Plan: Demonstration testing and evaluation of in 
situ soil heating, 19:16629 (R;US) 

VOCs in Arid soils: Technology summary, 19:14863 (R;US) 

VOCs in Non-Arid Soils Integrated Demonstration: Technology 
summary, 19:14862 (R;US) 

Sampling 

Request for closure, underground storage tank 2130-U: Oak 
Ridge Y-12 Plant, Oak Ridge, Tennessee, Facility ID #0- 
010117, 19:16676 (R;US) 

Technical and economic evaluation of selected technologies of 
the Landfill Characterization System, 19:14732 (R;US) 

Surface Contamination 

Gamma radiation fields from activity deposited on road and soil 

surfaces, 19:16654 (R;DK;In Danish) 
Washing 
Toxicity test of the F-Area seep soils by laboratory lettuce seed 
germination and seedling growth, 19:16873 (R;US) 
SOLAR CELLS 
See also CADMIUM TELLURIDE SOLAR CELLS 
COPPER SELENIDE SOLAR CELLS 
SILICON SOLAR CELLS 

Classification of TRMC signals with the aid of neuronal net- 
works, 19:14995 (R;DE;ln German) 

NREL preprints for the 23rd IEEE Photovoltaic Specialists Con- 
ference, 19:14996 (R;US) 

SOLAR COLLECTORS 

Domestic hot water and space heating: Solar systems. Coilec- 

tor efficiency test, 19:15007 (R;DK) 
SOLAR CONCENTRATORS 

CIRCE2/DEKGEN2: A software package for facilitated optical 
analysis of 3-D distributed solar energy concentrators: Theory 
and user manual, 19:15008 (R;US) 

Status of photovoltaic concentrator modules and systems, 
19:15011 (R;US) 

SOLAR CORONA 
Working group 1: Coronal streamers, 19:16943 (R;US) 
SOLAR ENERGY 

Conceptional fundamentals: 1. 
(R;DE;in German) 

Development of technology for solar energy utilization, 
19:15565 (RA;JP) 

Establishment of a solar utilisation plan: 2. technical report, 
19:14993 (R;DE;in German) 

SOLAR FLUX 

An evaluation of RAMS radiation schemes by field measure- 

ments, 19:16575 (R;US) 
SOLAR FURNACES 

CATARACT: Computer code for improving power calculations at 

NREL’s high-flux solar furnace, 19:15005 (R;US) 
SOLAR HEATING SYSTEMS 

Domestic hot water and space heating: Solar systems. System 

performance test, 19:15004 (R;DK) 
SOLAR NEUTRINOS 

Astrophysical S-factors of reactions relevant for the solar neu- 

trino problem, 19:17314 (RA;PL) 


technical report, 19:15606 


SOLID WASTES 


Solar neutrino oscillations, 19:17122 (R;US) 

The GaClg-detector of the GALLEX-experiment for the mea- 
surement of solar neutrinos - physicochemical data and 
properties of GaCis-solution and structural materials, 
19:16057 (R;DE;In German) 

The status of the solar neutrino problem and the Russian- 
American gallium experiment (SAGE), 19:17105 (R;US) 

SOLAR RADIATION 

Radiation modelling and potential surface estimate for domestic 
buildings in Nordrhein-Westfalen: 3. technical report, 
19:14992 (R;DE;In German) 

SERIQC1: Solar Radiation Empirical Quality Assessment, 
19:17638 (CM;US) 

SOLAR THERMAL CONVERSION 

The Solar Thermal Design Assistance Center report of its activi- 
ties and accomplishments in Fiscal Year 1993, 19:15608 
(R;US) 

SOLDER FLUXES 

See METALLURGICAL FLUX 
SOLDERING FLUXES 

See METALLURGICAL FLUX 
SOLID ELECTROLYTE FUEL CELLS 

Advanced ceramic materials and electrochemical processes at 
interfaces, 19:15834 (RA;US) 

Electrochemical processes at interfaces and mixed conductor 
development, 19:15828 (RA;US) 

SOLID FUELS 
See also DISPERSION NUCLEAR FUELS 
MIXED OXIDE FUELS 

Preparation and applications of simulated high-burnup nuclear 
fuel, 19:15189 (IA;CA) 

The distribution of trace elements in gasification processes, 
19:16096 (R;SE;In Swedish) 

SOLID SCINTILLATION DETECTORS 

See also PLASTIC SCINTILLATION DETECTORS 

The response of Csl(T1) counter to light and intermediate frag- 
ments in the energy range 2-77 MeV/A, 19:16416 (R;RU;in 
Russian) 

The response of a large Csi(Tl) detector to light particles and 
heavy ions in the intermediate energy range, 19:16389 (R;FR) 

SOLID SOLUTIONS 
Correction of energy shift in measurements of solute segregation 
by Rutherford backscattering spectroscopy, 19:15877 (R;US) 
SOLID STATE LASERS 
See also NEODYMIUM LASERS 
RUBY LASERS 
SEMICONDUCTOR LASERS 

900-mW average power and tunability from a diode-pumped 
2.94-yum Er:YAG oscillator, 19:16224 (R;US) 

Improved performance of high average power semiconductor 
arrays for applications in diode pumped solid state lasers, 
19:16225 (R;US) 

Optical parametric generation and amplification of intense tun- 
able femtosecond pulses by a _ regeneratively-amplified 
Ti:Sapphire laser, 19:16185 (R;US) 

Single-shot intensity and phase measurements of detuning and 
saturation effects in an ultrashort XeCl amplifier, 19:16197 
(R;US) 

Ti:sapphire based ultrafast pump-probe laser source in the vio- 
let and ultraviolet, 19:16198 (R;US) 

SOLID WASTES 
See also MINERAL WASTES 
SCRAP 

Anaerobic digestion as a waste disposal option for American 
Samoa, 19:15672 (R;US) 

Base program on energy related research: Quarterly technical 
progress report, August—-October 1993, 19:14472 (R;US) 

Characterization of Secondary Solid Wastes in Trench Water in 
Waste Area Grouping 6 at Oak Ridge National Laboratory, 
Oak Ridge, Tennessee, 19:14704 (R;US) 

Energy implications of recycling packaging materials, 19:15664 
(R;US) 

Mandated recycling rates: Impacts on energy consumption and 
municipal waste volume, 19:15663 (R;US) 
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SOLID WASTES 


Process Waste Assessment for inorganic solid waste and empty 
containers <30 gallons, 19:15659 (R;US) 

Radioactive waste shipments to Hanford retrievable storage 
from Babcock and Wilcox, Leechburg, Pennsylvania, 
19:14758 (R;US) 

Solid waste sampling and distribution project: Final technical re- 
port, 19:14411 (R;US) 

Tests of stability on waste produced in pilot plant testing using 
ferrous-EDTA and magnesium-enhanced lime for combined 
SO2/NO, removal, 19:15066 (R;US) 

SOLUTES 

Modeling of hydrologic conditions and solute movement in 
processed oil shale waste embankments under simulated cli- 
matic conditions: Third quarterly report, April 1993—June 
1993, 19:14530 (R;US) 

Transport of sorbing solutes in randomly heterogeneous forma- 
tions: Spatial moments, macrodispersion, and parameter 
uncertainty, 19:16624 (R;US) 

SOLUTIONS 

See also SOLID SOLUTIONS 

Investigations of molecule dynamics of solutions by quasielastic 
slow neutron scattering, 19:17384 (R;UA;in Russian) 

Laboratory evaporation of Redox PR solution, 19:14551 (R;US) 

Sensitivity of calculations of °5*Cf-source-driven noise analysis 
measurements to cross-sections for aqueous fissile plutonium 
solutions, 19:16101 (R;US) 

SOLVENT EXTRACTION 

A Spreadsheet Algorithm for Stagewise Solvent Extraction, 
19:16031 (R;US) 

Extraction cycles design for La Hague plants, 19:14566 (R;FR) 

The selective extraction of oxidized minor actinides: a possible 
route for the Actinex program, 19:14567 (R;FR) 

SOLVENTS 

See also ORGANIC SOLVENTS 

Automated cleaning of electronic components, 19:15658 (R;US) 

Coal selection studies for Chinese coal liquefaction, 19:14354 
(IA;JP) 

Development of bituminous coal liquefaction technology.: Study 
using pilot plant, 19:14370 (IA;JP;in Japanese) 

Engineering, construction and operatin of a 150 t/d bituminous 
coal liquefaction pilot plant, 19:14345 (IA;JP) 

Liquefaction performance tests of Chinese coals, 19:14379 
(IA;JP;In Japanese) 

Studies on catalysts for coal liquefaction, 19:14406 (IA;JP) 

Studies on dissolving reaction mechanism on hydrogen donor 
solvent, 19:14367 (IA;JP;ln Japanese) 

Study on hydrogenation catalyst for recycled solvent, 19:14350 
(IA;JP) 

SORBENT INJECTION PROCESSES 

Enhancing the use of coals by gas reburning-sorbent injection: 
Quarterly report No. 25, October 1—-December 31, 1993, 
19:15076 (R;US) 

LIFAC Sorbent Injection Desulfurization Demonstration Project: 
Quarterly report No. 12, July-September 1993, 19:14412 
(R;US) 

LIFAC Sorbent Injection Desulfurization Demonstration Project: 
Quarterly report No. 11, April-June 1993, 19:15079 (R;US) 

SOUTHEAST REGION 

See USA 

SOUTHWEST REGION 
See USA 
SOVIET UNION 
See USSR 
SOXAL PROCESS 

Combined SO,/NO, control via SOXAL™ process: An electrodi- 
alytic regenerative wet scrubbing process: Final technical 
report, 19:14414 (R;US) 

SOYBEANS 

[Plant growth with limited water]: [Annual report, December 15, 

1992—December 14, 1993], 19:16724 (R;US) 
SPACE HEATING 


Vertical temperature gradients in rooms with convective air flow, 
19:15616 (R;DK;In Danish) 
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SPACE POWER REACTORS 

See also SPACE PROPULSION REACTORS 

Aerospace nuclear safety: An introduction and _ historical 
overview, 19:15502 (R;US) 

Definitive design status of the SP-100 Ground Engineering Sys- 
tem Test Site, 19:15217 (R;US) 

Experimental and theoretical studies of a high temperature 
cesium-barium tacitron, with application to low voltage-high 
current inversion: Final report, April 1, 1993—February 28, 
1994, 19:15211 (R;US) 

SPACE POWER UNIT REACTOR 
See SPACE POWER REACTORS 
SPACE PROPULSION REACTORS 

Summary of particle bed reactor designs for the Space Nuclear 
Thermal Propulsion Program: Particle bed reactor, 19:15153 
(R;US) 

Utilizing a Russian space nuclear reactor for a United States 
space mission: Systems integration issues, 19:15216 (R;US) 

SPACE REFLECTION 
See P INVARIANCE 
SPACE VEHICLE COMPONENTS 

Thermal control system for SSF sensor/electronics, 19:16123 

(R;US) 
SPACE VEHICLES 

See also REENTRY VEHICLES 

Model of space vehicles shielding from ionizing radiation, 
19:16406 (IA;RU;In Russian) 

SPALLATION 
A model for surface multifragmentation of hot and compressed 
spherical nuclei, 19:17289 (IA;DE) 

SPALLATION FRAGMENTS 

Shape effects in heavy-ion induced fission, 19:17310 (RA;PL) 
SPALLATION PRODUCTS 

See SPALLATION FRAGMENTS 
SPARTICLES 

Searches for SUSY particles at LEP, 19:17103 (R;FR) 

Searches for signals of supersymmetry, 19:16984 (R;FR) 
SPATIAL DISTRIBUTION 

Transport of sorbing solutes in randomly heterogeneous forma- 
tions: Spatial moments, macrodispersion, and parameter 
uncertainty, 19:16624 (R;US) 

SPECIAL PRODUCTION REACTORS 

See also K REACTOR 

L REACTOR 
P REACTOR 
Cooling of control rods in the Savannah River reactors: 
Progress report No. 1, 19:15399 (R;US) 

SPECIAL RELATIVITY THEORY 

See RELATIVITY THEORY 
SPECIES DIVERSITY 

The temporal variability of species densities, 19:16704 (RA;US) 
SPECIFIC GRAVITY 

See DENSITY 
SPECIFIC VOLUME 

See DENSITY 
SPECIFIC WEIGHT 

See DENSITY 
SPECTRA (NEUTRON) 

See NEUTRON SPECTRA 
SPECTRA UNFOLDING 

Code for precise analysis of elementary gamma-ray spectra., 

19:17674 (R;UA;In Russian) 
SPECTROMETERS 
See also EPR SPECTROMETERS 
FOURIER TRANSFORM SPECTROMETERS 
GAMMA SPECTROMETERS 
HEAVY ION SPECTROMETERS 
MAGNETIC SPECTROMETERS 
MASS SPECTROMETERS 

Double-crystal analyser system for the PRISMA spectrometer: 
test of a prototype, 19:16428 (R;GB) 

Theoretical and experimental investigations of elastic scattering 
spectroscopy as a potential diagnostic for tissue pathologies, 
19:16777 (R;US) 





SPENT FUEL CASKS 

A comparison of spent fuel shipping cask response to 10 CFR 
71. normal conditions and realistic hot day extremes, 
19:16128 (R;US) 

Followup audit of the cask development program, 19:14587 
(R;US) 

Simple geometry dose rate benchmarks for spent fuel cask 
analysis, 19:16102 (R;US) 

SPENT FUEL ELEMENTS 

Conceptual design report for the mechanical disassembly of 
Fort St. Vrain fuel elements, 19:14783 (R;US) 

Fuel element powers, *95U masses, and burnups from gamma- 
scanning data (preliminary analysis of irradiated ORR LEU 
fuel elements), 19:15319 (RA;US) 

Materials issues in interim storage and direct disposal of alu- 
minum clad spent nuclear fuel, 19:14805 (R;US) 

Study for establishing proof of the long-term safety of ultimate 
disposal of spent HTR fuel elements in an underground repos- 
itory embedded in rock strata, 19:15156 (R;DE;In German) 

Study of the retrievability of radioactive waste from a deep un- 
derground disposal facility: 1. Progress report. July 1992 - 
March 1993, 19:14663 (R;NL) 

SPENT FUEL STORAGE 

Container storage of CANDU fuel: Ontario Hydro’s dry storage 
demonstration program, 19:14681 (IA;CA) 

Fuel performance in water storage, 19:14592 (R;US) 

Spent Fuel Working Group Report: Volume 1, 19:14586 (R;US) 

SPENT FUELS 
Criticality 

Burnup verification using the FORK measurement system, 
19:16129 (R;US) 

Consolidated fuel reprocessing program: Criticality experiments 
with fast test reactor fuel pins in an organic moderator, 
19:16121 (R;US) 

Criticality experiments with mixed oxide fuel pin arrays in 
plutonium-uranium nitrate solution, 19:16122 (R;US) 

Criticality experiments with mixed plutonium and uranium nitrate 
solution at a plutonium fraction of 0.5 in slab and cylindrical 
geometry, 19:16120 (R;US) 

Dissolution 

Spent fuel dissolution mechanisms, 19:14812 (R;Fl;in Finnish) 

Test plan for reactions between spent fuel and J-13 well water 
under unsaturated conditions, 19:14605 (R;US) 

Electrorefining 

Method for removal of heavy metal from molten salt in IFR fuel 

pyroprocessing, 19:14563 (R;US) 
Fuel Cans 

Compaction of radioactive PWR cladding hulls by high- 

temperature cold-crucible melting, 19:15109 (R;FR) 
Leaching 

Colloidal products and actinide species in leachate from spent 

nuclear fuel, 19:14606 (R;US) 
Monitored Retrievable Storage 

Monitored Retrievable Storage System Requirements Docu- 

ment: Revision 1, 19:14652 (R;US) 
Pyrochemical Reprocessing 

Method for removal of heavy metal from molten salt in IFR fuel 
pyroprocessing, 19:14563 (R;US) 

The Integral Fast Reactor: A practical approach to waste man- 
agement, 19:14565 (R;US) 

Radioactive Waste Disposal 

Development and engineering plan for graphite spent fuels con- 
ditioning program, 19:14779 (R;US) 

Mined Geologic Disposal System Requirements Document: Re- 
vision 1, 19:14650 (R;US) 

Radioactive Waste Management 

Foreign travel report: Visits to UK, Belgium, Germany, and 
France to benchmark European spent fuel and waste man- 
agement technology, 19:14775 (R;US) 

Technology development program for Idaho Chemical Process- 
ing Plant spent fuel and waste management, 19:14776 (R;US) 

Radioactive Waste Processing 

Development and engineering plan for graphite spent fuels con- 

ditioning program, 19:14779 (R;US) 


SPRUCES 


Integrated conditioning process for spent graphite fuels, 

19:14795 (R;US) 
Reactivity 

The reactivity effects of nuclide buildup and decay during long- 

term fuel storage, 19:14625 (R;US) 
Reprocessing 

Consolidated fuel reprocessing program: Criticality experiments 
with fast test reactor fuel pins in an organic moderator, 
19:16121 (R;US) 

Critical experiments with mixed plutonium-uranium nitrate solu- 
tions having Pu:(Pu + U) ratios greater than 0.5, 19:16117 
(R;US) 

Criticality experiments with mixed plutonium and uranium nitrate 
solution at a plutonium fraction of 0.5 in slab and cylindrical 
geometry, 19:16120 (R;US) 

The selective extraction of oxidized minor actinides: a possible 
route for the Actinex program, 19:14567 (R;FR) 

Transport 

Followup audit of the cask development program, 19:14587 
(R;US) 

Study and test on RY-1 type transport cask for spent fuels, 
19:16100 (R;CN;In Chinese) 

Transportation Systems 

Transportation System Requirements Document, 

(R;US) 
Underground Disposal 

AECL's concept for the disposal of nuclear fuel waste and the 

importance of its implementation, 19:14602 (R;CA) 
SPENT LIQUORS 

Black liquor gasification studies - a thermodynamic analysis, 
19:15655 (R;Fl) 

Combustion properties of Kraft Black Liquors, 19:14959 (R;US) 

SPENT SEED 

Characterization of deposits and effect of deposits on corrosion 
of materials for MHD balance-of-plant applications, 19:15610 
(R;US) 

SPENT SHALES 

Modeling of hydrologic conditions and solute movement in 
processed oil shale waste embankments under simulated cli- 
matic conditions: Third quarterly report, April 1993—June 
1993, 19:14530 (R;US) 

SPHENE 
See TITANITE 
SPHEROMAK DEVICES 

lon temperature measurements in the Maryland Spheromak, 
19:17422 (R;US) 

Power balance and characterization of impurities in the Mary- 
land Spheromak, 19:17421 (R;US) 

SPIN-LATTICE RELAXATION 
An investigation of Mn Si by the SR-technique, 19:17383 
(R;UA;In Russian) 
SPIN-OFF 
See TECHNOLOGY TRANSFER 
SPLICING 

In vitro intron splicing by T7 RNA polymerase of a polymerase 
chain reaction product containing the common bean (Phaseo- 
lus vulgaris) chloroplast trn. (UAA) gene and pseudogene, 
19:16826 (RA;XA) 

SPOIL BANKS 

Modeling of hydrologic conditions and solute movement in 
processed oil shale waste embankments under simulated cli- 
matic conditions: Third quarterly report, April 1993—June 
1993, 19:14530 (R;US) 

SPRAYED COATINGS 

Defect detection in multi-layered, plasma sprayed zirconia by 
time resolved infrared radiometry: A comparison between an- 
alytical and experimental methods, 19:15708 (R;US) 

SPRING-8 STORAGE RING 
Design of SPring-8 control system, 19:16366 (RA;JP) 
SPRUCES 

Air pollution and forest damages at the ’Postturm’ forest district 
Farchau/Ratzeburg, 19:16878 (R;DE;In German) 

Rb and Cs in spruce needles: levels, biodynamics and transfer 
factors, 19:15970 (RA;CZ) 


19:14588 
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SPUR REACTOR 


SPUR REACTOR 
See SPACE POWER REACTORS 
SPUTTERING 
Alloy sputtering at high fluence: Preferential sputtering and 
competing effects, 19:17390 (R;US) 
SR-OF REACTOR 
See ZERO POWER REACTORS 
SR-OB REACTOR 
See SUBCRITICAL ASSEMBLIES 
SRM 
See CALIBRATION STANDARDS 
STAAT AMT ATOMSICHERHEIT UND STRAHLENSCHUTZ 
See BUNDESAMT FUER STRAHLENSCHUTZ 
STABILITY (REACTOR) 
See REACTOR STABILITY 
STABLE ISOTOPES 
See also BORON 10 
CARBON 12 
DEUTERIUM 
GADOLINIUM 160 
HELIUM 3 
IODINE 127 
KRYPTON 83 
LEAD 208 
MAGNESIUM 24 
NEON 20 
NITROGEN 15 
OXYGEN 16 
SILICON 28 
Cascades for natural water enrichment in deuterium and 
oxygen-18 using membrane permeation, 19:16053 (R;PL) 
STAINLESS STEEL-18-4-1 
See STAINLESS STEELS 
STAINLESS STEEL-19-9DL 
See STAINLESS STEELS 
STAINLESS STEEL-304 
Corrosion of stainless and carbon steels in molten mixtures of 
industrial nitrates, 19:15779 (R;US) 
Corrosion performance of materials in coal-combustion environ- 
ments, 19:15774 (RA;US) 
Drilling with fiber-transmitted, visible lasers, 19:15796 (R;US) 
Fabrication of advanced iron aluminide-clad 304 austenitic 
stainless steel tubing, 19:15772 (RA;US) 
Ultrahigh-current-density metal-ion implantation and 
diamondlike-hydrocarbon films for tribological applications: 
Final report, 19:14923 (R;US) 
STAINLESS STEEL-304L 
Nitric acid evaluation of stainless steel: SRP, 19:15784 (R;US) 
Procurement of 304 stainless steel, 19:15782 (R;US) 
Procurement of 304L stainless steel, 19:15781 (R;US) 
Procurement of stainless steel: Minutes of SRP corrosion sub- 
committee meeting, October 10, 1965, 19:15368 (R;US) 
Savannah River Plant procurement of 304L evaluated stainless 
steel, 19:15367 (R;US) 
Savannah River Plant: 
19:15783 (R;US) 
Specification 4498: Corrosion evaluated Type 304-L and 308-L 
stainless steel for Savannah River Plant, 19:15780 (R;US) 
STAINLESS STEEL-308L 
Metallographic and hardness examinations of TMI-2 lower pres- 
sure vessel head samples, 19:15492 (R;US) 
Specification 4498: Corrosion evaluated Type 304-L and 308-L 
stainless steel for Savannah River Plant, 19:15780 (R;US) 
STAINLESS STEEL-310 
Comparative evaluations of the weldability of modified 800H and 
other advanced austenitic stainless steels, 19:15773 (RA;US) 
Fabrication of advanced iron aluminide-clad 304 austenitic 
stainless steel tubing, 19:15772 (RA;US) 
Investigation of austenitic alloys for advanced heat recovery and 
hot gas cleanup systems, 19:15771 (RA;US) 
STAINLESS STEEL-316 
Comparative evaluations of the weldability of modified 800H and 
other advanced austenitic stainless steels, 19:15773 (RA;US) 


Procurement of 304 stainless steel, 
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Corrosion of stainless and carbon steels in molten mixtures of 
industrial nitrates, 19:15779 (R;US) 

Fireside corrosion test of candidate superheater alloys, coatings 
and claddings, 19:15775 (RA;US) 

Investigation of austenitic alloys for advanced heat recovery and 
hot gas cleanup systems, 19:15771 (RA;US) 

STAINLESS STEEL-316L 

Fabrication of advanced iron aluminide-clad 304 austenitic 

stainless steel tubing, 19:15772 (RA;US) 
STAINLESS STEEL-347 

Fireside corrosion test of candidate superheater alloys, coatings 

and claddings, 19:15775 (RA;US) 
STAINLESS STEELS 

Attack of superheater tube alloys, coatings, and claddings by 
coal-ash corrosion, 19:15721 (R;US) 

Decontamination of FAST (CPP-666) fuel storage area stainless 
steel fuel storage racks, 19:14781 (R;US) 

Engineering study for a melting, casting, rolling and fabrication 
facility for recycled contaminated stainless steel, 19:15799 
(R;US) 

Estimation of mechanical properties of cast stainless steels dur- 
ing thermal aging in LWR systems, 19:15711 (R;US) 

Liquid abrasive grit blasting literature search and decontamina- 
tion scoping tests report, 19:14780 (R;US) 

SWEN — Selection of wrought nickel & nickel alloys; SW301M — 
Selection criteria for Type 300 series stainless steels; SW70W 
— Selection criteria for welding methods, 19:15785 (R;US) 

Solidification microstructures in single-crystal stainless steel 
melt pools, 19:15776 (R;US) 

Stainless steels: general considerations and rates of crack 
growth, 19:15727 (R;FR;In French) 

Static analysis of a piping system with elbows, 19:15370 (R;US) 

Studies of aged cast stainless steel from the Shippingport reac- 
tor, 19:15710 (R;US) 

Tensile-property characterization of thermally aged cast stain- 
less steels, 19:15262 (R;US) 

The use of electrochemical noise measurements with nuclear 
waste tanks, 19:14796 (R;US) 

STANDARD ELECTROWEAK MODEL 
See WEINBERG-SALAM GAUGE MODEL 
STANDARD MODEL 

B+L violating rates in the symmetric phase of the standard 
model, 19:16992 (R;DE) 

CP violation in B decays, 19:17114 (R;US) 

Precise tests of the Standard Model in the neutral sector, 
19:17022 (RA;FR) 

Searches for signals of supersymmetry, 19:16984 (R;FR) 

Spin and precision electroweak physics, 19:16990 (R;US) 

STANDARD REFERENCE MATERIALS 

See CALIBRATION STANDARDS 

STANDARDIZED TERMINOLOGY 
International Energy: Subject Thesaurus: Revision 1, 19:17717 
(R;US) 
STANDARDS 
See also CALIBRATION STANDARDS 
SAFETY STANDARDS 

Department of Energy standards index, 19:17607 (R;US) 

Directory of DOE and contractor personnel involved in non- 
government standards activities, 19:17608 (R;US) 

Licensed reactor nuclear safety criteria applicable to DOE reac- 
tors, 19:15219 (R;US) 

Planning and conduct of operational readiness reviews (ORR), 
19:15220 (R;US) 

STANDING CROP 
See BIOMASS 
STANFORD LINEAR ACCELERATOR CENTER 
Mechanical design development of a 476 MHz RF cavity for the 
PEP-Ill asymmetric B-factory, 19:16229 (R;CA) 
STANFORD LINEAR COLLIDER 
The 50 GeV program at SLAC, 19:16323 (R;US) 
STAR EVOLUTION 

Creating stars, supernovae, and the big bang in the laboratory: 
Nuclear Astrophysics with the National Ignition Facility, 
19:16953 (R;US) 





STARCH 

Enhancement of photoassimilate utilization by manipulation of 
the ADPglucose pyrophosphorylase gene: Progress report, 
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Enhancement of photoassimilate utilization by manipulation of 
the ADPglucose pyrophosphorylase genes: Progress report, 
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Enhancement of photoassimilate utilization by manipulation of 
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[Enhancement of photoassimilate utilization by manipulation of 
the ADPglucose pyrophosphorylase gene]: Progress report, 
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[Enhancement of photoassimilate utilization by manipulation of 
the ADPglucose pyrophosphorylase gene]: Summary of 
progress, [April 15, 1991—April 14, 1992], 19:16734 (R;US) 

START TOKAMAK 

Small-aspect-ratio tokamak research at Culham Laboratory, 

19:17568 (IA;XA) 
STATISTICAL MODELS 

Model documentation: Natural Gas Transmission and Distribu- 
tion Model of the National Energy Modeling System: Volume 
1, 19:14518 (R;US) 

Statistical thermodynamics and mean-field theory for the alloy 
under irradiation model, 19:15716 (R;FR;In French) 
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See DESULFURIZATION 
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GPGP Gasifier Optimization Il: Task 2.2, Coal characterization 
by selected analytical methods, 19:14395 (R;US) 
STEAM COOLANT 
See STEAM 
STEAM GENERATION PLANTS 

Exhaust emissions depending on the use of different fossil fuels 
on a feed grate produced by the GEKO company at the 
Friedrichshagen heating station of the EBAG, 19:15067 
(R;DE;In German) 

STEAM GENERATORS 

Acceptance limits for steam generator tube loss of wall thick- 
ness, 19:15163 (R;CA) 

Break flow modeling for a steam generator tube rupture (SGTR) 
incident in a pressurized water reactor (PWR), 19:15148 
(R;JP;In Japanese) 

Evaluation of boiler chemical cleaning techniques, 19:15164 
(R;CA) 

Evaluation of sampling plans for in-service inspection of steam 
generator tubes: Volume 2, Comprehensive analytical and 
Monte Carlo simulation results for several sampling plans, 
19:15150 (R;US) 

Factors affecting the consolidation of steam generator sludge, 
19:15250 (R;CA) 

Fast reactor steam generators with sodium on the tube side. 
Design and operational parameters, 19:15207 (R;XA) 

Simulation of the processes in steam generators in WWER-1000 
by means of RELAPS/MOD2, 19:15145 (IA;BG;in Bulgarian) 

STEAM LINES 
Solution of Euler unsteady equations using a second order nu- 
merical scheme, 19:16146 (R;FR;In French) 

STEAM SUPERHEATERS 

See SUPERHEATERS 
STEEL INDUSTRY 

See METAL INDUSTRY 
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STEEL-12KH2V5FB 

See STEELS 
STEEL-15KH1M1F 

See STEEL-CRMOV 
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and fracture toughness, 19:15261 (R;US) 

Effects of tensile loading on upper shelf fracture toughness, 
19:15754 (R;US) 

Metallographic and hardness examinations of TMI-2 lower pres- 
sure vessel head samples, 19:15492 (R;US) 

Results of mechanical tests and supplementary microstructural 
examinations of the TMI-2 lower head samples, 19:15491 
(R;US) 
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Tensile properties of an austenitic fuel road cladding steel after 
corrosion with uranium dioxide and simulated fission products 
and irradiation with neutrons, 19:15740 (1;DE;in German) 
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Observations on a stress based model for estimating the upper 
end of the fracture transition regime of the rotor steel 1Cr- 
MoV, 19:15729 (R;DE) 
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JAERI contribution for the IAEA coordinated research program 
phase Ill (CRP-3) on ‘optimizing of reactor pressure vessel 
surveillance programmes and their analysis’, 19:15260 (R;JP) 
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See NICKEL-CHROMIUM STEELS 


ERA Vol. 19, No. 6 827 





STEELS 


STEELS 
See also AUSTENITIC STEELS 
CARBON STEELS 
FERRITIC STEELS 
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Evaluation of Oxygen Interactions with Materials Ill] — mission 
and induced environments, 19:15855 (R;US) 

Molten metal analysis by laser produced plasmas: Technical 
progress report, 19:15725 (R;US) 

Radio frequency plasma immersion ion implantation (RF PIS): 
structure and property modification of steel surfaces, 
19:15734 (IA;AU) 

Reactor pressure vessel structural integrity research in the US 
Nuclear Regulatory Commission HSST and HSSI Programs, 
19:15253 (R;US) 

Robotic weld overlay coatings for erosion control: Quarterly 
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(R;US) 

STELLARATORS 
See also JIPPT-2 DEVICE 
WENDELSTEIN-7 STELLARATOR 

About interaction of hot ions with flute modes in a stellarator, 
19:17521 (R;UA;in Russian) 

Equilibrium of strong current electron beams in cyclic systems, 
19:16254 (R;UA;In Russian) 

Evaluation of Torsatrons as reactors, 19:17593 (R;US) 

Stability of bootstrap current driven magnetic islands in stellara- 
tors, 19:17556 (R;US) 


STONE AND WEBSTER COAL SOLUTION GASIFICATION PRO- 
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See COAL GASIFICATION 


STONE AND WEBSTER GASIFICATION PROCESS 
See COAL GASIFICATION 


STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 


STORAGE (WASTES) 
See WASTE STORAGE 


STORAGE BATTERIES 
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A user's manual for the computer code HORSMIC, 19:14495 
(R;US) 

ICPP Tank Farm systems analysis, 19:14794 (R;US) 

Spent Fuel Working Group Report: Volume 1, 19:14586 (R;US) 

Spent fuel working group report on inventory and storage of the 
Department's spent nuclear fuel and other reactor irradiated 
nuclear materials and their environmental, safety and health 
vulnerabilities: Volume 2, Working group assessment team 
reports; Vulnerability development forms; Working group doc- 
uments, 19:14855 (R;US) 

Spent fuel working group report on inventory and storage of the 
Department's spent nuclear fuel and other reactor irradiated 
nuclear materials and their environmental, safety and health 
vulnerabilities: Volume 3, Site team reports, 19:14856 (R;US) 
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HERA STORAGE RING 
LEP STORAGE RINGS 
PEP STORAGE RINGS 
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SPRING-8 STORAGE RING 
SUPERCONDUCTING SUPER COLLIDER 

A kicker upgrade for Los Alamos proton storage ring, 19:16338 
(RA;CA) 

JINR tau-charm factory design study, 19:16360 (R;Xu) 

Peculiar features of radiation problem solution on proton accel- 
erators of new generation, 19:16357 (IA;RU;In Russian) 
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ROSY - Rossendorf synchrotron radiation source: Project pro- 
posal 2nd version. As of November 1993, 19:16356 (R;DE;in 
German) 

SYNCH: A program for design and analysis of synchrotrons and 
beamlines — user’s guide, 19:16262 (R;US) 
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See AGRICULTURAL WASTES 
STRAHLENSCHUTZKOMMISSION 

The regulatory activities of the KTA in the field of emission moni- 
toring at nuclear facilities, 19:15414 (IA;DE;In German) 

STRANGE PARTICLES 

Measurement of the strangeness production in p-p reactions 

with a 4x detector at Saturne, 19:17034 (R;FR) 
STRATA MOVEMENT 

Environmentally motivated tracking of geologic layer movement 
during bench blasting using discrete element methods, 
19:14421 (R;US) 

STRATEGIC DEFENSE INITIATIVE 
See BALLISTIC MISSILE DEFENSE 
STRATEGIC PETROLEUM RESERVE 

Strategic Petroleum Reserve technical and performance criteria, 

Level 1: Revision, 19:14494 (R;US) 
STRAW 

Surface combustion of straw: Construction of a test facility. Par- 
tial report, 19:14964 (R;DK;In Danish) 

Thermogravimetric analysis of loose straw coke: Basic fuel test- 
ing, 19:14952 (R;DK;In Danish) 
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See also RIVERS 
Calendar year 1993 groundwater quality report for the Bear Creek 
Hydrogeologic Regime, Y-12 Plant, Oak Ridge, Tennessee: 
1993 groundwater and surface water quality data and calcu- 
lated rate of contaminant migration, Part 1, 19:14837 (R;US) 
Calendar year 1993 groundwater quality report for the Upper East 
Fork Poplar Creek Hydrogeologic Regime, Y-12 Plant, Oak 
Ridge, Tennessee: 1993 groundwater quality data and calcu- 
lated rate of contaminant migration, Part 1, 19:14838 (R;US) 
Hydrologic analysis of Steel Creek and L Lake and the effects of 
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Lower Three Runs Instream Flow Study, 19:14895 (R;US) 
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STRENGTH (FRACTURE) 
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STRESS ANALYSIS 

An integrated pipe stress analysis environment for the CANDU 
3 project, 19:15194 (IA;CA) 

LUGS: Stress for Integral Attachments to Pipe, 19:17633 (CM;US) 

STRESS CORROSION 

Theoretical study of reactions at the electrode-electrolyte inter- 
face: Progress report, February 1, 1993—March 31, 1994, 
19:15724 (R;US) 

STRONG INTERACTIONS 

as(m*,) and a test for CP-violation in ete —7+7- from OPAL, 
19:17030 (R;DE) 

Chromogravity explains “strong gravity”, 19:16995 (R;US) 

STRONTIUM 

Precision of the strontium/calcium ratio determination of coral 
samples by radioisotope induced X-ray fluorescence, 
19:15940 (RA;CZ) 

Radiochemical procedures for analysis of Pu, Am, Cs and Sr in 
water, soil, sediments and biota samples, 19:16023 (R;US) 

STRONTIUM 90 

Chernobyl experience of the environmental radiomonitoring in 
the forest, 19:16635 (RA;CZ) 

Evaluation and selection of aqueous-based technology for parti- 
tioning radionuclides from ICPP calcine, 19:14784 (R;US) 

Seepage basin radionuclide transport in sediments and vegeta- 
tion: Revision 1, 19:14798 (R;US) 

Study on absorption, accumulation and distribution of ®°Sr in 
yellow-feather broiler, 19:16812 (R;CN;In Chinese) 
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See also STRONTIUM TITANATES 

Synthesis and processing of complex ceramic oxides, 19:15823 
(RA;US) 

STRONTIUM TITANATES 

Defect structure of semiconducting and insulating epitaxial ox- 
ides: Progress report, May 1, 1993—April 30, 1994, 19:15846 
(R;US) 

STRUCTURAL MATERIALS 

See BUILDING MATERIALS 
STRUCTURE (MOLECULAR) 

See MOLECULAR STRUCTURE 
STRUCTURES (BUILDINGS) 

See BUILDINGS 
STRUCTURES (MECHANICS) 

See MECHANICAL STRUCTURES 
SU-2 GROUPS 

On the two-point correlation functions for the U,SU(2)invariant 
spin one-half Heisenberg chain at roots of unity, 19:16965 
(R;DE) 

Point group invariants in the Ugp(u(2)) quantum algebra picture, 
19:16986 (R;FR) 

SUBCONTRACTORS 
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SUBCRITICAL ASSEMBLIES 

Preliminary design concept of a subcritical reactor using avail- 

able resources, 19:15375 (R;US) 
SUBCRITICALITY 

Sensitivity of calculations of °5*Cf-source-driven noise analysis 
measurements to cross-sections for aqueous fissile plutonium 
solutions, 19:16101 (R;US) 
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Hydrodynamics of maneuvering bodies: 

19:16468 (R;US) 
SUBSTRATES 

Large-area, triple-junction a-Si alloy production scale-up: Semi- 
annua! subcontract report, 17 March 1993-18 September 
1993, 19:14997 (R;US) 

SUBSURFACE STRUCTURES 

Measurements of 2Rn and its daughters and estimation of in- 
ternal doses to workers in underground buildings, 19:16810 
(R;CN;In Chinese) 
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See URBAN AREAS 
SUGAR CANE 

Evaluation of the washing system efficiency in sugar cane mills 
by neutron activation analysis, 19:16007 (RA;CZ) 

Fractionation of phosphorus added as a vegetal residue (°* P) 
and a fertilizer (°* P) between soil, plant and microbial bio- 
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SULFATES 

See also POTASSIUM SULFATES 

Climate effects of anthropogenic sulfate: Simulations from a 
coupled chemistry/climate model, 19:16599 (R;US) 

Fine resolution atmospheric sulfate model driven by operational 
meteorological data: Comparison with observations, 
19:16512 (R;:US) 

Identification of research relating to the critical loads concept 
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Microbial stabilization of sulfur-landen sorbents: Technical re- 
port, September 1—-November 30, 1993, 19:16776 (R;US) 
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Microbial stabilization of sulfur-landen sorbents: Technical re- 
port, September 1—November 30, 1993, 19:16776 (R;US) 
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See DESULFURIZATION 
SULFUR 

Development of a gas-to-particle conversion model for use in 
three-dimensional global sulfur budget studies: Final report, 1 
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Hydrogen sulfide waste treatment by microwave plasma- 
chemistry, 19:15643 (R;US) 

Selective catalytic reduction of sulfur dioxide to elemental sulfur: 
Quarterly technical progress report No. 4, Apri-+-June 1993, 
19:16052 (R;US) 

SULFUR 32 REACTIONS 

Analysis of two-particle-correlations in heavy-ion reactions at 
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Colour rope formation and strange baryon production in ultrarel- 
ativistic heavy ion collisions, 19:17270 (IA;DE) 

Indicators of a quark gluon plasma in hadronic and heavy ion 
collisions from the viewpoint of relativistic hydrodynamics, 
19:17274 (IA;DE) 

Intermittency in high-energy heavy-ion collisions, 19:17288 
(IA;DE) 
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Production of neutral mesons in ultrarelativistic heavy-ion reac- 
tions, 19:17271 (IA;DE) 

Status of the NA45/CERES experiment, 19:17275 (IA;DE) 

The three-dimensional (2+1)-fluid model for relativistic nuclear 
collisions, 19:17280 (IA;DE) 
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Colour rope formation and strange baryon production in ultrarel- 
ativistic heavy ion collisions, 19:17270 (IA;DE) 

Indicators of a quark gluon plasma in hadronic and heavy ion 
collisions from the viewpoint of relativistic hydrodynamics, 
19:17274 (IA;DE) 

The three-dimensional (2+1)-fluid model for relativistic nuclear 
collisions, 19:17280 (IA;DE) 

SULFUR DIOXIDE 

Combined SO,/NO, control via SOXAL™ process: An electrodi- 
alytic regenerative wet scrubbing process: Final technical 
report, 19:14414 (R;US) 

Examination of utility Phase 1 compliance choices and state re- 
actions to Title IV of the Clean Air Act Amendments of 1990, 
19:16502 (R;US) 

Fine resolution atmospheric sulfate model driven by operational 
meteorological data: Comparison with observations, 
19:16512 (R;US) 

Fundamental study of ammonia-sulfur dioxide reactions to form 
solid particles: Final report, 19:15087 (R;US) 

Passamaquoddy Innovative Clean Coal Technology Program: 
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Production and use of activated char for combined SO2/NO, re- 
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19:15084 (R;US) 

Selective catalytic reduction of sulfur dioxide to elemental sulfur: 
Quarterly technical progress report No. 4, Apri+-June 1993, 
19:16052 (R;US) 
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SO2/NO, removal, 19:15066 (R;US) 

[Sonic Enhanced Ash Agglomeration and Sulfur Capture]: 
[Quarterly technical progress report, September 27, 1993— 
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Enhancing the use of coals by gas reburning-sorbent injection: 


Quarterly report No. 25, October 1-December 31, 1993, 
19:15076 (R;US) 
SULFUR SULFIDES 
See SULFUR 
SULFUR TRIOXIDE 

Comparison of measurement methods for determination of SO; 

concentrations in flue gas, 19:16588 (R;SE;In Swedish) 
SULFURIC ACID 

ARAC dispersion modeling of the July 26, 1993 oleum tank car 
spill in Richmond, California, 19:16664 (R;US) 

Resistance to aqueous corrosion of steels protected by a Cr-Si 
diffusion coating, 19:15765 (RA;US) 

SUNSHINE PROJECT 
Japan's sunshine project. 17.: 1992 annual summary of coal liq- 
uefaction and gasification, 19:14359 (R;JP) 
SUPER HIGH FREQUENCY RADIATION 
See RADIOWAVE RADIATION 
SUPERALLOYS 
See HEAT RESISTING ALLOYS 
SUPERCOMPUTERS 

Multi-ring performance of the Kendall square multiprocessor, 
19:17688 (R;US) 

Parallel supercomputing: Advanced methods, algorithms, and 
software for large-scale linear and nonlinear problems, 
19:16143 (R;US) 

SUPERCONDUCTING CAVITY RESONATORS 
Digital control of the superconducting cavities for the LEP en- 
ergy upgrade, 19:16291 (RA;JP) 
SUPERCONDUCTING COMPOSITES 
[A quest for a new superconducting state], 19:15847 (R;US) 
SUPERCONDUCTING DEVICES 

See also SUPERCONDUCTING CAVITY RESONATORS 

Applications of high transition temperature superconductors at 
the Savannah River Site: Annual progress report, 19:17404 
(R;US) 

Fiber optic transceiver for interfacing digital superconducting 
electronics, 19:17413 (R;US) 

Summary results of an assessment of research projects in the 
superconductivity for electric power systems program, 
19:17402 (R;US) 

SUPERCONDUCTING FILMS 

Microanalytical study of defect formation in thin bismuth stron- 

tium calcium copper oxide films, 19:15841 (R;US) 
SUPERCONDUCTING SUPER COLLIDER 

A front-end system for industrial type controls at the SSC, 
19:16302 (RA;JP) 

Designing SSC quadrupole supports to minimize the effects 
from vibrational noise, 19:16324 (R;US) 

Y-12 development organization technical progress report: Part 
4, Assembly technology/compatibility and surveillance period 
ending September 30, 1993, 19:16437 (R;US) 

SUPERCONDUCTIVITY 

Gauge models of planar high-temperature superconductivity 
without parity violation, 19:17405 (R;FR) 

Superconductivity of indium arsenide, induced by irradiation, 
19:15748 (R;UA;In Russian) 

[Investigation of superconductivity and magnetism in d and f- 
electron materials], 19:17403 (R;US) 

SUPERCONDUCTORS 

See also HIGH-TC SUPERCONDUCTORS 

Proceedings, strongly correlated electronic materials: The Los 
Alamos symposium 1993, 19:17412 (R;US) 

SUNY beamline facilities at the National Synchrotron Light 
Source: Progress report, November 1, 1990—October 31, 
1993, 19:17378 (R;US) 

[Growth and nonlinearity]: Progress report, 19:16924 (R;US) 
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See TURBULENT FLOW 
SUPERDEFORMED NUCLEI 
Feeding of SD bands in superdeformed nuclei: A probe for com- 
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Self-organization of voids, gas bubbles and dislocation patterns 

under irradiation, 19:15745 (R;UA) 
SUPERFLUIDITY 
Relativistic theory of superfluidity with two condensates, 
19:17414 (R;UA;In Ukrainian) 
SUPERFUND 
See US SUPERFUND 
SUPERGRAVITY 

New linear systems for 2D Poincare supergravities, 19:16922 
(R;DE) 

Physical states in d = 3, N = 2 supergravity, 19:16923 (R;DE) 

SUPERHEATERS 
Attack of superheater tube alloys, coatings, and claddings by 
coal-ash corrosion, 19:15721 (R;US) 
SUPERHEAVY ELEMENTS 
See TRANS 104 ELEMENTS 
SUPERNOVAE 

Convection in Type 2 supernovae, 19:16954 (R;US) 

Creating stars, supernovae, and the big bang in the laboratory: 
Nuclear Astrophysics with the National Ignition Facility, 
19:16953 (R;US) 
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PulseSoar, 19:15641 (R;US) 

SUPERSYMMETRIC PARTICLES 
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SUPERSYMMETRY 

Additional symmetries of supersymmetric KP hierarchies, 
19:16962 (R;DE) 

Integrability of N=3 super Yang-Mills equations, 19:16963 (R;DE) 

Rare supersymmetric top quark decays, 19:17037 (R;DE) 

SUSY Higgs production at proton colliders, 19:17039 (R;DE) 
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The supersymmetric t-J model with quantum group invariance, 
19:16988 (R;DE) 
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See RADIOTHERAPY 

SUPPORTS 

See also FUEL RACKS 

Designing SSC quadrupole supports to minimize the effects 
from vibrational noise, 19:16324 (R;US) 

SURFACE CLEANING 

lon beam surface treatment: A new capability for rapid melt and 

resolidification of surfaces, 19:14928 (R;US) 
SURFACE CONTAMINATION 

Maximum values and classifications of radionuclides, 19:16864 
(R;Fl) 

SURFACE EXPLOSIONS 

See also MIKE EVENT 

A study of near-surface and underwater explosions by computer 
simulations, 19:16478 (R;US) 

SURFACE HARDENING 

lon beam surface treatment: A new capability for rapid melt and 

resolidification of surfaces, 19:14928 (R;US) 
SURFACE TENSION 

Development and use of an apparatus to measure the dynamic 
surface properties of coal-water slurry fuels for applications to 
atomization characteristics: Final report, September 1, 1992— 
December 31, 1993, 19:14328 (R;US) 

SURFACE TREATMENTS 

See also SURFACE HARDENING 

lon beam surface treatment: A new capability for rapid melt and 
resolidification of surfaces, 19:14928 (R;US) 
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See also COASTAL WATERS 
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Addendum to the Phase 2 Sampling and Analysis Plan for the 
Clinch River Remedial Investigation, 19:16689 (R;US) 

Environmental restoration and management of low-level ra- 
dioactive and mixed waste at Oak Ridge National Laboratory, 
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Heavy Metals Contaminated Soil Project, Resource Recovery 
Project, and Dynamic Underground Stripping Project, 
19:14860 (R;US) 

Road Transportable Analytical Laboratory system: Phase 1, 
19:16497 (R;US) 

The results of ecological observations after the tritium concen- 
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Waste management plan for environmental monitoring in Waste 
Area Grouping 6 at Oak Ridge National Laboratory, Oak 
Ridge, Tennessee, 19:14701 (R;US) 

Work plan for the remedial investigation/feasibility study- 
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unit at the Weldon Spring Site, 19:14866 (R;US) 
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See SURFACTANTS 

SURFACES 

Basic studies on coal kinds and gasification characteristics, 
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Imaging of surface structure with energy-dependent photoelec- 
tron diffraction, 19:15790 (R;US) 

Morphological aspects of surface reactions: Final report, 
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SURFACTANTS 

A novel, integrated treatment system for coal waste waters: 
Quarterly report, June 2, 1993—September 1, 1993, 19:14413 
(R;US) 

Development and use of an apparatus to measure the dynamic 
surface properties of coal-water slurry fuels for applications to 
atomization characteristics: Final report, September 1, 1992- 
December 31, 1993, 19:14328 (R;US) 

Investigations of molecule dynamics of solutions by quasielastic 
slow neutron scattering, 19:17384 (R;UA;in Russian) 

Rheology of coal-water slurries prepared by the HP roll mill 
grinding of coal: Quarterly technical progress report No. 5, 
September 1—November 30, 1993, 19:14403 (R;US) 

Small Angle Neutron Scattering in Surface-Active Agents Mix- 
tures, 19:17382 (R;UA;In Russian) 

SURPLUS POWER 
Optimal planning of residential photovoltaic systems under vari- 
ous rate structure, 19:15001 (R;JP;lIn Japanese) 
SURRY POWER STATION UNIT-1 
See SURRY-1 REACTOR 
SURRY POWER STATION UNIT-2 
See SURRY-2 REACTOR 
SURRY-1 REACTOR 

Integrated analysis of DCH in Surry, 19:15500 (R;US) 

MELCOR 1.8.2 assessment: Surry PWR TMLB’ (with a DCH 
study), 19:15499 (R;US) 

Summary of MELCOR 1.8.2 calculations for three LOCA se- 
quences (AG, S2D, and S3D) at the Surry Plant, 19:15487 
(R;US) 

SURRY-2 REACTOR 

Integrated analysis of DCH in Surry, 19:15500 (R;US) 
SURRY-3 REACTOR 

Integrated analysis of DCH in Surry, 19:15500 (R;US) 
SURRY-4 REACTOR 

Integrated analysis of DCH in Surry, 19:15500 (R;US) 
SURVEILLANCE 

A Markov Chain Model for evaluating the effectiveness of ran- 

domized surveillance procedures, 19:14912 (R;US) 
SURVEILLANCE (RADIOACTIVITY) 
See RADIATION MONITORING 
SURVEY (RADIOACTIVITY) 
See RADIATION MONITORING 
SUSPENSIONS 

See also SLURRIES 

Light scattering studies of a model electrorheological fluid, 
19:17399 (R;US) 

SUSPENSIONS (FUEL) 

See FUEL SLURRIES 


SYNCHROTRONS 


SWAMPS 

Integration of historical aerial photography and a geographic in- 
formation system to evaluate the impact of human activities in 
a cypress-tupelo swamp, 19:16699 (R;US) 

SWEDEN 

Air pollution in northern Sweden: Deposition and effect Oct 
1992 - Sep 1993, 19:16558 (R;SE;In Swedish) 

Environmental policies in Poland, Sweden and the Netherlands: 
A comparative study of surface water pollution control, 
19:15553 (R;SE) 

Interaction of the Holocene climate, water balance, vegetation, 
fire, and the cultural land-use in Swedish borderland, 
19:16566 (R;SE) 

More on the Environmental Debt, 19:15527 (R;SE;in Swedish) 

SKB annual report 1992, 19:14734 (R;SE) 

Wind and turbulence structure in mountainous areas in connec- 
tion to wind energy research, 19:15042 (RA;Fl) 

Wind energy estimations in Swedish fjells, 19:15043 (RA;Fl) 

SWIRL FLOW 
See VORTEX FLOW 
SWITCHES 

See also SEMICONDUCTOR SWITCHES 

Molecular systems for ultrafast optical switching: Controlling 
electron transfer reactions with femtosecond laser pulses, 
19:16184 (R;US) 

Reconfigurable optical switches with monolithic electrical-to- 
optical interfaces, 19:16218 (R;US) 

SYMMETRY GROUPS 

Multi-field coset space realizations of w;,.,, 19:16973 (R;FR) 
SYNCHROPHASOTRONS 

See SYNCHROTRONS 
SYNCHROTRON RADIATION 

Impact of gas bremsstrahlung on synchrotron radiation beamline 

shielding at the Advanced Photon Source, 19:16322 (R;US) 
SYNCHROTRON RADIATION SOURCES 
See also ADVANCED PHOTON SOURCE 
KEK PHOTON FACTORY 
NSLS 
SPRING-8 STORAGE RING 

ROSY - Rossendorf synchrotron radiation source: Project pro- 
posal 2nd version. As of November 1993, 19:16356 (R;DE;in 
German) 

Tests of variable-band multilayers designed for investigating op- 
timal signal-to-noise vs artifact signal ratios in Dual-Energy 
Digital Subtraction Angiography (DDSA) imaging systems, 
19:16771 (R;US) 

The ESRF control system; status and highlights, 19:16363 
(RA;JP) 

Workshop on a project for a FZR-beam line at ESRF, 19:16270 
(I;DE) 

SYNCHROTRONS 

See also BONN SYNCHROTRON 
CERN PS SYNCHROTRON 
CERN SPS SYNCHROTRON 
COSY STORAGE RING 
FERMILAB ACCELERATOR 
FERMILAB TEVATRON 
HIMAC ACCELERATOR 
KEK SYNCHROTRON 
NSLS 
SIS SYNCHROTRON 
SERPUKHOV TEVATRON 

A shielded energy - storage choke for rapid cycling syn- 
chrotrons, 19:16350 (RA;CA) 

AC magnetic measurements of the ALS booster synchrotron 
dipole magnet engineering model, 19:16343 (RA;CA) 

ESRF booster synchrotron magnet and power supply design, 
19:16329 (RA;CA) 

H~ injection simulation for a 5 MW spallation neutron source, 
19:16249 (R;US) 

SYNCH: A program for design and analysis of synchrotrons and 
beamlines — user's guide, 19:16262 (R;US) 

Travel to Japan to attend the Emittance 93 workshop: Foreign 
trip report, April 9, 1993—April 24, 1993, 19:16269 (R;US) 
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SYNCHROTRONS 


[Studies in intermediate energy nuclear physics]: Technical 
progress report, [October 1, 1992—September 30, 1993] (Nu- 
clear Physics Lab., Dept. of Physics, Univ. of Colorado at 
Boulder), 19:17244 (R;US) 

SYNCRUDE 
See SYNTHETIC PETROLEUM 
SYNTHESIS GAS 

Heterogeneous catalytic process for alcohol fuels from syngas: 
Seventh quarterly technical progress report, July-September 
1993, 19:14975 (R;US) 

SYNTHETIC CRUDE OIL 
See SYNTHETIC PETROLEUM 
SYNTHETIC FUELS 
See also ALCOHOL FUELS 
HYDROGEN FUELS 
SYNTHETIC PETROLEUM 

Travel to Belgium for meeting on alternative motor fuels: For- 

eign trip report, February 20-27, 1994, 19:14980 (R;US) 
SYNTHETIC PETROLEUM 

The extraction of bitumen from western oil sands: Annual re- 

port, July 1991—July 1992, 19:14527 (R;US) 
SYNTHETIC-APERTURE RADAR 

A SAR image-formation algorithm that compensates for the 
spatially-variant effects of antenna motion, 19:16581 (R;US) 

Factors governing selection of operating frequency for 
subsurface- imaging synthetic-aperture radar, 19:16125 
(R;US) 

New formulation for interferometric synthetic aperture radar for 
terrain mapping, 19:16655 (R;US) 

SYNTHINE PROCESS 

See FISCHER-TROPSCH SYNTHESIS 
SYRIAN HAMSTER 

See HAMSTERS 
SYSTEMS ANALYSIS 

Verification and validation of the SAPHIRE Version 4.0 PRA 
software package, 19:15489 (R;US) 
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T CODES 

Improvements of the neutron leakage model in the calculational 
procedure of the critical conditions and the homogenized pa- 
rameters of a nuclear reactor, 19:15110 (R;FR;in French) 

THIEF: Interactive Simulation of Nuclear Materials Safeguards 
and Security, 19:17640 (CM;US) 

TOUGH2: Unsaturated Groundwater and Heat Transport 
Model, 19:17631 (CM;US) 

TRION program package for calculation of linear and fluctuation 
characteristics of ion and electron radiation effect on materi- 
als, 19:17334 (IA;RU;In Russian) 

T INVARIANCE 

Conference summary, 19:16985 (R;US) 

Time reversal invariance in polarized neutron decay, 19:17095 
(R;US) 

TANK FARMS 
See STORAGE FACILITIES 
TANKS 
Calibration 

Calibration of UP2 800 accountancy tank, 19:14569 (R;FR;In 
French) 

Calibration of an accountability tank by bubbling pressure 
method: correction factors to be taken into account, 19:14571 
(R;FR;In French) 

Corrosive Effects 

Reference flaw size for structural and fracture analysis of Types 

1 and 2 waste tanks, 19:14807 (R;US) 
Decommissioning 

Integrated mixed waste storage program for spent solvent and 

laboratory waste, 19:14738 (R;US) 
Decontamination 

COz pellet blasting literature search and decontamination scop- 

ing tests report, 19:14890 (R;US) 
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Design 
ER-20037 LLNL eternal pathfinder wing spar design study re- 
port, 19:15640 (R;US) 
Fire Hazards 
Mitigation of Tank 241-SY-101 by pump mixing: Results of test- 
ing phases A and B, 19:14716 (R;US) 
Information 
Hanford Environmental Information System (HEIS): Volume 8, 
Tank Characterization Data (TCD) subject area, 19:14649 
(R;US) 
Inspection 
Magnetic gripper device, 19:16119 (PA;US) 
Tank Farm surveillance and waste status summary report for 
September 1993, 19:14749 (R;US) 
Using virtual objects to aid underground storage tank teleopera- 
tion, 19:16131 (R;US) 
Performance Testing 
Design demonstrations for Category B tank system piping at 
Oak Ridge National Laboratory, Oak Ridge, Tennessee, 
19:14646 (R;US) 
Pitting Corrosion 
The use of electrochemical noise measurements with nuclear 
waste tanks, 19:14796 (R;US) 
Regulations 
Hazardous substance USTs: RCRA Subtitle 1, Underground 
Storage Tanks: RCRA Information Brief, 19:14585 (R;US) 
Remedial Action 
Underground Storage Tank Integrated Demonstration (UST-ID): 
Technology summary, 19:14859 (R;US) 
Using virtual objects to aid underground storage tank teleopera- 
tion, 19:16131 (R;US) 
Removal 
Request for closure, underground storage tank 2130-U: Oak 
Ridge Y-12 Plant, Oak Ridge, Tennessee, Facility ID #0- 
010117, 19:16676 (R;US) 
Safety Analysis 
Ferrocyanide Safety Program rationale for removing six tanks 
from the safety watch list, 19:14762 (R;US) 
Tank 241-C-103 headspace flammability, 19:14760 (R;US) 
Waste Tank Safety Program: Annual status report for FY 1993, 
Task 3: Organic chemistry, 19:14711 (R;US) 
Seismic Effects 
Hydrodynamic effects in tanks containing layered liquids, 
19:14614 (R:US) 
Stability 
Mitigation of Tank 241-SY-101 by pump mixing: Results of test- 
ing phases A and B, 19:14716 (R;US) 
Ventilation 
Human reliability analysis for In-Tank Precipitation alignment 
and startup of emergency purge ventilation equipment: Revi- 
sion 1, 19:14893 (R;US) 
TAR SAND OIL 
See BITUMENS 
TAR SANDS 
See OIL SANDS 
TARGETS 
See also ALUMINIUM 27 TARGET 
ARGON 36 TARGET 
ARGON 40 TARGET 
BERYLLIUM 11 TARGET 
BERYLLIUM 7 TARGET 
BERYLLIUM 9 TARGET 
BISMUTH 209 TARGET 
CALCIUM 40 TARGET 
CARBON 12 TARGET 
COPPER 63 TARGET 
DEUTERIUM TARGET 
FLUORINE 19 TARGET 
GOLD 197 TARGET 
HELIUM 3 TARGET 
IRON 56 TARGET 
LASER TARGETS 
LEAD 208 TARGET 
LITHIUM 6 TARGET 





MOLYBDENUM 100 TARGET 
NEON 20 TARGET 

NICKEL 58 TARGET 
NIOBIUM 93 TARGET 
POLARIZED TARGETS 
POTASSIUM 39 TARGET 
PROMETHIUM 147 TARGET 
SAMARIUM 147 TARGET 
SILVER 107 TARGET 
SULFUR 32 TARGET 
TITANIUM 48 TARGET 
XENON 132 TARGET 

Continuing investigations on electrochemical preparation of LEU 
targets for °°Mo production, 19:16074 (RA;US) 

Inertial Confinement Fusion Target Component Fabrication and 
Technology Development report: Annual report, October 1, 
1992-—September 30, 1993, 19:17567 (R;US) 

TAU LEPTONS 

See TAU PARTICLES 
TAU NEUTRINOS 

Neutrino physics at LHC/SSC, 19:17106 (R;FR) 
TAU PARTICLES 

as(m*,) and a test for CP-violation in ete- +7+7- from OPAL, 
19:17030 (R;DE) 

Five-lepton decay modes of and + mesons, 19:17068 (R;RU) 

Recent physics results from BES, 19:17127 (RA;JP) 

The Lorentz structure of the charged weak current in rdecays, 
19:17032 (R;DE) 

The optimal method for the measurement of tau polarization, 
19:17104 (R;FR) 

TAUONS 
See TAU PARTICLES 
TEARING INSTABILITY 

Feedback stabilization of tearing modes using modulated neu- 
tral beams, 19:17480 (1A;XA) 

Linear effect of lower hybrid current drive on tearing mode insta- 
bility, 19:17477 (IA;XA) 

Linear stability of resistive MHD modes: axisymmetric toroidal 
computation of the outer region matching data, 19:17528 
(R;CH) 

Nonlinear growth of the magnetic island, 19:17486 (IA;XA) 

TECHNETIUM 99 

Evaluation and selection of aqueous-based technology for parti- 
tioning radionuclides from ICPP calcine, 19:14784 (R;US) 

Processing of low-burnup LEU silicide targets, 19:16073 (RA;US) 

Production cycle of fission molybdenum-99, 19:16072 (RA;US) 

Synthesis, characterization and biodistribution of technetium 
complexes (°°Tc/™Tc) with 2-amino-2-deoxy-D-hexose 
oximes, 19:16086 (R;DE;in German) 

Technological aspects of transmutation of technetium and io- 
dine, 19:14667 (R;NL) 

TECHNETIUM COMPLEXES 

Mew organometallic complexes of technetium in different oxida- 
tion states: Synthesis, properties and structures in correlation 
with the homologous compounds of manganese and rhenium, 
19:16087 (R;DE;in German) 

Synthesis, characterization and biodistribution of technetium 
complexes (°°Tc/°™Tc) with 2-amino-2-deoxy-D-hexose 
oximes, 19:16086 (R;DE;in German) 

TECHNOLOGY TRANSFER 

Summary proceedings, 19:14288 (R;US) 

Technology transfer — protecting technologies during the trans- 
fer cycle (intellectual property issues), 19:15568 (R;US) 

TELESCOPE COUNTERS 

ICARE, 19:16381 (RA;FR) 

TELESCOPES 

Performance of adaptive optics at Lick Observatory, 19:16451 
(R;US) 

Predicted optical performance of the high-altitude balloon exper- 
iment (HABE) telescope in an adverse thermal environment, 
19:16445 (R;US) 

Simulation and analysis of laser guide star adaptive optics sys- 


tems for the eight to ten meter class telescopes, 19:16449 
(R;US) 


TELEVISION CAMERAS 

Opinion rating of comparison photographs of television pictures 

from CCD cameras under irradiation, 19:16438 (R;GB) 
TELLURATES 
On the molybdenum tellurates of Li*, Na*, Rb*, Cs* and NH,*, 
19:16054 (1;DE;In German) 

TEM (MICROSCOPY) 

See TRANSMISSION ELECTRON MICROSCOPY 
TEMPERATURE (ION) 

See ION TEMPERATURE 
TEMPERATURE (NUCLEAR) 

See NUCLEAR TEMPERATURE 
TEMPERATURE COEFFICIENT 

On the definition of the fuel temperature coefficient of reactivity 
for pin-cell calculations on an infinite lattice, 19:15114 (R;NL) 

TEMPERATURE DEPENDENCE 
Development of bituminous coal liquefaction technology.: Study 
on aiding of pilot plant, 19:14371 (IA;JP;ln Japanese) 
TEMPERATURE EFFECTS 
See TEMPERATURE DEPENDENCE 
TEMPERATURE INVERSIONS 

Some features of ground inversions in Finnish Lapland, 

19:15024 (RA:Fl) 
TEMPERATURE NOISE 

The systematic error of temperature noise correlation measure- 

ment method and self-calibration, 19:15239 (R:CN;In Chinese) 
TENNESSEE 
Memphis Area Regional Seismic Network: Final report, October 
1986—September 1992, 19:16904 (R;US) 
TENSION (SURFACE) 
See SURFACE TENSION 
TERBIUM 

Heavy ion induced Ka X-ray spectra of Tb studied by means of 

bent-crystal spectrometer, 19:17349 (RA;PL) 
TERBIUM 151 

De-excitation from superdeformed bands in '5'Tb and neigh- 

bouring A ~ 150 nuclei, 19:17149 (R;FR) 
TERRESTRIAL ECOSYSTEMS 

See also SWAMPS 

9. PEF status colloquium, Nuclear Research Center Karlsruhe, 
March 9-11, 1993: Summarizing reviews of the project man- 
agement, 19:16890 (R;DE;in German) 

The radioecological calculation model ECOSYS - basic princi- 
ples and applications, 19:15419 (IA;DE;in German) 

TERTIARY RECOVERY 
See ENHANCED RECOVERY 
TEST FACILITIES 

Advanced neutron source reactor thermal-hydraulic test loop fa- 
cility description, 19:15363 (R;US) 

Conceptual design of a digital control system for nuclear critical- 
ity experiments, 19:16113 (R;US) 

Long-term durability testing of ceramic cross-flow filter: Final re- 
port, September 29, 1987—December 31, 1992, 19:15072 
(R;US) 

Power Systems Development Facility: Environmental Assess- 
ment, 19:14304 (R;US) 

TESTING (BIOLOGICAL) 

See BIOASSAY 
TESTING (MATERIALS) 

See MATERIALS TESTING 
TETRACHLOROMETHANE 

See CARBON TETRACHLORIDE 
TETRAHYDRONAPHTHALENE 

See TETRALIN 
TETRALIN 

[Enhancement of coal liquefaction efficiency with ceramic 
membrane reactors]: Second final quarterly report, July— 
September 1993, 19:14326 (R;US) 

TEVATRON 
See FERMILAB TEVATRON 
TEXAS 

Post waterflood CO. miscible flood in light oil, fluvial: Domi- 

nated deltaic reservoir: First quarterly technical progress 
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TEXAS 


report, Fiscal year 1994, October 1, 1993-December 31, 
1993, 19:14469 (R;US) 
TEXAS EXPERIMENTAL TOKAMAK 
See TEXT DEVICES 
TEXAS SUPERCONDUCTING CYCLOTRON 

[Cyclotron based nuclear science]: Progress in research, April 

1, 1992—March 31, 1993, 19:17243 (R;US) 
TEXT DEVICES 

Study of MHD activity-related microturbulence on TEXT, 

19:17449 (IA;XA) 
TEXTOR TOKAMAK 

Tokamak edge plasma diagnostic by injection of fast lithium 
atom beams, 19:17468 (IA;XA) 

Travel to Germany to attend the ALT-Il Project and Program 
Group meeting: Foreign trip report, November 8, 1993— 
November 18, 1993, 19:17437 (R;US) 

TFTR DEVICE 

See TFTR TOKAMAK 
TFTR REACTORS 

See TFTR TOKAMAK 
TFTR TOKAMAK 

Confinement and heating of a deuterium-tritium plasma, 
19:17544 (R:US) 

Decontamination and decommissioning the Tokamak Fusion 
Test Reactor, 19:17595 (R;US) 

Doppler-shifted neutral beam line shape and beam transmis- 
sion, 19:17594 (R;US) 

Fusion power production from TFTR plasmas fueled with deu- 
terium and tritium, 19:17545 (R;US) 

High beta and second stability region transport and stability 
analysis: Technical progress report, 19:17418 (R;US) 

ICRF heating and current drive in TFTR supershot plasmas: 
Data analysis and interpretation of |CRF/edge interactions: 
Research Progress report, 19:17424 (R;US) 

ICRF-induced fusion product loss in TFTR, 19:17547 (R;US) 

Stabilization and onset of sawteeth in TFTR, 19:17539 (R;US) 

Study of high energy ion loss during hydrogen minority heating 
in TFTR, 19:17540 (R;US) 

THALASSEMIA 

A study on children’s condition thalassemia using neutron acti- 

vation analysis and other techniques, 19:15918 (RA;CZ) 
THALLIUM 
[Monitoring interfacial dynamics by pulsed laser techniques]: [An- 
nual report, August 1, 1988—July 31, 1989], 19:16067 (R;US) 
THALLIUM OXIDES 
[A quest for a new superconducting state], 19:15847 (R;US) 
THERAPEUTIC AGENTS 
See DRUGS 
THERMAL ANALYSIS 
Solution of an inverse heat conduction problem using strain 
gage measurements, 19:15118 (R;FR;In French) 
THERMAL EFFECTS 
See TEMPERATURE DEPENDENCE 
THERMAL EFFLUENTS 

Integration of historical aerial photography and a geographic in- 
formation system to evaluate the impact of human activities in 
a cypress-tupelo swamp, 19:16699 (R;US) 

THERMAL ENVELOPE HOUSES 
See DOUBLE ENVELOPE BUILDINGS 
THERMAL FATIGUE 
On line fatigue monitoring and margins probabilistic assess- 
ment, 19:15119 (R;FR;In French) 
THERMAL INVERSION 
See TEMPERATURE INVERSIONS 
THERMAL POLLUTION (AIR) 
See AIR POLLUTION 
THERMAL POLLUTION (WATER) 
See WATER POLLUTION 
THERMAL POWER PLANTS 
See also COMBINED-CYCLE POWER PLANTS 
FOSSIL-FUEL POWER PLANTS 
NUCLEAR POWER PLANTS 

Solution of Euler unsteady equations using a second order nu- 

merical scheme, 19:16146 (R;FR;in French) 
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Utilization of forest energy in the Northern Finland, 19:14966 
(R;Fl;In Finnish) 
THERMAL PROPERTIES 
See THERMODYNAMIC PROPERTIES 
THERMAL RADIATION 

Comparison of surface energy fluxes with satellite-derived surface 

energy flux estimates from a shrub-steppe, 19:16574 (R;US) 
THERMAL RECOVERY 

A CO>-based analysis of a light-oil steamflood at NPR-1, Elk 

Hills, CA, 19:14447 (R;US) 
THERMAL STRESSES 

Inverse methods in thermomechanics: application to an indus- 
trial case, 19:15120 (R;FR;In French) 

Solution of an inverse thermal problem. Application to the deter- 
mination of parietal temperature fluctuations, 19:15122 
(R;FR;In French) 

THERMIONIC EMITTERS 

High temperature materials technology research for advanced 
thermionic systems: Quarterly progress report, October 1, 
1993—December 31, 1993, 19:15613 (R;US) 

THERMOCOUPLES 
Hanford Site Tank 241-SY-101, damaged equipment removal, 
19:14763 (R;US) 
THERMODYNAMIC PROPERTIES 
See also ENTHALPY 
ENTROPY 
Research by kind of coal on liquefaction characteristics and tech- 
nological physical properties, 19:14361 (IA;JP;ln Japanese) 
THERMOELECTRIC CELLS 
See THERMOELECTRIC GENERATORS 
THERMOELECTRIC CONVERTERS 
See THERMOELECTRIC GENERATORS 
THERMOELECTRIC GENERATORS 

System and method to improve the power output and longetivity 

of a radioisotope thermoelectric generator, 19:15612 (PA;US) 
THERMONUCLEAR DEVICES 

See also ICF DEVICES 

The industrial benefits of fusion arising from the Canadian Fu- 
sion Fuels Technology Project, 19:17736 (IA;CA) 

THERMONUCLEAR FUELS 

Demonstration of HITEX: A high temperature isotopic exchange 

fusion fuel process loop, 19:17557 (R;CA) 
THERMONUCLEAR IGNITION 
Toroidal discharge in low-q regime and its application to com- 
pact fusion device, 19:17482 (IA;XA) 
THERMONUCLEAR REACTIONS 
See also IMPACT FUSION 
MUON-CATALYZED FUSION 

1994 International Sherwood Fusion Theory Conference, 
19:17415 (R;US) 

Calculations of near-barrier fusion: the Good, the Bad and the 
Ugly, 19:17233 (RA;FR) 

Experimental study of the isotopic dependence in nuclear fusion 
and elastic scattering in the 115 O + ®.6 Cu systems, 
19:17443 (1;BR;In Portuguese) 

Fusion barrier lowering induced by ellipsoidal deformations, 
19:17237 (RA;FR) 

Langevin description of the competition of fission, light particle 
and -y-emission in fusion-fission reactions, 19:17200 (RA;FR) 

Microscopic description of absorption near the Coulomb barrier, 
19:17196 (RA;FR) 

THERMONUCLEAR REACTOR MATERIALS 

Code development incorporating environmental, safety and eco- 
nomic aspects of fusion reactors: Annual progress report, 
19:17561 (R;US) 

Fusion reactor materials: Semiannual progress report for period 
ending September 30, 1993, 19:17559 (R;US) 

Potential applications of fusion neutral beam facilities for ad- 
vanced material processing, 19:17558 (R;US) 

THERMONUCLEAR REACTORS 
See also TOKAMAK TYPE REACTORS 
Code development incorporating environmental, safety and eco- 


nomic aspects of fusion reactors: Annual progress report, 
19:17561 (R;US) 





Evaluation of Torsatrons as reactors, 19:17593 (R;US) 
THERMONUCLEAR WEAPONS 

See NUCLEAR WEAPONS 
THERMOPILES 

See THERMOCOUPLES 
THESAURI 

See STANDARDIZED TERMINOLOGY 
THIO COMPOUNDS 

See ORGANIC SULFUR COMPOUNDS 
THIOETHERS 

See SULFIDES 
THIOPHOSGENE 

See ORGANIC CHLORINE COMPOUNDS 

ORGANIC SULFUR COMPOUNDS 

THIXOTROPY 

The effect of turbulence on the stability of liquid jets and the re- 
sulting droplet size distributions: Fourth quarterly technical 
report, October 1, 1993—December 31, 1998, 19:16145 (R;US) 

THORIUM 

Uranium in soils integrated demonstration site characterization 
at Fernald, Ohio: Report of uranium concentrations in soil de- 
termined by in situ LA-ICP-AES, 19:14538 (R;US) 

Uranium series radioactive disequilibria study using gamma 
spectrometry with low energy and application to the dating in 
geology, 19:14535 (I;MA;In French) 

THORIUM 230 

A simulation of the transport and fate of radon-222 derived from 
thorium-230 low-level waste in the near-surface zone of the 
Radioactive Waste Management Site in Area 5 of the Nevada 
Test Site, 19:14643 (R;US) 

THORIUM 232 

Results of the radiological verification survey of the partial reme- 
diation at 90 Avenue C, Lodi, New Jersey (LJ079V), 19:14878 
(R;US) 

THORIUM D 
See LEAD 208 
THORIUM DEPOSITS 

Radioactive wastes and the nature: 

19:14678 (1;BR;ln Portuguese) 
THREE MILE ISLAND-2 REACTOR 

Examination of relocated fuel debris adjacent to the lower head 
of the TMI-2 reactor vessel, 19:15493 (R;US) 

Metallographic and hardness examinations of TMI-2 lower pres- 
sure vessel head samples, 19:15492 (R;US) 

Results of mechanical tests and supplementary microstructural 
examinations of the TMI-2 lower head samples, 19:15491 
(R;US) 

TMI-2 Vessel Investigation Project integration report, 19:15494 
(R;US) 

THREE-BODY PROBLEM 

Configuration space Faddeev calculations: Progress report, 1 
November 1992-31 October 1993, 19:17150 (R;US) 

Coupled-channel approach to the problem of scattering on a tar- 
get with continuum spectrum of excitations., 19:17209 (R;UA) 

Double photoionization: Gauge dependence, coulomb explo- 
sion, and ..., 19:17366 (RA;US) 

Elastic particle scattering from the two-centred short-range po- 
tential., 19:17207 (R;UA;In Russian) 

Oscillator basis generating invariants in many-cluster problems., 
19:16914 (R;UA) 

Semi-perturbation scattering theory, 19:17210 (R;UA) 

THREE-DIMENSIONAL CALCULATIONS 

On the critical behaviour of (2+1)-dimensional QED, 19:17017 

(R;XJ) 
THROMBIN 
[Studies on the interaction of blood components with ultra- 
smooth polymer surfaces], 19:16762 (R;US) 
THROMBOCYTES 
See BLOOD PLATELETS 
THYLOX PROCESS 
See DESULFURIZATION 


natural analogous, 


TITANIUM COMPOUNDS 


THYROID 
Reliability and accuracy of the '°'! thyroid activity measure- 
ments performed in the Ukraine after the Chernobyl accident 
in 1986, 19:16822 (R;DE) 
TIGHT SANDS 
See SANDSTONES 
TIME PROJECTION CHAMBERS 
Medium energy measurements of N-N parameters: Progress re- 
port, January 1, 1991—December 31, 1993, 19:17052 (R;US) 
TIME-OF-DAY PRICING 
See TIME-OF-USE PRICING 
TIME-OF-SEASON PRICING 
See TIME-OF-USE PRICING 
TIME-OF-USE PRICING 
Optimal planning of residential photovoltaic systems under vari- 
ous rate structure, 19:15001 (R;JP;in Japanese) 
TIME-REVERSAL INVARIANCE 
See T INVARIANCE 
TIME-SERIES ANALYSIS 
Fuzzy control for forecasting and pattern recognition in a time 
series, 19:17677 (R;US) 
TIMING CIRCUITS 
The transmission of accelerator timing information around 
CERN, 19:16304 (RA;JP) 
TIN 
The influence of temperature and humidity on the wettability of 
immersion tin coated printed wiring boards, 19:16204 (R;US) 
TIN ALLOYS 
See also ALLOY-ZR98SN-2 
Manufacturing feasibility of several lead-free solders for elec- 
tronic assembly, 19:16215 (R;US) 
TISSUES 
See also ANIMAL TISSUES 
Correlation of elemental contents in cancerous and normal 
breast tissue with clinical stage and of blood by neutron acti- 
vation analysis, 19:15980 (RA;CZ) 
TITANATES 
See also STRONTIUM TITANATES 
Defect structure of semiconducting and insulating epitaxial ox- 
ides: Progress report, May 1, 1993—April 30, 1994, 19:15846 
(R;US) 
TITANITE 
Preliminary U-Pb geochronologic data from Mara Rosa region, 
Goias: consequences for Au mineralization age and for neo 
proterozoic tectonic evolution in the Center-West, 19:15892 
(|;BR;In Portuguese) 
TITANIUM 
Chirped-Pulse Amplification with flashiamp-pumped Ti:Sapphire 
amplifiers, 19:16226 (R;US) 
Interface controlled amorphization of crystalline Ni/Ti multilay- 
ers, 19:15791 (R;US) 
Some light-ion excitation-function measurements on titanium, yt- 
trium, and europium, and associated results, 19:17321 (R;US) 
Technique of samples saturation with deuterium of gaseous 
phase, 19:17011 (IA;RU;In Russian) 
TITANIUM 48 TARGET 
Dissociation reactions of the ''Be one-neutron halo and the "Li 
two-neutron halo, 19:17269 (IA;DE) 
TITANIUM ALLOYS 
See also TITANIUM BASE ALLOYS 
Structure, stability, and mechanical properties of intermetallic 
phases, 19:15718 (R;US) 
TITANIUM ARSENIDES 
See TITANIUM COMPOUNDS 
TITANIUM BASE ALLOYS 
Study of titanium defect structure after hydrogen saturation with 
positron help, 19:17010 (IA;RU;In Russian) 
TITANIUM COMPOUNDS 
See also TITANATES 
TITANIUM OXIDES 
Optical properties of lanthanide-doped RbTIOAsO, and transi- 
tion metal-doped KTIOPO,, 19:15861 (R;US) 
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TITANIUM OXIDES 


TITANIUM OXIDES 
Characterization of nanoparticles and nanophase materials, 
19:15802 (R;US) 
Thin film ceramic catalyst support materials, 19:15833 (RA;US) 
TMPN 
See ORGANIC OXYGEN COMPOUNDS 
TOKAMAK DE VARENNES 
See VARENNES TOKAMAK 
TOKAMAK DEVICES 
See also ADITYA TOKAMAK 
ASDEX TOKAMAK 
CASTOR TOKAMAK 
DOUBLET-3 DEVICE 
HL-1 TOKAMAK 
HT-6B TOKAMAK 
HT-6M TOKAMAK 
HYBTOK TOKAMAKS 
ITER TOKAMAK 
JET TOKAMAK 
JIPPT-2 DEVICE 
LT-4 TOKAMAK 
MT-1 TOKAMAK 
NET TOKAMAK 
PBX DEVICES 
START TOKAMAK 
SPHEROMAK DEVICES 
TEXT DEVICES 
TEXTOR TOKAMAK 
TFTR TOKAMAK 
TORE SUPRA TOKAMAK 
VARENNES TOKAMAK 
WT-3 TOKAMAK 
Ballooning Instability 
ideal MHD beta limit for optimum stable operation of SNUT-79 
tokamak, 19:17478 (IA;XA) 
Beta Ratio 
B-limit and bootstrap current for small aspect ratio tokamak 
equilibria, 19:17481 (IA;XA) 
Bootstrap Current 
B-limit and bootstrap current for small aspect ratio tokamak 
equilibria, 19:17481 (IA;XA) 
Charged-Particle Transport 
Research using small tokamaks: A collection of papers presenited 
at the IAEA technical committee meeting, 19:17447 (I;XA) 
Confinement Time 
STOR-M tokamak program, 19:17569 (IA;XA) 
Icr Heating 
Experimental investigations related to externally launched ion 
Bernstein wave heating on tokamak KT-5B, 19:17454 (IA;XA) 
Instability Growth Rates 
Effect of a static external magnetic perturbation on resistive 
mode stability in tokamaks, 19:17436 (R;US) 
ion Temperature 
Anomalous ion heating in very low ga discharges in the SINP 
tokamak, 19:17466 (IA;XA) 
Lower Hybrid Current Drive 
The generalized accessibility and spectral gap of lower hybrid 
waves in tokamaks, 19:17534 (R;US) 
Magnetic Islands 


Magnetic island effects, interactions in tokamaks, 19:17599 


(R;US) 


Transport properties of interacting magnetic islands in tokamak 


plasmas, 19:17553 (R;US) 
Mhd Equilibrium 


MHD stability regimes for steady state and pulsed reactors, 


19:17536 (R;US) 
Plasma Diagnostics 


An electron cyclotron absorption diagnostic for COMPASS D 


vessel, 19:17474 (IA;XA) 


Edge plasma diagnostics by means of beam probe spec- 


troscopy, 19:17467 (IA;XA) 


Multichannel HCN laser interferometer for electron density mea- 


surements in KT-5C tokamak, 19:17473 (IA;XA) 


836 ERA Vol. 19, No. 6 


Research using small tokamaks: A collection of papers presented 
at the IAEA technical committee meeting, 19:17447 (1;XA) 
Transport of nonintrinsic impurities injected by laser blow-off 
method, 19:17582 (R;DE) 
Plasma Drift 
Transport in high temperature toroidal plasmas, 19:17417 (R;SE) 
Plasma Heating 
Research using small tokamaks: A collection of papers presented 
at the IAEA technical committee meeting, 19:17447 (I;XA) 
Plasma Macroinstabilities 
Influence of radial electric field on Alfven-type instabilities, 
19:17537 (R;US) 
Research using small tokamaks: A collection of papers presented 
at the IAEA technical committee meeting, 19:17447 (I;XA) 
Stabilization of external modes in tokamaks by resistive walls 
and plasma rotation, 19:17529 (R;CH) 
Plasma Simulation 
Comparisons of gyrofluid and gyrokinetic simulations, 19:17538 
(R;US) 
Rotational Transform 
Anomalous heating in low-q toroidal discharges, 19:17484 
(IA;XA) 
Anomalous ion heating in very low qa discharges in the SINP 
tokamak, 19:17466 (IA;XA) 
Surtace Cleaning 
Discharge cleaning process in KAIST Tokamak, 19:17570 (IA;XA) 
Tearing Instability 
Effect of a static external magnetic perturbation on resistive 
mode stability in tokamaks, 19:17436 (R;US) 
Stability of coupled tearing and twisting modes in tokamaks, 
19:17433 (R;US) 
Stability of tearing modes in tokamak plasmas, 19:17554 (R;US) 
Thermonuclear Ignition 
Toroidal discharge in low-q regime and its application to com- 
pact fusion device, 19:17482 (IA;XA) 
Turbulence 
Comparisons of gyrofluid and gyrokinetic simulations, 19:17538 
(R;US) 
Turbulent Heating 


Anomalous heating in low-q toroidal discharges, 19:17484 
(IA;XA) 


TOKAMAK FUSION TEST REACTOR 


See TFTR TOKAMAK 


TOKAMAK TYPE REACTORS 


See also ITER TOKAMAK 
Bootstrap current in a tokamak, 19:17541 (R;US) 


TOLUENE 


[Enhancement of coal liquefaction efficiency with ceramic 
membrane reactors]: Second final quarterly report, July— 
September 1993, 19:14326 (R;US) 


TOMOGRAPHY 


See also COMPUTERIZED TOMOGRAPHY 

A servo-mechanical load frame for in situ, non-invasive, imaging 
of damage development, 19:16175 (R;US) 

A study of feasible tomographic inversion techniques for ALIS, 
19:17518 (RA;SE) 

Auroral Tomography Workshop, Proceedings, 19:17514 (R;SE) 

Experimental physics inverse problems at the P.L. Kapitza Insti- 
tute for Physical Problems, 19:17515 (RA;SE) 

Maximum entropy methods for reconstructing physical distribu- 
tions, 19:16928 (RA;SE) 

Plans for auroral tomography in Finland, 19:17517 (RA;SE) 

Report on the ALIS project, 19:17516 (RA;SE) 

Resolution of iterative inverses in seismic tomography, 
19:16906 (R;US) 

Test of auroral tomography methods for the ALIS project, 
19:16934 (RA;SE) 

Tomographic techniques using radiation probes for elemental 
analysis in biomedical research, 19:15920 (RA;CZ) 


TOOLS (EDUCATIONAL) 


See EDUCATIONAL TOOLS 


TOP ACCIDENTS 


See TRANSIENT OVERPOWER ACCIDENTS 





TOP PARTICLES 

CP violation and the top quark, 19:17112 (R;US) 

Higgs effects in the polarization of top quarks, 19:17118 (R;US) 

Proceedings of the 1992 workshops on high-energy physics 
with colliding beams: Volume 2, Studies of top quarks at 
colliding-beam facilities, 19:17137 (R;US) 

Supersymmetric renormalisation group fixed points and third 
generation fermion mass predictions, 19:16961 (R;US) 

Top quark physics at a next e+e linear collider: Experimental 
considerations, 19:17058 (R;DE) 

TOPAZ REACTOR 
Independent Safety Assessment of the TOPAZ-II space nuclear 
reactor power system (Revised), 19:15396 (R;US) 
TOPSOE-SNPA PROCESS 
See DESULFURIZATION 
TORE SUPRA 
See TORE SUPRA TOKAMAK 
TORE SUPRA TOKAMAK 

Travel to Germany to attend the ALT-Il Project and Program 
Group meeting: Foreign trip report, November 8, 1993— 
November 18, 1993, 19:17437 (R;US) 

TOROIDAL CONFIGURATION 

Linear stability of resistive MHD modes: axisymmetric toroidal 
computation of the outer region matching data, 19:17528 
(R;CH) 

TOTAL-ABSORPTION SPECTROMETERS 

See SHOWER COUNTERS 

TOUGHNESS (FRACTURE) 
See FRACTURE PROPERTIES 
TOWER FOCUS POWER PLANTS 

Evaluation of second-generation central receiver technologies, 

19:15003 (R;US) 
TOXIC MATERIALS 

CAirTOX: A compartment model for assessing the fate of and 
human exposure to toxic-chemical emissions to air, 19:16589 
(R;US) 

The role of multimedia, multi-pathway exposure assessments in 
risk-based regulations at California hazardous wastes sites, 
19:16600 (R;US) 

TOXIC SUBSTANCES CONTROL ACT 
See TOXIC SUBSTANCES CONTROL ACTS 
TOXIC SUBSTANCES CONTROL ACTS 

Environmental implementation plan: Chapter 5, Chemical 
management, pollution prevention and other compliance pro- 
grams: Draft revision, 19:15558 (R;US) 

TOXICITY 

Acute toxicity screening of Hanford Site waste grouts using 
aquatic invertebrates, 19:16894 (R;US) 

Measurement of the potential toxicity of aerosol emissions using 
biochemical model reactions, 19:16881 (IA;DE;in German) 

TPC 
See TIME PROJECTION CHAMBERS 
TRACE AMOUNTS 
Input of trace substances to coniferous forests by fog interception 
at high elevations of Black Forest, 19:16562 (R;DE;In German) 
TRACE ELEMENTS 
See TRACE AMOUNTS 
TRACER TECHNIQUES 

Abstracts from the international conference on nuclear analyti- 
cal methods in the life sciences, 19:15896 (R;CZ) 

The detection of leakages in open reservoirs by the radioisotope 
sorption method, 19:14925 (R;PL) 

TRACKS 
See PARTICLE TRACKS 
TRAINING 
An interactive computer-based training aid for nuclear reactor 
refuelling operations, 19:15355 (IA;CA) 
TRAINING-RESEARCH REACTOR KYOTO 
See KUR REACTOR 
TRANS 104 ELEMENTS 

Life at the end of the periodic system of elements, 19:17176 

(R;US) 


TRANSONIC FLOW 


TRANSDUCERS 
Characterization of transducer cavities to oscillatory inputs, 
19:16461 (R;US) 
TRANSFER (ELECTRON) 
See ELECTRON TRANSFER 
TRANSFER (HEAT) 
See HEAT TRANSFER 
TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
TRANSFER (IN ORGANISM) 
See RADIONUCLIDE KINETICS 
TRANSFER (MASS) 
See MASS TRANSFER 
TRANSFER FUNCTIONS 
Inverse methods in thermomechanics: application to an indus- 
trial case, 19:15120 (R;FR;In French) 
TRANSIENT OVERPOWER ACCIDENTS 
Characterization of fuel failures resulting from the 1988 Novem- 
ber overpower transient in Pickering NGS-A Unit 1, 19:15191 
(IA;CA) 
TRANSIENTS 
MOST-7 - a code for water-cooled power reactors analysis at 
transient and accident conditions without LOCA, 19:15134 
(IA;BG;In Bulgarian) 
TRANSITION ELEMENTS 
See also CHROMIUM 
COBALT 
COPPER 
GOLD 
IRON 
MOLYBDENUM 
NICKEL 
NIOBIUM 
SCANDIUM 
SILVER 
TITANIUM 
TUNGSTEN 
VANADIUM 
YTTRIUM 
ZIRCONIUM 
Electronic structure and stability of simple and complex phases 
in transition metals, 19:15797 (R;US) 
TRANSITION FLOW 
Pressure Loss Modulus for correlation of steady-state AP across 
uniformly distributed-loss devices, 19:16159 (R;US) 
TRANSITION METALS 
See TRANSITION ELEMENTS 
TRANSITIONS (ENERGY LEVEL) 
See ENERGY-LEVEL TRANSITIONS 
TRANSMISSION (DATA) 
See DATA TRANSMISSION 
TRANSMISSION (HEAT) 
See HEAT TRANSFER 
TRANSMISSION ELECTRON MICROSCOPY 
Travel to Japan to interact with scientists and design engineers 
on electron holography, electron optics, and instrumental 
modifications HF-2000: Foreign trip report, October 29- 
November 6, 1993, 19:16200 (R;US) 
Uranium-contaminated soils: Ultramicrotomy and electron beam 
analysis, 19:16612 (R;US) 
TRANSMISSION LINES 
See POWER TRANSMISSION LINES 
TRANSMUTATION 
Requirements for an evaluated nuclear data file for accelerator- 
based transmutation, 19:14665 (R;NL) 
Review of high energy data and model codes for accelerator- 
based transmutation, 19:14659 (R;NL) 
Technological aspects of transmutation of technetium and io- 
dine, 19:14667 (R;NL) 
TRANSONIC FLOW 
Solution of Euler unsteady equations using a second order nu- 
merical scheme, 19:16146 (R;FR;In French) 
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TRANSPIRATION 


TRANSPIRATION 
A long-term simulation of surface fluxes and soil moisture, 
19:16601 (R;US) 
TRANSPORT 
See also WASTE TRANSPORTATION 
Emissions to the air resulting from motoring compared to using 
public electric-train transport, 19:16569 (R;DK;In Danish) 
TRANSPORT (GAMMA) 
See PHOTON TRANSPORT 
TRANSPORT (IN ORGANISMS) 
See RADIONUCLIDE KINETICS 
TRANSPORT (NEUTRON) 
See NEUTRON TRANSPORT 
TRANSPORT (PHOTON) 
See PHOTON TRANSPORT 
TRANSPORT (RADIATION) 
See RADIATION TRANSPORT 
TRANSPORT REGULATIONS 
Regulatory facility guide for Ohio, 19:15590 (R;US) 
TRANSPORT THEORY 
See also CHARGED-PARTICLE TRANSPORT THEORY 
NEUTRON TRANSPORT THEORY 
Numerical transport theory: Final report, 19:17675 (R;US) 
TRANSPORTATION SECTOR 
Alternative fuels for a sustainable development within the trans- 
portation sector, 19:15690 (R;SE;in Swedish) 
Model documentation report: Transportation sector model of the 
National Energy Modeling System, 19:15584 (R;US) 
TRANSURANIUM ELEMENTS 
See also NEPTUNIUM 
PLUTONIUM 
Evaluation and selection of aqueous-based technology for parti- 
tioning radionuclides from ICPP calcine, 19:14784 (R;US) 
Evaluation of intakes of transuranics influenced by chelation 
therapy, 19:16871 (R;US) 
The use of in-situ gamma spectrometry for contamination moni- 
toring in the environment, 19:15434 (IA;DE;In German) 
TRANSURANIUM WASTES 
See ALPHA-BEARING WASTES 
TREE RINGS 
Reconstruction of spatial patterns of climatic anomalies during 
the medieval warm period (AD 900-1300), 19:16516 (R;US) 
TREES 
See also PINES 
SPRUCES 
Toxicity test of the F-Area seep soils by laboratory lettuce seed 
germination and seedling growth, 19:16873 (R;US) 
TRIEGAS PROCESS 
See COAL GASIFICATION 
TRI-UNIVERSITY MESON FACILITY 
See TRIUMF CYCLOTRON 
TRIGGER CIRCUITS 
Use of signals from slow drift detectors for generation of level 1 
muon trigger, 19:16411 (R;RU) 
TRIPLET PARTICLES 
See QUARKS 
TRITIATED COMPOUNDS 
See TRITIUM COMPOUNDS 
TRITIUM 
Beam Injection Heating 
Fusion power production from TFTR plasmas fueled with deu- 
terium and tritium, 19:17545 (R;US) 
Dosimetry 
Measurement protocol for performance testing of the determina- 
tion of tritium in water, 19:15895 (1;GB) 
Emission 
Tritium calculations, 19:14819 (R;US) 
Environmental impacts 
The results of ecological observations after the tritium concen- 
tration in the zones of influence of NPPs of Ukraine, 19:16645 
(R;UA;In Russian) 
Environmental Transport 
Tritium calculations, 19:14819 (R;US) 
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Tritium migration studies at the Nevada Test Site, 19:14641 
(R;US) 
Extraction 
Extraction of tritium from (LiAIO2) targets, 19:14940 (R;US) 
Fractionation 
Tritium enrichment program research and development grant 
No. 4, 19:16688 (R;US) 
Fusion Yield 
Tritium evolution from various morphologies of palladium, 
19:17527 (R;US) 
Getters 
Tritium gas handling using tritide forming materials, 19:16107 
(IA;CA) 
Graphite 
Tritium retention in neutron irradiated graphites, CFC’s and 
doped C composites: Report on experimental procedure, 
19:15849 (R;NL) 
Hydraulic Conductivity 
Numerical simulation of two-dimensional groundwater transport 
of tritium from the Cheshire (U-20N) site, Pahute Mesa, 
Nevada Test Site, 19:16625 (R;US) 
Packaging 
Impact analysis of the UC-609 shipping package, 19:16136 
(R;US) 
Production 
Tritium production using highly enriched fuel, 19:15333 (R;US) 
Radiation Monitoring 
Applications of tritium technology to fusion, 19:16075 (IA;CA) 
Pre-operational HTO/HT surveys in the vicinity of the Chalk 
River Laboratories tritium extraction plant, 19:16499 (R;CA) 
Radiometric Analysis 
Tritium enrichment program research and development grant 
No. 4, 19:16688 (R;US) 
Radionuclide Migration 
Numerical simulation of two-dimensional groundwater transport 
of tritium from the Cheshire (U-20N) site, Pahute Mesa, 
Nevada Test Site, 19:16625 (R;US) 
Surface Cleaning 
Design of a tritium decontamination workstation based on 
plasma cleaning, 19:16807 (R;CA) 
Tracer Techniques 
Long-range effects of nuclear power plant, as measured in the 
Rhine River far away from the source, 19:15418 (IA;DE;In 
German) 
Transfrontier Contamination 
The results of ecological observations after the tritium concen- 
tration in the zones of influence of NPPs of Ukraine, 19:16645 
(R;UA;In Russian) 
Urine 
Measurement protocol for performance testing of the determina- 
tion of tritium in water, 19:15895 (1;GB) 
TRITIUM COMPOUNDS 
Measurements of the spatial distribution of tritium in air above a 
chronically contaminated surface, 19:16797 (R;CA) 
TRITIUM METERS 
Effect of impurities on the measurement of tritium with ionization 
chambers, 19:16379 (R;CA) 
Technique for tritium detection using the §-decay spectra, 
19:16403 (IA;RU;In Russian) 
TRIUMF CYCLOTRON 
Kaon factory magnets, 19:16333 (RA;CA) 
Kicker requirements for the kaon factory, 19:16334 (RA;CA) 
Magnet requirements for experimental areas, 19:16340 (RA;CA) 
Power supply considerations for magnet design, 19:16330 
(RA;CA) 
Proceedings of the kaon pds magnet design workshop, 
19:16228 (R;CA) 
The TRIUMF kaon factory accelerators, 19:16243 (RA;CA) 
The status of the booster dipole design and plans for the project 
definition study year, 19:16332 (RA;CA) 
TROUT 
Fisheries habitat evaluation in tributaries of the Coeur d'Alene 
Indian Reservation: Annual report, 1992, 19:14983 (R;US) 





TRU WASTES 
See ALPHA-BEARING WASTES 
TRUEX PROCESS 
CMPO purity tests in the TRUEX solvent using americium-241, 
19:14788 (R;US) 
TRX-1 
See REVERSE-FIELD PINCH 
TSL PROCESS 

Catalytic Two-Stage Liquefaction (CTSL) process bench studies 
with bituminous coal: Final report, [October 1, 1988— 
December 31, 1992], 19:14314 (R;US) 

Close-coupled Catalytic Two-Stage Liquefaction (CTSL™) pro- 
cess bench studies: Final report, [October 1, 1988—July 31, 
1993], 19:14315 (R;US) 

TSUKUBA KEK SYNCHROTRON 

See KEK SYNCHROTRON 

TUBES 

See also PRESSURE TUBES 

Evaluation of sampling plans for in-service inspection of steam 
generator tubes: Volume 2, Comprehensive analytical and 
Monte Carlo simulation results for several sampling plans, 
19:15150 (R;US) 

Fabrication of advanced iron aluminide-clad 304 austenitic 
stainless steel tubing, 19:15772 (RA;US) 

Investigation of the state of residual stress in friction welded 
tubes of superalloys using high spatial resolution neutron 
diffractometry, 19:15730 (R;DE;in German) 

Review of stuck slugs, 19:15338 (R;US) 

TUBES (CONDUITS) 

See PIPES 

TUFF 

Induced shock propagation on the Non-Proliferation Experi- 
ment, 19:15697 (R;US) 

Selenite transport in unsaturated tuff from Yucca Mountain, 
19:14695 (R;US) 

The effect of sliding velocity on the mechanical response of an 
artificial joint in Topopah Spring Member tuff: Yucca Mountain 
Site Characterization Project, 19:14721 (R;US) 

TUMOR CELLS 

Methodology and applications of neutron activation analysis in 

studies of Pt-based antitumour drugs, 19:15991 (RA;CZ) 
TUNA 

Determination of K, Ca, Zn, Cu, Fe in tuna-IAEA-350 sample by 

X-ray fluorescence technique, 19:15941 (RA;CZ) 
TUNDRA 

Controls over nutrient flow through plants and microbes in Arctic 

tundra: Final report, 19:16620 (R;US) 
TUNGSTEN 

Fracture behavior of W based materials: Final report, 19:15751 

(R;US) 
TUNGSTEN 188 

Nuclear medicine program progress report for quarter ending 
December 31, 1993, 19:16767 (R;US) 

Nuclear medicine program progress report for quarter ending 
September 30, 1993, 19:16090 (R;US) 

TUNGSTEN BASE ALLOYS 

Fracture behavior of W based materials: Final report, 19:15751 

(R;US) 
TURBINE BLADES 

Experiments in a boundary layer subjected to free stream turbu- 
lence. Part 1: Boundary layer structure and receptivity, 
19:16168 (R;SE) 

Experiments in a boundary layer subjected to free stream turbu- 
lence. Part 2: The role of TS waves in the transition process, 
19:16169 (R;SE) 

Turbine blade icing model, 19:15038 (RA;Fl) 

TURBINES 
See also GAS TURBINES 
WIND TURBINES 

Mechanical properties of a turbine disc made of a new 12% Cr 

steel with improved creep properties, 19:15864 (R;SE) 
TURBOGENERATORS 

Modelling turbogenerator dynamic behaviour - application to the 

N4 1400 MW turbine Arabelle, 19:15125 (R;FR;In French) 
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TURBULENCE 
[Growth and nonlinearity]: Progress report, 19:16924 (R;US) 
TURBULENT FLOW 
Large-eddy simulation using the finite element method, 
19:16171 (R;US) 
Turbulent flow structure in subchannels of a 37-element bundle, 
19:16148 (IA;CA) 
Wavefront sensing applications of binary optics, 19:16446 (R;US) 
TURBULENT HEATING 
Anomalous heating in low-q toroidal discharges, 19:17484 
(IA;XA) 
TURNIPS 
See BRASSICA 
TURNOVER (RADIONUCLIDES) 
See RADIONUCLIDE KINETICS 
TWO-BODY PROBLEM 
Study of the nuclear-coulomb low-energy scattering parameters 
on the basis of the p-matrix approach., 19:17066 (R;UA) 
TWO-PHASE FLOW 
An efficient heat-transfer prediction package suitable for steady- 
state and accident analysis, 19:16147 (IA;CA) 
Analysis of space and time structures in two-phase flow using 
capacitance sensors, 19:16162 (R;NO) 
Productivity and injectivity of horizontal wells: Quarterly report, 
October 1—December 31, 1993, 19:14455 (R;US) 
Study on flooding in two-phase flow, 19:16155 (R;JP;in Japanese) 
TYCO PROCESS 
See DESULFURIZATION 
3-DIMENSIONAL CALCULATIONS 
See THREE-DIMENSIONAL CALCULATIONS 


U 


UCLBL 
See LAWRENCE BERKELEY LABORATORY 
UCLLL 
See LAWRENCE LIVERMORE LABORATORY 
UHDE-PFIRRMANN PROCESS 
See COAL LIQUEFACTION 
UHF RADIATION (01-100 GHZ) 
See RADIOWAVE RADIATION 
UHF RADIATION (100-1000 MHZ) 
See RADIOWAVE RADIATION 
UHF RADIATION (LOWER RANGE) 
See RADIOWAVE RADIATION 
UHF RADIATION (UPPER RANGE) 
See RADIOWAVE RADIATION 
UINTA BASIN 
Increased oil production and reserves from improved comple- 
tion techniques in the Bluebell Field, Uinta Basin, Utah: First 
quarterly technical progress report, September 30, 1993— 
December 31, 1993, 19:14467 (R;US) 
The extraction of bitumen from western oil sands: Quarterly re- 
port, April-June 1993, 19:14528 (R;US) 
UJM 
See JET MODEL 
UK ATOMIC ENERGY AGENCY 
See UKAEA 
UKAEA 
Second response to the recommendations by the Monopolies 
and Mergers Commission in their report "United Kingdom 
Atomic Energy Authority: a Report on the Service Provided 
by the Authority”, 19:17611 (I;GB) 
UKRAINE 
Results of measurements of the radioactivity in the Ukraine from 
1991/1992, 19:16863 (R;CH;in German) 
UKRAINIAN SSR 
See UKRAINE 
ULTRACENTRIFUGE ENRICHMENT PLANTS 
See CENTRIFUGE ENRICHMENT PLANTS 
ULTRAHIGH FREQUENCY RADIATION (01-100 GHZ) 
See RADIOWAVE RADIATION 
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ULTRAHIGH FREQUENCY RADIATION (1 


ULTRAHIGH FREQUENCY RADIATION (100-1000 MHZ) 

See RADIOWAVE RADIATION 

ULTRAHIGH FREQUENCY RADIATION (LOWER RANGE) 
See RADIOWAVE RADIATION 

ULTRAHIGH FREQUENCY RADIATION (UPPER RANGE) 
See RADIOWAVE RADIATION 

ULTRASONIC TESTING 

Study of a method for the defect detection by ultrasonic’s tech- 
nic: Prony's method, theory and practice, 19:16172 (R;FR;In 
French) 

UNCORRELATED-JET MODEL 

See JET MODEL 
UNDERGROUND BUILDINGS 

See EARTH-COVERED BUILDINGS 
UNDERGROUND DISPOSAL 

Experience gained with source terms for high-level active repro- 
cessing wastes applied to long-term safety analyses of 
radwaste repositories, 19:14670 (R;DE;iIn German) 

Measurements of mechanical properties of crushed salt and con- 
siderations on the semihydrostatic disposal technique for waste 
packages in deep boreholes, 19:14687 (R;DE;in German) 

The basis for confidence in the long-term safety of nuclear 
waste disposal, 19:14604 (R;CA) 

Uncertainty and sensitivity analysis using probabilistic system 
assessment code. 1: Application to PSACOIN Level 0 inter- 
comparison, 19:14686 (R;JP;ln Japanese) 

UNDERGROUND EXPLOSIONS 

Approximation functions for airblast environments from buried 

charges, 19:16477 (R;US) 
UNDERGROUND SPACE 

GRIDMAKER: Grid Generator for Two, Three-dimensional Finite 

Element Subsurface Flow Models, 19:17632 (CM;US) 
UNDERGROUND STORAGE 

Foams and surfactants for improved underground storage of 
natural gas by blockage of water cooling, 19:14519 (R;US) 

Hazardous substance USTs: RCRA Subtitle 1, Underground 
Storage Tanks: RCRA Information Brief, 19:14585 (R;US) 

UNDERWATER EXPLOSIONS 
A study of near-surface and underwater explosions by computer 
simulations, 19:16478 (R;US) 
UNDERWATER VEHICLES 
See SUBMARINES 
UNICRACKING/HDS PROCESS 
See DESULFURIZATION 
UNIFIED GAUGE MODELS 
See also GRAND UNIFIED THEORY 
STANDARD MODEL 
WEINBERG LEPTON MODEL 
WEINBERG-SALAM GAUGE MODEL 

A quantum group version of quantum gauge theories in two di- 
mensions, 19:16987 (R;DE) 

Effective average action for gauge theories and exact evolution 
equations, 19:16970 (R;DE) 

Gauss decomposition, Wakimoto realisation and gauged 
WZNW models, 19:16966 (R;DE) 

UNION OF SOVIET SOCIALIST REPUBLICS 
See USSR 
UNITED STATES OF AMERICA 
See USA 
UNIVERSITIES 
See EDUCATIONAL FACILITIES 
UNIVERSITY OF CALIFORNIA LAWRENCE RADIATION LABO- 
RATORY 
See LAWRENCE BERKELEY LABORATORY 
UNIVERSITY OF TORONTO SLOWPOKE REACTOR 
See SLOWPOKE-TORONTO REACTOR 
UNIVERSITY OF VIRGINIA REACTOR 
See UVAR REACTOR 
UNLOADING (REACTOR) 
See REACTOR FUELING 
URANINITES 
Oxidation of uraninite, 19:16065 (R;SE) 
URANIUM 
See also ENRICHED URANIUM 
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Chemical Analysis 

Actinide determination and analytical support for characteriza- 

tion of environmental samples, 19:14827 (R;US) 
Concentration Ratio 

Critical experiments with mixed plutonium-uranium nitrate solu- 
tions having Pu:(Pu + U) ratios greater than 0.5, 19:16117 
(R;US) 

Criticality experiments with mixed oxide fuel pin arrays in 
plutonium-uranium nitrate solution, 19:16122 (R;US) 

Criticality experiments with mixed plutonium and uranium nitrate 
solution at a plutonium fraction of 0.5 in slab and cylindrical 
geometry, 19:16120 (R;US) 

Fission Tracks 

Uranium distribution and content measurements by the fission 
track method in some crustacea of Mysidacea species, 
19:15936 (RA;CZ) 

Fluorescence Spectroscopy 

Direct determination of uranium in soil, rock, ore and biological 
samples by laser-induced fluorometry, 19:15878 (R;CN;In 
Chinese) 

Gamma Spectroscopy 

Uranium series radioactive disequilibria study using gamma 
spectrometry with low energy and application to the dating in 
geology, 19:14535 (1;MA;In French) 

Geochemistry 

Uranium series radioactive disequilibria study using gamma 
spectrometry with low energy and application to the dating in 
geology, 19:14535 (I;MA;In French) 

Hydridation 
The kinetics of the hydriding of uranium metal, 19:14561 (R;US) 
Laser Spectroscopy 

Direct determination of uranium in soil, rock, ore and biological 
samples by laser-induced fluorometry, 19:15878 (R;CN;in 
Chinese) 

Materials Recovery 

Method for removal of heavy metal from molten salt in IFR fuel 

pyroprocessing, 19:14563 (R;US) 
Mill Tailings 

Remedial action plan and site design for stabilization of the in- 
active uranium mill tailings sites at Slick Rock, Colorado: 
Appendix C to Attachment 3, calculations: Preliminary final, 
19:14853 (R;US) 

Remedial action plan and site design for stabilization of the in- 
active uranium mill tailings sites at Slick Rock, Colorado: 
Appendix B to Attachment 3, lithologic logs: Preliminary final, 
19:14852 (R;US) 

Remedial action plan and site design for stabilization of the in- 
active uranium mill tailings sites at Slick Rock, Colorado: 
Remedial Action Selection Report: Preliminary final, 
19:14626 (R;US) 

Remedial action plan and site design for stabilization of the in- 
active uranium mill tailings sites at Slick Rock, Colorado: 
Appendix A to Attachment 3, tables: Preliminary final, 
19:14627 (R;US) 

Remedial action plan and site design for stabilization of the 
inactive uranium mill tailings sites at Slick Rock, Colorado: At- 
tachment 4, water resources protection strategy: Preliminary 
final, 19:14628 (R;US) 

Mineralization 

Uranium laterite from Ipora/Amorinopolis region- Goias, Brazil, 

19:14532 (1;BR;Iln Portuguese) 
Neutron Activation Analysis 

The radioanalytical laboratory at Pelindaba: Applications for en- 

vironmental and health monitoring, 19:15957 (RA;CZ) 
Radiochemical Analysis 

Uranium-contaminated soils: Ultramicrotomy and electron beam 

analysis, 19:16612 (R;US) 
Radioecological Concentration 

Remedial investigation Report on the Abandoned Nitric Acid 
Pipeline at the Oak Ridge Y-12 Plant, Oak Ridge, Tennessee: 
Energy Systems Environmental Restoration Program; Y-12 
Environmental Restoration Program, 19:16626 (R;US) 





Uranium in soils integrated demonstration site characterization 
at Fernald, Ohio: Report of uranium concentrations in soil de- 
termined by in situ LA-ICP-AES, 19:14538 (R;US) 

Uranium-contaminated soils: Ultramicrotomy and electron beam 
analysis, 19:16612 (R;US) 

Separation Processes 

Treatment tests for ex situ removal of chromate, nitrate, and 
uranium (V1) from Hanford (100-HR-3) groundwater: Final re- 
port, 19:16669 (R;US) 

Solubility 

Solubility of plutonium and uranium in alkaline salt solutions, 
19:14803 (R;US) 

Uranium solubility studies during waste evaporation, 19:14894 
(R;US) 

Solvent Extraction 

Extraction cycles design for La Hague plants, 19:14566 (R;FR) 

Investigation of uranium recovery from dilute aqueous solutions 
using silk fibroin, 19:16002 (RA;CZ) 

The extraction of uranium from acidic solutions by TBP impreg- 
nated polyurethane foam, 19:16001 (RA;CZ) 

URANIUM 234 

Remedial investigation report on the abandoned nitric acid 
pipeline at the Oak Ridge Y-12 Plant, Oak Ridge, Tennessee, 
19:14865 (R;US) 

U-234/U-238 ratio: Qualitative estimate of groundwater flow in 
Rocky Flats monitoring wells, 19:16651 (R;US) 

URANIUM 235 

25 content of initial lots of Hanford UO3, 19:14899 (R;US) 

Fission product yields of °5U and 25°U induced by monoener- 
getic neutrons, 19:17222 (R;CN;In Chinese) 

Remedial investigation report on the abandoned nitric acid 
pipeline at the Oak Ridge Y-12 Plant, Oak Ridge, Tennessee, 
19:14865 (R;US) 

URANIUM 238 

Database for 2°°U inelastic scattering cross section evaluation, 
19:17297 (R;JP) 

Fission product yields of 2°5U and 258U induced by monoener- 
getic neutrons, 19:17222 (R;CN;in Chinese) 

Remedial investigation report on the abandoned nitric acid 
pipeline at the Oak Ridge Y-12 Plant, Oak Ridge, Tennessee, 
19:14865 (R;US) 

Results of the radiological verification survey of the partial reme- 
diation at 90 Avenue C, Lodi, New Jersey (LU079V), 19:14878 
(R;US) 

U-234/U-238 ratio: Qualitative estimate of groundwater flow in 
Rocky Flats monitoring wells, 19:16651 (R;US) 

URANIUM ALLOYS 

Structure, transport and thermal properties of UCoGa, 19:15753 

(R;US) 
URANIUM DEPOSITS 

Design considerations atthe Cigar Lake project, 19:14534 (IA;CA) 

Radioactive wastes and the nature: natural analogous, 
19:14678 (1;BR;In Portuguese) 

URANIUM DIOXIDE 

AVLIS modified direct denitration: 
19:14558 (R;US) 

Determination of 7 trace elements in nuclear pure uranium diox- 
ide by ICP-AES, 19:15879 (R;CN;In Chinese) 

Electrochemical corrosion studies with unirradiated and irradi- 
ated uranium dioxide pellets in concentrated salt solutions: 
Final report, 19:16085 (R;DE) 

Oxidation behavior of non-irradiated and irradiated UO, in air, 
19:14590 (RA;JP) 

Spent fuel dissolution mechanisms, 19:14812 (R;Fl;in Finnish) 

URANIUM HYDRIDES 
The kinetics of the hydriding of uranium metal, 19:14561 (R;US) 
URANIUM Il 
See URANIUM 234 
URANIUM MILLS 
See FEED MATERIALS PLANTS 
URANIUM MINES 

Study on the radiological situation in the southern regions of the 
former GDR, 19:16841 (IA;DE;in German) 

The environment and the uranium industry, 19:14533 (IA;CA) 


UO3 powder evaluation, 


URANIUM NITRATES 

Programme for evaluating the measurement result quality in nu- 

clear industry, 19:14570 (R;FR;In French) 
URANIUM ORES 

Design considerations at the Cigar Lake project, 19:14534 (IA;CA) 

Extraction metallurgy for coarse particle ore and acid-curing and 
ferric-trickle leaching process, 19:14536 (R;CN;in Chinese) 

Operation of the joint panel on occupational and environmental 
research for uranium production in Canada, 19:15227 (R;CA) 

URANIUM OXIDES 
See also URANIUM DIOXIDE 
URANIUM TRIOXIDE 

Meeting No. 1 with Carbide and Carbon (K-25) personnel on 

Hanford uranium oxide performance, 19:14549 (R;US) 
URANIUM SILICIDES 

Irradiation behavior of the CNEA’s experimental uranium silicide 
dispersion fuel plates, 19:15272 (RA;US) 

Preparation of reduced enrichment fuels for the Korea multi- 
purpose research reactor and the efforts to reduce the 
difficulties in comminution of U3Si-Al dispersed fuel, 19:15318 
(RA;US) 

Processing of low-burnup LEU silicide targets, 19:16073 (RA;US) 

The effect of crystal structure stability on swelling in intermetallic 
uranium compounds, 19:15270 (RA;US) 

URANIUM TRIOXIDE 

AVLIS modified direct denitration: 
19:14558 (R;US) 

Review of analytical requirements: 224-U Building, 19:14548 
(R;US) 

URANYL COMPOUNDS 

See also  URANYL NITRATES 

Laser-induced optical spectroscopy for the speciation of f- 
elements in natural aquatic systems: Interim report, 19:16092 
(R;DE;in German) 

URANYL NITRATES 

Conceptual design of a digital control system for nuclear critical- 

ity experiments, 19:16113 (R;US) 
URBAN AREAS 

Measurement of the stress affecting drivers and passengers in- 
duced by dust and vehicle exhausts of metropolitan traffic, 
19:16547 (IA;DE;In German) 

Polycyclic aromatic compounds (PAC) in working environments: 
Levels of PAH at two busy streets, 19:16500 (R;SE;In Swedish) 

Polycyclic aromatic compounds (PAC) in working environments: 
Levels of PAH before and after traffic diversion, 19:16501 
(R;SE;In Swedish) 

URINALYSIS 

See URINE 

URINE 

Analyses of elemental absorption and excretion on mice bearing 
ascites tumor, 19:15979 (RA;CZ) 

Measurement of organically bound tritium in urine and feces, 
19:16798 (R;CA) 

US CLEAN AIR ACT 
See CLEAN AIR ACTS 
US CLEAN COAL TECHNOLOGY PROGRAM 

Clean Coal Technology: The investment pays off, 19:15070 
(R;US) 

ECOAL mild coal gasification demonstration project: Annual re- 
port, October 1, 1991—September 30, 1992, 19:14310 (R;US) 

Passamaquoddy innovative Clean Coal Technology Program: 
Public design report, 19:15077 (R;US) 

Summary proceedings, 19:14288 (R;US) 

[Advanced Coal Conversion Process]: Technical progress re- 
port, July 1, 1992—September 30, 1992, 19:14290 (R;US) 

US DOD 
Pollution Prevention Program: Technology summary, 19:16496 
(R;US) 
US DOE 
See also ALASKA POWER ADMINISTRATION 
BONNEVILLE POWER ADMINISTRATION 
FEED MATERIALS PRODUCTION CENTER 
HAPO 
HANFORD RESERVATION 


UO; powder evaluation, 
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IDAHO CHEMICAL PROCESSING PLANT 
IDAHO NATIONAL ENGINEERING LABORATORY 
LANL 
LAWRENCE BERKELEY LABORATORY 
LAWRENCE LIVERMORE LABORATORY 
MOUND LABORATORY 
NEVADA TEST SITE 
ORNL 
OAK RIDGE RESERVATION 
PADUCAH PLANT 
PANTEX PLANT 
PINELLAS PLANT 
PORTSMOUTH GASEOUS DIFFUSION PLANT 
ROCKY FLATS PLANT 
SANDIA LABORATORIES 
SAVANNAH RIVER PLANT 
STANFORD LINEAR ACCELERATOR CENTER 
WIPP 
Y-12 PLANT 
Budgets 
US Department of Energy investments in natural gas R&D: An 
analysis of the gas industry proposal, 19:14510 (R;US) 
Contract Management 
Review of audit cognizance over cost-reimbursement contracts, 
19:17604 (R;US) 
Contracts 
Listing of awardee names, active awards as of April 1, 1994, 
19:15562 (R;US) 
Coordinated Research Programs 
Council of Energy Resources Tribes 1993 summer internship 
report: Nez Perce Tribe, 19:15526 (R;US) 
Demonstration Programs 
Listing of awardee names, active awards as of April 1, 1994, 
19:15562 (R;US) 
Occupational Safety 
The cost of human error intervention, 19:14884 (R;US) 
Personnel Dosimetry 
Cover sheet for a Hanford historical document released for pub- 
lic availability, 19:16860 (R;US) 
Planning 
Fueling a competitive economy strategic plan, 19:15518 (R;US) 
Pollution Abatement 
Pollution Prevention Program: Technology summary, 19:16496 
(R;US) 
Program Management 
Small business report to Congress for fiscal year 1992, 
19:15561 (R;US) 
Property Management 
Summary report on the Department of Energy’s management of 
personal property, 19:17606 (R;US) 
Radiation Protection 
Radiation exposures for DOE and DOE contractor employees, 
1990: Twenty-third annual report, 19:16814 (R;US) 
Radioactive Waste Facilities 
Spent fuel working group report on inventory and storage of the 
Department's spent nuclear fuel and other reactor irradiated 
nuclear materials and their environmental, safety and health 
vulnerabilities: Volume 3, Site team reports, 19:14856 (R;US) 
Spent fuel working group report on inventory and storage of the 
Department's spent nuclear fuel and other reactor irradiated 
nuclear materials and their environmental, safety and health 
vulnerabilities: Volume 2, Working group assessment team 
reports; Vulnerability development forms; Working group doc- 
uments, 19:14855 (R;US) 
Radioactive Waste Management 
OCRWM Baseline Management procedure for document inden- 
tifiers: Revision 1, 19:14651 (R;US) 
Remedial Action 
EM-54 Technology Development In Situ Remediation Integrated 
Program: Annual report, 19:14858 (R;US) 
Methodology and data used for estimating the complex-wide im- 


pacts of alternative environmental restoration clean-up goals, 
19:14880 (R;US) 
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Research Programs 

Listing of awardee names, active awards as of April 1, 1994, 
19:15562 (R;US) 

US Department of Energy investments in natural gas R&D: An 
analysis of the gas industry proposal, 19:14510 (R;US) 

Standards 

Department of Energy standards index, 19:17607 (R;US) 

Directory of DOE and contractor personnel involved in non- 
government standards activities, 19:17608 (R;US) 

Storage Facilities 

Spent fuel working group report on inventory and storage of the 
Department's spent nuclear fuel and other reactor irradiated 
nuclear materials and their environmental, safety and health 
vulnerabilities: Volume 2, Working group assessment team 
reports; Vulnerability development forms; Working group doc- 
uments, 19:14855 (R;US) 

Spent fuel working group report on inventory and storage of the 
Department's spent nuclear fuel and other reactor irradiated 
nuclear materials and their environmental, safety and health 
vulnerabilities: Volume 3, Site team reports, 19:14856 (R;US) 

Waste Management 

Environmental management 1994: Progress and plans of the 
environmental restoration and waste management program, 
19:14629 (R;US) 

Process waste assessment approach, training and technical as- 
sistance for DOE contractors: FY93 report, ADS #385303C, 
19:14688 (R;US) 

US DOE PROGRAM MANAGEMENT 

See PROGRAM MANAGEMENT 

US GAO 

Followup audit of the cask development program, 19:14587 
(R;US) 

US NATIONAL ENVIRONMENTAL POLICY ACT 

Environmental implementation plan: Chapter 5, Chemical 
management, pollution prevention and other compliance pro- 
grams: Draft revision, 19:15558 (R;US) 

US NRC 

A review of NRC staff uses of probabilistic risk assessment, 
19:15224 (R;US) 

NRC Regulatory Agenda quarterly report, October-December 
1993: Volume 12, No. 4, 19:15223 (R;US) 

Perspectives on reactor safety, 19:15484 (R;US) 

Regulatory and technical reports (abstract index journal): Annual 
compilation for 1993: Volume 18, Number 4, 19:15095 (R;US) 

Title list of documents made publicly available, December 1-31, 
1993, Volume 15, No. 12, 19:17618 (R;US) 

Title list of documents made publicly available, February 1—28, 
1994: Volume 16, Number 2, 19:14531 (R;US) 

Title list of documents made publicly available, January 1-31, 
1994: Volume 16, No. 1, 19:15222 (R;US) 

US RESOURCE RECOVERY ACTS 
See RESOURCE RECOVERY ACTS 
US SUPERFUND 

A guide to CERCLA site assessment: Environmental Guidance, 
19:15542 (R;US) 

CERCLA reporting requirements, DOE occurrence reporting, 
and the DOE Emergency Management System: CERCLA In- 
formation Brief, 19:15537 (R;US) 

Natural resource damages under CERCLA: CERCLA Informa- 
tion Brief, 19:15536 (R;US) 

Preliminary assessments (PAs) under CERCLA: CERCLA Infor- 
mation Brief, 19:15535 (R;US) 

RCRA and CERCLA requirements affecting cleanup activities at 
a federal facility superfund site, 19:14870 (R;US) 

Site deletion from the National Priorities List: CERCLA Informa- 
tion Brief, 19:15538 (R;US) 

Site inspections (Sls) under CERCLA: CERCLA Information 
Brief, 19:15534 (R;US) 

The Hazard Ranking System (HRS), 19:15585 (R;US) 

USA 
See also ALABAMA 
ALASKA 
ARKANSAS 
CALIFORNIA 





COLORADO 
FLORIDA 
HAWAII 
IDAHO 
ILLINOIS 
INDIANA 
KANSAS 
KENTUCKY 
MISSOURI 
NEBRASKA 
NEW JERSEY 
NEW MEXICO 
OHIO 
TENNESSEE 
TEXAS 
VIRGIN ISLANDS 
WASHINGTON 
WYOMING 
Delivery of the Canadian Entitlement: Draft Environmental im- 
pact Statement, 19:15597 (R;US) 
Electric Power Monthly, March 1994, 19:15596 (R;US) 
Energy Information Administration (EIA) new 
January—February 1994, 19:15580 (R;US) 
Sandia National Laboratories interactions with organizations in 
the Former Soviet Union, 19:15567 (R;US) 
Utilizing a Russian space nuclear reactor for a United States 
space mission: Systems integration issues, 19:15216 (R;US) 
USSR 
Sandia National Laboratories interactions with organizations in 
the Former Soviet Union, 19:15567 (R;US) 
Utilizing a Russian space nuclear reactor for a United States 
space mission: Systems integration issues, 19:15216 (R;US) 
UTERINE CERVIX CARCINOMA 
See CARCINOMAS 
UVAR REACTOR 
Status of the University of Virginia reactor conversion to LEU 
fuel, 19:15327 (RA;US) 
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VA CHARACTERISTIC 

See ELECTRIC CONDUCTIVITY 
VAGINA 

See FEMALE GENITALS 
VALENCE ELECTRONS 

See ELECTRONS 
VALVES 

See also RELIEF VALVES 

Evaluation of five-axis lathe for producing squib valve housings: 
Final report, 19:16112 (R;US) 

Trial fabrication and development of plant devices and materi- 
als.: Development of let-down valve and other parts, 
19:14378 (IA;JP;in Japanese) 

Valve leakage inspection testing and maintenance process, 
19:15249 (R;CA) 

VANADIUM 

Investigation and evaluation of airborne pollution in the frame- 
work of PARCOM (North Sea) and HELCOM (Baltic Sea) - 
subproject: Measurements of trace metals, 19:16543 
(R;DE;In German) 

Vanadium levels in urine and cystine levels in nails and hair of 
exposed and normal persons, 19:15914 (RA;CZ) 

VANADIUM 47 

Interplay between reaction dynamics and nuclear structure in 

light dinuclear systems, 19:17228 (RA;FR) 
VANADIUM ALLOYS 

The effects of in-situ processing methods on the microstructure 

and fracture toughness of V-V3Si composites, 19:15870 (R;US) 
VANADIUM COMPLEXES 

A model approach to vanadium involvement in crude oils and 

their refining: Progress report, 19:16042 (R;US) 
VANADIUM MINERALS 
See MINERALS 


VIRGIN ISLANDS 


VANADIUM SILICIDES 
The effects of in-situ processing methods on the microstructure 
and fracture toughness of V-V3Si composites, 19:15870 (R;US) 
VAPORIZATION 
See EVAPORATION 
VAPORS 
See also WATER VAPOR 
Aerosol and vapor characterization of Tank 241-C-103: Data re- 
port for in-tank OVS samples obtained December 2, 1993: 
Waste Tank Safety Program, 19:14714 (R;US) 
Quality Assurance Project Plan for waste tank vapor characteri- 
zation, 19:14756 (R;US) 
Tank 241-C-103 headspace flammability, 19:14760 (R;US) 
Tank 241-C-103 vapor and gas sampling Data Quality Objec- 
tives, 19:14761 (R;US) 
VARENNES TOKAMAK 
Two-dimensional model of temperature distribution and stresses 


in the T.F. coils during long pulse operation on the Tokamak 
de Varennes, 19:17579 (IA;CA) 


VAVILOV-CHERENKOV RADIATION 

See CHERENKOV RADIATION 

VECTOR DOMINANCE MODEL 
The timelike electromagnetic form factor of the proton, 19:17060 
(IA;DE) 
VECTOR MESONS 
See also PHI-1680 MESONS 
RHO-770 MESONS 

Exclusive vector meson production in muon-nucleus scattering, 
19:17056 (R;US) 

On the Charged Vector Particle Scattering on a Vector Particle, 
19:17014 (R;UA;In Russian) 

Scalar and vector meson production in (K~ ,K*) reactions on nu- 
clei, 19:17245 (R;US) 

VEGETATION 
See PLANTS 
VEHICLES 
See also AUTOMOBILES 
BUSES 
ELECTRIC-POWERED VEHICLES 
SPACE VEHICLES 

Experimental study of a liquid over-feeding mobile air condition- 
ing system, 19:15639 (R;US) 

NGV fleet fueling station business plan: A public, private and 
utility partnership to identify economical business options for 
implementation of CNG fueling infrastructure, 19:15687 (R;US) 

Shock transmissibility analysis and testing of an armored vehi- 
cle hull representation at high frequencies, 19:16470 (R;US) 

VENTILATION 

Natural ventilation with heat recovery, 19:15621 (R;DK;In Danish) 
VENTILATION DUCTS 

See VENTILATION 
VERY HIGH FREQUENCY RADIATION 

See RADIOWAVE RADIATION 
VESSELS 

See CONTAINERS 
VESSELS (CHEMICAL REACTIONS) 

See CHEMICAL REACTORS 
VESSELS (PRESSURE) 

See PRESSURE VESSELS 
VESSELS (REACTOR) 

See REACTOR VESSELS 
VHF RADIATION 

See RADIOWAVE RADIATION 
VIBRATION MODES 

See OSCILLATION MODES 
VIBRATIONS (MECHANICAL) 

See MECHANICAL VIBRATIONS 
VIGNA 

Estimation of No-fixation in cowpea grown in monoculture or in 
mixture with maize using '> N, 19:16780 (R;SY;In Arabic) 

VIRGIN ISLANDS 

An integrated assessment of electric power resource options in 

the US Virgin Islands, 19:15601 (R;US) 
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VIRTUAL PARTICLES 


VIRTUAL PARTICLES 
Relativistic effect of energy increase of a particle moving freely 
in vacuum from the quantum field theory point of view., 
19:16980 (R;UA;In Russian) 
VITAMINS 
The radioanalytical laboratory at Pelindaba: Applications for en- 
vironmental and health monitoring, 19:15957 (RA;CZ) 
VITRIFICATION 
Minimum Additive Waste Stabilization (MAWS): Technology 
summary, 19:14632 (R;US) 
VIVITRON TANDEM ACCELERATOR 
Present status of the VIVITRON, 19:16232 (RA;FR) 
voc 
See ORGANIC COMPOUNDS 
VOLATILE MATTER 
VOCABULARY (CONTROLLED) 
See STANDARDIZED TERMINOLOGY 
VOCATIONAL TRAINING 
See TRAINING 
VOID FRACTION 
Core void fraction distribution under high-temperature high- 
pressure boil-off conditions: Experiment at study with 
Two-Phase flow Test Facility (TRTF), 19:15147 (R;JP;In 
Japanese) 
VOLATILE MATTER 
Inhalation exposure to VOCs from household use of contami- 
nated domestic water, 19:16875 (R;US) 
VOLATILIZATION 
See EVAPORATION 
VOLCANIC GASES 
Volcanic gas emissions and their effect on ambient air charac- 
ter, 19:16538 (R;US) 
VOLT-AMPERE CHARACTERISTIC 
See ELECTRIC CONDUCTIVITY 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 
VORTEX FLOW 


Stability of elliptical vortex flows in fusion plasma, 19:17485 
(IA;XA) 


W 


W MINUS BOSONS 
Measurement of the production cross section for W + + in the elec- 
tron channel in ,/s = 1.8 TeV pp collisions, 19:17054 (R;US) 
W charge asymmetry measurement and Z’ search at CDF, 
19:17057 (R;US) 
W PLUS BOSONS 
Determination of the strong coupling constant (as) and a test of 
perturbative QCD using W + jets processes in the DO detec- 
tor, 19:17046 (R;US) 
Measurement of the production cross section for W + + in the elec- 
tron channel in ,/s = 1.8 TeV pp collisions, 19:17054 (R;US) 
W charge asymmetry measurement and Z’ search at CDF, 
19:17057 (R;US) 
WASHINGTON 
Analysis of deep seismic reflection and other data from the 
Southern Washington Cascades: Task No. 2, Quarterly re- 
port, July 1, 1993—September 30, 1993, 19:14445 (R;US) 
WASTE BURIAL 
See UNDERGROUND DISPOSAL 
WASTE CHEMICALS 
See CHEMICAL WASTES 
WASTE FORMS 
Hot isostatically-pressed aluminosilicate glass-ceramic with nat- 
ural crystalline analogues for immobilizing the calcined 
high-level nuclear waste at the Idaho Chemical Processing 
Plant, 19:14786 (R;US) 


Performance assessment model of a single waste package, 
19:14742 (R;US) 
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Qualifications and standards to be met by radioactive waste to 
be accepted for ultimate disposal (preliminary acceptance cri- 
teria of April 1990, as amended in October 1993) - national 
repository in the Konrad mine, 19:14610 (R;DE;in German) 

Requirements to be met by radioactive wastes prepared for em- 
placement in a repository and by measures for waste form 
quality control. Morsleben repository for radioactive wastes 
(ERAM). Pt. 1: Conditions of ultimate disposal. As of Septem- 
ber 1993, 19:14611 (R;DE;In German) 

Test plan for reactions between spent fuel and J-13 well water 
under unsaturated conditions, 19:14605 (R;US) 

The influence of moisture content of sand on leach rates from 
cement and bitumen radioactive waste forms in a shallow 
ground repository, 19:16609 (R;CA) 

Transmission electron microscopy of simulated DWPF high 
level nuclear waste glasses following gamma irradiation, 
19:15873 (R;US) 

Waste glass corrosion modeling: Comparison with experimental 
results, 19:14740 (R;US) 

WASTE HEAT UTILIZATION 

Increased use of reject heat from electric generation, 19:15645 
(R;US) 

WASTE ISOLATION PILOT PLANT 

See WIPP 


WASTE MANAGEMENT 
See also RADIOACTIVE WASTE MANAGEMENT 
WASTE PROCESSING 
WASTE RETRIEVAL 
WASTE STORAGE 
WASTE TRANSPORTATION 

Conference summaries, 19:14683 (1;CA) 

Environmental Education and Development Program, 19:15524 
(R;US) 

Environmental management 1994: Progress and plans of the 
environmental restoration and waste management program, 
19:14629 (R;US) 

Hanford Facility dangerous waste permit application, general in- 
formation: Revision 1, 19:14647 (R;US) 

Process waste assessment approach, training and technical as- 
sistance for DOE contractors: FY93 report, ADS #35303C, 
19:14688 (R;US) 

Robotics Technology Development Program: Technology sum- 
mary, 19:16104 (R;US) 

The concept of separation-transmutation and the management 
of radioactive wastes, 19:14685 (R;FR;In French) 

WASTE PROCESSING 
See also MATERIALS RECOVERY 
RADIOACTIVE WASTE PROCESSING 
WET OXIDATION PROCESSES 

Stage of development of flue gas treatment processes for coal- 
fired power plants, 19:14418 (R;FR;In French) 

Supercritical Water Oxidation Program (SCWOP): Technology 
summary, 19:14630 (R;US) 

WASTE PRODUCT UTILIZATION 

See also WASTE HEAT UTILIZATION 

Assessment and development of an industrial wet oxidation sys- 
tem for burning waste and low upgrade fuels: Final report, 
Phase 2B: Pilot demonstration of the MODAR supercritical 
water oxidation process, 19:14960 (R;US) 

Practical experience accumulated in clearance measurements 
with the H 13630 clearance measurement system, 19:16419 
(R;DE;In German) 

Surveys in Hokkaido on promotion of structuring models to be 
introduced to convert wastes into energy, 19:15654 (R;JP;In 
Japanese) 

WASTE RETRIEVAL 

Study of the retrievability of radioactive waste from a deep un- 
derground disposal facility: 1. Progress report. July 1992 - 
March 1993, 19:14663 (R;NL) 

Task analysis for the single-shell Tank Waste Retrieval Manipu- 
lator System, 19:14706 (R;US) 

WASTE SOLUTIONS 
See LIQUID WASTES 





WASTE STORAGE 

See also RADIOACTIVE WASTE STORAGE 

A method for aquifer and piezometric surface mapping with a 
cone penetrometer, 19:16614 (R;US) 

Waste Tank Safety Program: Annual status report for FY 1993, 
Task 3: Organic chemistry, 19:14711 (R;US) 

WASTE TRANSPORTATION 

Onsite transfers of radioactive material at Westinghouse Savan- 
nah River Company, 19:14594 (R;US) 

Radiological safety evaluation for a Savannah River Site Waste 
Transfer Facility: Revision 1, 19:14835 (R;US) 

WASTE TREATMENT 
See WASTE PROCESSING 
WASTE WATER 

A novel, integrated treatment system for coal waste waters: 
Quarterly report, June 2, 1993—September 1, 1993, 19:14413 
(R;US) 

Characterization of Secondary Solid Wastes in Trench Water in 
Waste Area Grouping 6 at Oak Ridge National Laboratory, 
Oak Ridge, Tennessee, 19:14704 (R;US) 

Compendium of basins for the potential applicability of Jack W. 
Mcintyre’s patented tool, 19:14507 (R;US) 

Geohydrologic study of the Michigan Basin for the applicability of 
Jack W. Mcintyre’s patented process for simultaneous gas re- 
covery and water disposal in production wells, 19:14500 (R;US) 

Geohydrological feasibility study of the Black Warrior Basin for 
the potential applicability of Jack W. Mcintyre’s patented pro- 
cess, 19:14516 (R;US) 

Human health risk assessment for radium discharged in pro- 
duced water offshore: Phase 2, 19:14477 (R;US) 

Hydrogeochemical and production controls on NORM in oil-and 
gas-field operations: Technical progress report, October 1, 
1993—December 31, 1993, 19:14489 (R;US) 

implementation of China’s three synchronizations policy: Case 
studies of wastewater treatment measures at new and reno- 
vated factories, 19:15653 (R;US) 

Integrated management of liquid effluents at the Hanford Site, 
19:14768 (R;US) 

Novel disk modules for membrane separation processes, 
19:14802 (R;US) 

Oxidation of phenolics in supercritical water: Quarterly technical 
progress report, June 1, 1993—August 31, 1993, 19:14416 
(R;US) 

Pressurized Fluidized-Bed Hydroretorting of Eastern Oil Shales: 
Progress report, October-December 1988, 19:14523 (R;US) 
Study on coal liquefaction conditions, 19:14349 (IA;JP;in Japan- 

ese) 
WASTEFORMS 
See WASTE FORMS 
WASTES 
See also CHEMICAL WASTES 
GASEOUS WASTES 
INDUSTRIAL WASTES 
LIQUID WASTES 
MUNICIPAL WASTES 
ORGANIC WASTES 
RADIOACTIVE WASTES 
SOLID WASTES 
Waste Minimization/Pollution Prevention Crosscut Plan, 1994, 
19:15545 (R;US) 
WATER 

See also DRINKING WATER 
GROUND WATER 
HEAVY WATER 
RAIN WATER 
SEAWATER 
WASTE WATER 

Assessment and development of an industrial wet oxidation sys- 
tem for burning waste and low upgrade fuels: Final report, 
Phase 2B: Pilot demonstration of the MODAR supercritical 
water oxidation process, 19:14960 (R;US) 

Determination of antimony in natural waters by preconcentration 
on a chelating sorbent followed by instrumental neutron acti- 
vation analysis, 19:15987 (RA;CZ) 


WATER POLLUTION 


Effects of elevated atmospheric CO. concentrations and water 
stress on field-grown maize, 19:16593 (R;US) 

Environmental effects on iron aluminides, 19:15767 (RA;US) 

Evaluation of the freeze-thaw/evaporation process for the treat- 
ment of produced waters: Quarterly technical progress report, 
October 1—December 31, 1993, 19:14475 (R;US) 

Experimental results of water film formation on various fuel 
forms from a fire suppression system, 19:14892 (R;US) 

Fragmentation and quench behavior of corium melt streams in 
water, 19:15488 (R;US) 

ICPP water inventory study leak test report, 19:16671 (R;US) 

ICPP water inventory study progress report, 19:14792 (R;US) 

ICPP water inventory study project summary report, 19:16670 
(R;US) 

IRMM-International Measurement and Evaluation Programme 
(IMEP): IMEP-3: Trace elements in a synthetic and a natural 
water, 19:15945 (RA;CZ) 

Initial measurements with an actively cooled calorimeter in a 
large pool fire, 19:16442 (R;US) 

LLNL participation in the fourth international interlaboratory 
comparison test (Round Robin 4), 19:16663 (R;US) 

Natural radionuclides in environmental media: a review of natural 
levels of radioactivity and background radiation levels and an 
assessment of factors affecting these levels, 19:16536 (R;GB) 

Oxidation of phenolics in supercritical water: Quarterly technical 
progress report, June 1, 1993—August 31, 1993, 19:14416 
(R;US) 

Radioanalysis of water, 19:15986 (RA;CZ) 

Tritium enrichment program research and development grant 
No. 4, 19:16688 (R;US) 

WATER COOLANT 

See WATER 


WATER COOLED GRAPHITE MODERATED REACTORS 
See LWGR TYPE REACTORS 


WATER COOLED REACTORS 
See aiso BR-2 REACTOR 
BWR TYPE REACTORS 
HFIR REACTOR 
HFR REACTOR 
JMTR REACTOR 
LWGR TYPE REACTORS 
MAPLE TYPE REACTORS 
OWR REACTOR 
PWR TYPE REACTORS 
Effects of tensile loading on upper shelf fracture toughness, 
19:15754 (R;US) 
Estimation of mechanical properties of cast stainless steels dur- 
ing thermal aging in LWR systems, 19:15711 (R;US) 
Reactor refueling containment system, 19:15199 (PA;US) 
Tensile-property characterization of thermally aged cast stain- 
less steels, 19:15262 (R;US) 


WATER MODERATED REACTORS 
See also BR-2 REACTOR 
BWR TYPE REACTORS 
HFIR REACTOR 
HFR REACTOR 
JMTR REACTOR 
MAPLE TYPE REACTORS 
OWR REACTOR 
PWR TYPE REACTORS 
An innovative fuel design concept for improved Light Water Re- 
actor performance and safety: Final technical report, April 24, 
1992—April 23, 1993, 19:15274 (R;US) 
WATER MODERATOR 
See WATER 


WATER POLLUTION 

Compilation, evaluation and assessment of the existing data on 
the pollution load affecting the water quality of the central 
stretch of the river Elbe on the basis of uniform common crite- 
ria (preliminary study). Vol. 1: Text volume, 19:16691 
(R;DE;In German) 

Compilation, evaluation and assessment of the existing data on 
the pollution load affecting the water quality of the central 
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WATER POLLUTION 


stretch of the river Elbe on the basis of uniform common crite- 
ria (preliminary study). Vol. 2, 19:16692 (R;DE;In German) 

Environmental genotoxicity: Probing the underlying mecha- 
nisms, 19:16813 (R;US) 

WATER POLLUTION CONTROL 

Design, manufacture and evaluation of a hydraulically installed, 

multi-sampling lysimeter: Final report, 19:16454 (R;US) 
WATER POLLUTION MONITORS 

Development of an optochemical sensor for continuous re- 
versible determination of nitrate in drinking water and ground 
water, 19:16018 (R;DE;iIn German) 

WATER RESOURCES 

Food security in the context of global environmental change, 
19:16576 (R;US) 

Natural resource damages under CERCLA: CERCLA Informa- 
tion Brief, 19:15536 (R;US) 

WATER RIGHTS 

Bilateral and multilateral agreements and other arrangements in 
Europe and North America on the protection and use of trans- 
boundary waters, 19:14915 (R;XU) 

WATER TREATMENT 

Characterization of Secondary Solid Wastes in Trench Water in 
Waste Area Grouping 6 at Oak Ridge National Laboratory, 
Oak Ridge, Tennessee, 19:14704 (R;US) 

The effect of improved preparation of makeup water at plants 
with boiler pressure < 50 bar, and the influence on costs and 
the environment, 19:15065 (R;SE;in Swedish) 

WATER TREATMENT PLANTS 

The use of ALUM and activated silica for 100 Area process wa- 

ter coagulation: Final report, 19:15342 (R;US) 
WATER VAPOR 

Trace water vapor detection in nitrogen and hydrogen chloride 

gases by FTIR spectroscopy, 19:16447 (R;US) 
WATER WAVES 

The impact of ERS-1 altimeter on the wave analysis and fore- 

cast, 19:16542 (R;DE) 
WATER WELLS 

Addendum 2: Logs of monitor wells drilled May 1988 through 
December 1992, 19:14493 (R;US) 

Inhalation exposure to VOCs from household use of contami- 
nated domestic water, 19:16875 (R;US) 

WATERBORNE PARTICLES 

See PARTICULATES 

WATERFLOODING 

See also CAUSTIC FLOODING 

Secondary oil recovery from selected Carter sandstone oilfiekds 
— Black Warrior Basin, Alabama: Quarterly technical progress 
report, September 1—-November 30, 1993, 19:14466 (R;US) 

WATERSHEDS 

See also MISSISSIPPI RIVER BASIN 

Soils of Walker Branch Watershed, 19:16649 (R;US) 
WAVE EQUATIONS 

See also SCHROEDINGER EQUATION 

Fast magneto-acoustic wave field profile in tokamak, 19:17479 
(IA;XA) 

WAVE FORMS 
An analog memory integrated circuit for waveform acquisition up 
to 900 MHz, 19:16321 (R;US) 

WAVEFORMS 

See WAVE FORMS 
WAVES (SHOCK) 

See SHOCK WAVES 
WAZ 16 

See NICKEL BASE ALLOYS 
WEAK CHARGED CURRENTS 

The Lorentz structure of the charged weak current in rdecays, 
19:17032 (R;DE) 

WEAK HADRONIC DECAY 

Contribution of hadronic intermediate states in nonleptonic weak 

decays of K, charm and B mesons, 19:17117 (R;JP) 
WEAK NEUTRAL CURRENTS 
Neutral current physics with the rlepton at LEP, 19:17045 (R;DE) 
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WEAK PARTICLE DECAY 
See also LEPTONIC DECAY 
WEAK HADRONIC DECAY 
Precision electroweak heavy flavor results from LEP and SLC, 
19:17109 (R;DE) 
WEAR 
Impact-friction vibrations of tubular systems. Numerical simula- 
tion and experimental validation, 19:15124 (R;FR;In French) 
WECS 
See WIND TURBINES 
WEINBERG ANGLE 
Status of Ap; measurement at SLD, 19:17111 (R;US) 
WEINBERG LEPTON MODEL 
Scalar production in models with 1 and 2 Higgs doublets, 
19:17001 (1;BR;in Portuguese) 
WEINBERG MODEL 
See WEINBERG LEPTON MODEL 
WEINBERG-SALAM GAUGE MODEL 
Spin and precision electroweak physics, 19:16990 (R;US) 
WELDING 
SWEN -— Selection of wrought nickel & nickel alloys; SW301M — 
Selection criteria for Type 300 series stainless steels; SW70W 
— Selection criteria for welding methods, 19:15785 (R;US) 
Solidification microstructures in single-crystal stainless steel 
melt pools, 19:15776 (R;US) 
WELL LOGGING EQUIPMENT 
Status report on ESF-related prototype testing, 19:14691 (R;US) 
WELL STIMULATION 
A COz-based analysis of a light-oil steamflood at NPR-1, Elk 
Hills, CA, 19:14447 (R;US) 
WELLS 
See also GEOTHERMAL WELLS 
INJECTION WELLS 
NATURAL GAS WELLS 
OIL WELLS 
WATER WELLS 
Hanford Environmental Information System (HEIS): Volume 4, 
Well-based subject areas, 19:16630 (R;US) 
WENDELSTEIN-7 STELLARATOR 
Radial electric fields in 1 = 2 torsatrorV/heliotron and stellarator, 
19:17459 (1A;XA) 
WEST GERMANY 
See FEDERAL REPUBLIC OF GERMANY 
WESTERN REGION 
See USA 
WESTVACO PROCESS 
See DESULFURIZATION 
WET OXIDATION PROCESSES 
Design for application of the DETOXS™ wet oxidation process to 
mixed wastes, 19:15648 (R;US) 
WETLANDS 
See also SWAMPS 
Evaluation of using cyclocranes to support drilling & production 
of oil & gas in wetland areas: Sixth quarterly technical 
progress report, incorporating milestone schedule/status, Oc- 
tober 1993—December 1993, 19:14473 (R;US) 
Regeneration of vegetation on wetland crossings for gas pipeline 
rights-of-way one year after construction, 19:14517 (R;US) 
WHALES 
See CETACEANS 
WHEY 
Industrial innovations for tomorrow: Advances in industrial 
energy-efficiency technologies: New bioreactor can produce 
high-value chemicals from food processing wastes, 19:14949 
(R;US) 
WHOLE-BODY COUNTERS 
Whole body counters: types, performance and uses, 19:16391 
(1;BR;in Portuguese) 
WILD ANIMALS 
Representing biological communities containing optimally forag- 
ing herbivores: Implications of adaptive behavior for 
community structure, 19:16702 (RA;US) 
WILPUTTE PROCESS 
See COAL GASIFICATION 





WIND 
Application of the wind atlas method to extremes of wind clima- 
tology, 19:15052 (R;DK) 
Climate change - wind in future, 19:15027 (RA;Fl) 
Computation of the passive transport of pollutants using a La- 
grange dispersion model, 19:16553 (IA;DE;In German) 
Experiences of wind gauges used for measurements in cold re- 
gions, 19:15028 (RA;Fl) 
Grid point presentation of effective surface roughness length 
and mean wind speed, 19:15025 (RA;Fl) 
The effect of elevation data representation on nocturnal 
drainage wind simulations: Revision 1, 19:16598 (R;US) 
The forecast ability of wind on the fjelds in northern Finland, 
19:15026 (RA;F1) 
Wind climate research in Finnish Lapland 1991-1992, 19:15031 
(RA;Fl) 
Wind energy potential in fell areas, 19:15023 (RA;Fl) 
Wind measurements at Yllaes broadcasting station 1982-1991, 
19:15022 (RA;Fl) 
Wind profiler, 19:15030 (RA;Fl) 
Wind profiler test results at the airport of Helsinki, 19:15033 
(RA;Fl) 
WIND ENERGY CONVERSION SYSTEMS 
See WIND TURBINES 
WIND GENERATORS 
See WIND TURBINES 
WIND POWER 
BOREAS - North wind - Pohjantuuli, 19:15020 (R;Fl) 
North region wind power prospects and its impact on the envi- 
ronment, 19:15034 (RA;Fl) 
Wind resources assessment in complex terrain in the far north, 
19:15021 (RA;Fl) 
WIND POWER PLANTS 
Development of other oil-alternative energy technologies, 
19:15035 (RA;JP) 
WIND TURBINES 
See also HORIZONTAL AXIS TURBINES 
A user's manual for the program TRES4: Random vibration 
analysis of vertical-axis wind turbines in turbulent winds, 
19:15053 (R;US) 
Development of a wind turbine system for Antarctica, 19:15044 
(RA;Fl) 
Evaluating the effects of icing on wind turbines, 19:15049 (RA;Fl) 
Icing of wind turbine rotor blades during operation, 19:15041 
(RA;Fl) 
Icing test and rework of WECS for use on Lapland’s fiells, 
19:15048 (RA;Fl) 
Kola test station for wind turbines, 19:15045 (RA;Fl) 
Rime accretion on the fells, 19:15050 (RA;Fl) 
Structure-independent measurement of icing, 19:15039 (RA;Fl) 
Wind loads in complex terrain, 19:15047 (RA;Fl) 
WiPP 
Compliance status report for the Waste Isolation Pilot Plant, 
19:14655 (R;US) 
Incorporating long-term climate change in performance assess- 
ment for the Waste Isolation Pilot Plant, 19:14726 (R;US) 
Independent technical review of the Bin and Alcove test pro- 
grams at the Waste Isolation Pilot Plant, 19:14636 (R;US) 
Regulatory issues for Waste Isolation Pilot Plant long-term com- 
pliance with U.S. Environmental Protection Agency 40 CFR 
191B and 268, 19:14722 (R;US) 
Status of Waste Isolation Pilot Plant compliance with 40 CFR 
191B, December 1992, 19:14723 (R;US) 
WOLFRAM 
See TUNGSTEN 
WOMEN 
Third annual US Department of Energy review of laboratory pro- 
grams for women, 19:15529 (R;US) 
wooD 
Experimental and theoretical study of thermal treatments of 
wood. Physico-mechanical characterization of treated woods, 
19:16926 (R;FR;In French) 
Molecular organization in the native state of woody tissue: Stud- 
ies of tertiary structure using the Raman microprobe solid 


WYOMING 


state 13C NMR and biomimetic tertiary aggregates: Progress 
report, July 1, 1989—June 30, 1993, 19:14957 (R;US) 

Molten sulfate-carbonate liquids in the effluents of wood com- 
bustion for power production, 19:14958 (R;US) 

Pollutant emissions of commercial and industrial wood furnaces: 
Registration of the state of engineering and possibilities to re- 
duce emissions, 19:14961 (R;DE;in German) 

Storage of chunkwood, chips and firewood: Survey of literature 
and practical experiments, 19:14968 (R;DK;In Danish) 


WOOD ALCOHOL 
See METHANOL 


WOOD BURNING FURNACES 
Pollutant emissions of commercial and industrial wood furnaces: 
Registration of the state of engineering and possibilities to re- 
duce emissions, 19:14961 (R;DE;In German) 


WOOD FUELS 
Flux and concentration processes of radioactive elements in the 
forest industry; dosimetry, biofueled heating plants, the alka- 
line and the acidic pulp mill processes, 19:15306 (R;SE) 
Utilization of forest energy in the Northern Finland, 19:14966 
(R;Fl;in Finnish) 


WORKERS 
See PERSONNEL 


WT-3 TOKAMAK 
Sawtooth stabilization by electron cyclotron heating near q = 1 
surface in WT-3 tokamak, 19:17451 (IA;XA) 


WWER TYPE REACTORS 
See also WWER-3 REACTOR 
WWER-5 REACTOR 
Analysis of WWER. in transient and accident modes, 19:15135 
(lA;BG;In Bulgarian) 


WWER-1000 REACTOR 
See WWER-5 REACTOR 


WWER-3 REACTOR 

Analysis of the thermohydraulic and thermomechanical pro- 
cesses in the reactor core and fuel rods of WWER-440 and 
WWER-1000 in case of LOCA in the primary coolant circuit, 
19:15131 (IA;BG;In Bulgarian) 

Computer codes for coupled calculations of WWER-440 and 
WWER-1000 reactor core thermohydraulic and fuel rod ther- 
momechanical behaviour under DBA LOCA conditions, 
19:15130 (IA;BG;In Bulgarian) 

International assistance to upgrade the safety of Soviet- 
designed nuclear power plants. Selected activities in Eastern 
and Central Europe and the countries of the former Soviet 
Union: An overview, 19:15146 (1;XA) 

Requirements to be met by the stationary NPP monitoring sys- 
tems for measuring accidental emissions and immission, 
19:15433 (IA;DE;In German) 


WWER-440 REACTOR 
See WWER-3 REACTOR 


WWER-5 REACTOR 

Analysis of the thermohydraulic and thermomechanical pro- 
cesses in the reactor core and fuel rods of WWER-440 and 
WWER-1000 in case of LOCA in the primary coolant circuit, 
19:15131 (IA;BG;In Bulgarian) 

International assistance to upgrade the safety of Soviet- 
designed nuclear power plants. Selected activities in Eastern 
and Central Europe and the countries of the former Soviet 
Union: An overview, 19:15146 (1;XA) 


WWER-500 REACTOR 
See WWER-5 REACTOR 


WYOMING 
Enhanced oil recovery utilizing high-angle wells in the Frontier 
Formation, Badger Basin Field, Park County, Wyoming: 
Quarterly technical progress report, 1 October 1993-31 De- 
cember 1993, 19:14464 (R;US) 
Greater Green River basin well-site selection, 19:14498 (R;US) 
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X CODES 


X 


X CODES 
XRAY applied program package for calculation of electron- 
photon fields in the energy range of 1-1000 keV, 19:17339 
(IA;RU;In Russian) 
X RADIATION 
Compton scattering of photons from electrons bound in light ele- 
ments, 19:17362 (RA;US) 
Double photoionization of He at 
19:17365 (RA;US) 
Elimination of two atomic electrons by a single high energy pho- 
ton, 19:17364 (RA;US) 
X-2830 RESONANCES 
See MESONS 
X-RAY EQUIPMENT 
Diagnostic x-ray equipment and its use, 19:16774 (R;Fl) 
X-RAY FLUORESCENCE ANALYSIS 
Abstracts from the international conference on nuclear analyti- 
cal methods in the life sciences, 19:15896 (R;CZ) 
VIRESYME: an X-ray fluorescence analysis software, 19:16378 
(R;FR;In French) 
XENON 132 TARGET 
On the hadron formation time in pion-nucleus collisions, 
19:17283 (IA;DE) 
XENON 136 REACTIONS 
Study of pheripheral nuclear collisions at SIS energies, 
19:17267 (IA;DE) 
XENON FLUORIDES 
Kinetics modeling and interpretation of experimental results for 
XeF: Annual report, December 1985-November 1986, 
19:16196 (R;US) 


intermediate energies, 


Y 


Y*RESONANCES 

See BARYONS 

Y-12 PLANT 

Calendar year 1993 groundwater quality report for the Bear Creek 
Hydrogeologic Regime, Y-12 Plant, Oak Ridge, Tennessee: 
1993 groundwater and surface water quality data and calcu- 
lated rate of contaminant migration, Part 1, 19:14837 (R;US) 

Calendar year 1993 groundwater quality report for the Chestnut 
Ridge Hydrogeologic Regime, Y-12 Plant, Oak Ridge, Ten- 
nessee: 1993 groundwater quality data and calculated rate of 
contaminant migration, Part 1, 19:14839 (R;US) 

Calendar year 1993 groundwater quality report for the Upper East 
Fork Poplar Creek Hydrogeologic Regime, Y-12 Plant, Oak 
Ridge, Tennessee: 1993 groundwater quality data and calcu- 
lated rate of contaminant migration, Part 1, 19:14838 (R;US) 

Remedial Investigation Report on the Abandoned Nitric Acid 
Pipeline at the Oak Ridge Y-12 Plant, Oak Ridge, Tennessee: 
Energy Systems Environmental Restoration Program; Y-12 
Environmental Restoration Program, 19:16626 (R;US) 

Remedial investigation report on the abandoned nitric acid 
pipeline at the Oak Ridge Y-12 Plant, Oak Ridge, Tennessee, 
19:14865 (R;US) 

Y-12 Development organization technical progress report, pe- 
riod ending November 15, 1993: Part 9 - summaries, 
19:15800 (R;US) 

YANG-MILLS THEORY 

A precise determination of the running coupling in the SU(3) 
Yang-Mills theory, 19:16968 (R;DE) 

Integrability of N=3 super Yang-Mills equations, 19:16963 (R;DE) 

Magnetic screening in thermal Yang-Mills theories, 19:16977 
(IA;DE) 

The super self-dual matreoshka, 19:16964 (R;DE) 

YIELD (CHEMICAL REACTION) 
See CHEMICAL REACTION YIELD 
YIELDS 
See also CHEMICAL REACTION YIELD 
GAS YIELDS 
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Development of bituminous coal liquefaction technology.: Study 

on aiding of pilot plant, 19:14371 (IA;JP;In Japanese) 
YTTERBIUM COMPOUNDS 

Synthesis and processing of complex ceramic oxides, 19:15823 
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19:14800 WSARC-RP-=93-1111-Rev.1 
19:14801 WSRC-RP-93-1342 
19:14802 WSRC-RP-93-1541 
19:14803 WSRC-TR-93-056 
19:14804 WSRC-TR-93-089-Rev.1 
19:14805 WSRC-TR-93-502 
19:14806 WSRC-TR-93-623 
19:14807 WSRC-TR-94-041 
19:14808 WSRC-TR-94-100-14 
19:14835 WSRC-MS-93-593-Rev.1 
19:14836 WSRC-RP-93-0991 
19:14891 WSRC-MS-—93-362 
19:14892 WSRC-MS—93-604 
19:14893 WSRC-TR-93-301-Rev.1 
19:14894 WSRC-TR-93-433 
19:14895 WSRC-TR-93-679 
19:14896 WSRC-TR-94-056 
19:14905 NMP-—94-01 
19:14943 WSRC-TR-92-594 
19:15293 WSRC-TR-92-332 
19:15308 WSRC-TR-94-069 
19:15369 SRT-CMA-93-0058 
19:15370 WSRC-MS-—94-075 
19:15371 WSRC-TR-93-100-11 
19:15372 WSRC-TR-93-262 
19:15373 WSRC-TR-93-617-Pt.1 
19:15374 WSRC-TR-93-61 7-Pt.2 
19:15557 WSRC-IM-93-1 7-1 
19:15558 WSRC-IM-93-17-5 
19:15559 WSRC-IM-93-1 7-14 
19:15560 WSRC-IM-93-017-16 
19:15873 WSRC-MS—94-004 
19:16134 SRT-CMA-930065 
19:16135 SRT-CMA-930069 
19:16139 WSRC-MS-—93-453 
19:16140 WSRC-TR-93-613 
19:16672 WSRC-TR-93-572 
19:16699 WSRC-MS-92-492 
19:16700 WSRC-TR-93-644 
19:16871 WSRC-MS-—94-002 
19:16872 WSRC-RP-$92-499 
19:16873 WSRC-TR-93-669 
Westinghouse Electric Corp., West Mif- 
flin, PA (United States). Bettis Atomic 
Power Lab. 
19:15264 WAPD-T-3002 
Westinghouse Electric Corp., Orlando, 
FL (United States) 
19:15071 DOE/MC/23 167-3684 


Contract No. 


AC21-87MC11089 


AC21-87MC24022 


AC21-87MC24257 


AC21-88MC23174 


AC21-88MC25124 


AC21-88MC25185 


AC21-89MC26288 


AC21-90MC26024 


AC21-90MC26025 


AC21-90MC27222 


AC21-90MC27226 


AC21-91MC28162 


AC21-91MC28239 


AC21-92MC29101 


AC21-92MC29107 


AC21-92MC29109 


AC21-92MC29112 


AC21-92MC29112 


Abstract No. Report No. 

Westinghouse Electric Corp., Orlando, 
FL (United States). Power Generation 
Projects Div. 

19:14425 DOE/MC/23167—3686 

Institute of Gas Technology, Chicago, IL 
(United States) 

19:14523 DOE/MC/1 1089-3690 
19:14524 DOE/MC/1 1089-3691 
19:14525 DOE/MC/1 1089-3694 

Westinghouse Electric Corp., Pittsburgh, 
PA (United States). Science and Tech- 
nology Center 

19:15072 DOE/MC/24022-3654 

Westinghouse Electric Corp., Pittsburgh, 
PA (United States). Science and Tech- 
nology Center 

19:15073 DOE/MC/24257-3705 

General Electric Co., Erie, PA (United 

States) 
19:14426 
19:15056 
19:15674 
19:15675 
19:15676 
19:15677 
19:15678 


DOE/MC/23174—94/C0322 
DOE/MC/23174—94/C0323 
DOE/MC/23174—94/C0320 
DOE/MC/23174—-94/C0321 
DOE/MC/23174—94/C0324 
DOE/MC/23174—94/C0326 
DOE/MC/23174—94/C0329 
19:15688 DOE/MC/23174—94/C0319 
19:15689 DOE/MC/23174—94/C0325 
GE Transportation Systems, Erie, PA 
(United States) 
19:15679 DOE/MC/23174—94/C0330 
Little (Arthur D.), Inc., Cambridge, MA 
(United States) 
19:15680 DOE/MC/25124—94/C0273 
Energy and Environmental Research 
Corp., irvine, CA (United States) 
19:14411 DOE/MC/25185-3706 
Manufacturing and Technology Conver- 
sion International, inc., Columbia, MD 
(United States) 
19:15057 DOE/MC/26288-3688 
CER Corp., Las Vegas, NV (United States) 
19:14502 DOE/MC/26024—3537 
Petroleum Consulting Services, Canton, 
OH (United States) 
19:14503 DOE/MC/26025—94/C0317 
Detroit Diesel Corp., MI (United States) 
19:15681 DOE/MC/27222-3624 
ARCTECH, Inc., Chantilly, VA (United 
States) 
19:14309 DOE/MC/27226-3692 
Kentucky Univ., Lexington, KY (United 
States). Center for Applied Energy Re- 
search 
19:15075 DOE/MC/28162-3682 
PrimeEnergy Corp., Stamford, CT (United 
States) 
19:14504 DOE/MC/28239-94/C0327 
Arizona Univ., Tucson, AZ (United 
States). Lab. for Advanced Subsur- 
face Imaging 
19:16901 DOE/MC/29101-94/C0333 
Delphi Research, Inc., Albuquerque, NM 
(United States) 
19:15648 DOE/MC/29107—94/C0331 
ECO, Inc., Annapolis, MD (United States) 
19:16497 DOE/MC/291 09-3634 
Martin Marietta Astronautics Group, Lit- 
tleton, CO (United States) 
19:14640 DOE/MC/291 12-3641 
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Contract No. 


AC21-92MC29113 


AC21-93MC30010 


AC21-93MC30247 


AC22-87PC79812 


AC22-88PC88818 


AC22-90BC14653 


AC22-90BC14654 


AC22-90BC14659 


AC22-91BC14839 


AC22-91PC90042 


AC22-91PC90046 


AC22-91PC90056 


AC22-91PC90365 


AC22-91PC91030 


AC22-91PC91053 


AC22-91PC91054 


AC22-91PC91058 


AC22-91PC91059 


AC22-91PC91162 


AC22-91PC91347 


Abstract No. Report No. 
Mechanical Technology, Inc., Latham, NY 
(United States) 
19:16105 DOE/MC/291 13-3574 
Research Triangle Inst., Research Trian- 
gle Park, NC (United States) 
19:14313 DOE/MC/30010-3708 
Westinghouse Electric Corp., Orlando, 
FL (United States) 
19:15060 DOE/MC/30247-3681 
UOP, Inc., Des Plaines, IL (United States) 
19:16045 DOE/PC/79812-T17 
Hydrocarbon Research, Inc., Princeton, 
NJ (United States) 
19:14314 DOE/PC/88818-T3 
19:14315 DOE/PC/88818-T5 
Texas Univ., Austin, TX (United States). 
Center for Petroleum and Geosystems 
Engineering 
19:14450 DOE/BC/14653-T9 
K and A Energy Consultants, Inc., Tulsa, 
OK (United States) 
19:14451 DOE/BC/14654—15 
Oklahoma Univ., Norman, OK (United 
States). School of Petroleum and Ge- 
ological Engineering 
19:14452 DOE/BC/14659-7 
ICF Resources, Inc., Fairfax, VA (United 
States) 
19:14453 DOE/BC/14839-2 
UOP, Inc., Des Plaines, IL (United States) 
19:16046 DOE/PC/90042-T8 
Union Carbide Chemicals and Plastics 
Co., Inc., South Charleston, WV 
(United States). South Charleston 
Technical Certer 
19:14975 DOE/PC/90046-T8 
Kentucky Univ., Lexington, KY (United 
States). Center for Applied Energy Re- 
search 
19:16047 DOE/PC/90056-T13 
Southern Research Inst., Birmingham, 
AL (United States) 
19:14399 DOE/PC/90365—-T13 
Dow Corning Corp., Carrollton, KY 
(United States) 
19:14508 DOE/PC/91030-T7 
SRI International, Menlo Park, CA (United 
States) 
19:14318 DOE/PC/91053-T7 
SRI International, Menio Park, CA (United 
States). Chemistry Lab. 
19:14317 DOE/PC/91053-T6 
Pittsburgh Univ., PA (United States). 
Dept. of Chemical and Petroleum En- 
gineering 
19:14319 DOE/PC/91054—-TS 
Kentucky Univ., Lexington, KY (United 


States). Center for Applied Energy Re- 
search 


19:14320 DOE/PC/91058-T8 
Engineering Resources, Inc., Fayetteville, 
AR (United States) 
19:14321 DOE/PC/91059-T6 
Coal Tech Corp., Merion Station, PA 
(United States) 
19:14432 DOE/PC/91162-T8 


AQUATECH Systems, Warren, NJ (United 
States) 


19:14414 DOE/PC/91347-T6 
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AC22-92BC14880 


AC22-92BC1 4881 


AC22-92BC14882 


AC22-92BC1 4883 


AC22-92MT92008 


AC22-92MT92009 


AC22-92MT92011 


AC22-92MT92012 


AC22-92PC91155 


AC22-92PC91338 


AC22-92PC92106 


AC22-92PC92109 


AC22-92PC92112 


AC22-92PC92159 


AC22-92PC92160 


AC22-82PC92176 


AC22-92PC92196 


AC22-92PC92205 


AC22-93BC1 4892 


AC22-93BC14894 


AC22-93BC1 4897 


AC22-93PC92116 


AC22-93PC92120 


Abstract No. Report No. 

New Mexico Petroleum Recovery Re- 
search Center, Socorro, NM (United 
States) 

19:14458 DOE/BC/14880-6 

Kansas Univ. Center for Research, Inc., 
Lawrence, KS (United States) 

19:14459 DOE/BC/14881-6 

University of Southern Mississippi, Hat- 
tiesburg, MS (United States). Dept. of 
Polymer Science 

19:14460 DOE/BC/14882-6 

Illinois Inst. of Tech., Chicago, IL (United 
States) 

19:14461 DOE/BC/14883-6 

Pennsylvania State Univ., University 
Park, PA (United States). Dept. of Min- 
eral Engineering 

19:16623 DOE/MT/92008-5 

Resource Technology Corp., Laramie, 
WY (United States) 

19:14475 DOE/MT/92009-6 

Texas Univ., Austin, TX (United States). 
Bureau of Economic Geology 

19:14489 DOE/MT/9201 1-7 

Mission Research Corp., San Diego, CA 
(United States) 

19:14473 DOE/MT/92012-6 

United Technologies Research Center, 
East Hartford, CT (United States) 

19:15061 DOE/PC/91155-T5 
Radian Corp., Austin, TX (United States) 
19:15081 DOE/PC/91338-T6 

Surface/interface, Inc., Mountain View, 
CA (United States) 

19:16048 DOE/PC/92106—T4 
19:16049 DOE/PC/92106-T5 

Altamira Instruments, Inc., Pittsburgh, PA 
(United States) 

19:16050 DOE/PC/92109-T3 

SRI International, Menio Park, CA (United 
States) 

19:14976 DOE/PC/92112-T3 

Combustion Engineering, Inc., Windsor, 
CT (United States) 

19:15062 DOE/PC/92159-T4 
Babcock and Wilcox Co., Barberton, OH 
(United States). Contract Research 

Div. 
19:16179 DOE/PC/92160-T5 

United Technologies Corp., East Hartford, 
CT (United States). Research Center 

19:14434 DOE/PC/92176-T5 

Advanced Fuel Research, Inc., East Hart- 
ford, CT (United States) 

19:15063 DOE/PC/92196-T2 

Carpco, Inc. (United States) 

19:14291 DOE/PC/92205-T4 

Michigan Technological Univ., Houghton, 
Mi (United States) 

19:14442 DOE/BC/14892-1 

Tulsa Univ., OK (United States) 

19:14462 DOE/BC/14894—1 

Wyoming Univ., Laramie, WY (United 
States). Inst. for Energy Research 

19:14463 DOE/BC/14897—1 

Delaware Univ., Newark, DE (United 
States) 

19:16051 DOE/PC/92116-T1 

Media and Process Technology, Inc., 
Pittsburgh, PA (United States) 

19:14326 DOE/PC/92120-T2 





Contract No. 


AC34-90DP62349 


AC34-90RF62349 


AC35-89ER40486 


Al02-89ER1 4068 


Al05-90ER60929 


Al05-90ER61094 


Al05-91ER61117 


Al05-930R22089 


Al08-92NV10874 


Al09-85SR1 4069 


Al09-86SR15122 


Al21-86MC23120 


Al22-82PC92150 


Af79-91BP21708 


AT21-92MC29267 


BI79-84BP1 4383 


BI79-89BP01873 


BI79-90BP10544 


BI79-91BP21182 


Abstract No. Report No. 
EG and G Rocky Flats, Inc., Golden, CO 
(United States) 
19:14719 RFP-4827 
19:16651 RFP—4774 
EG and G Rocky Flats, Inc., Golden, CO 
(United States) 
19:15657 PATENTS-US—A7862885 
19:16577 RFP—4785 
Los Alamos National Lab., NM (United 
States) 
19:16317 LA-UR-94-427 
Lawrence Livermore National Lab., CA 
(United States) 
19:16432 UCRL-CR-1 15715 
19:16433 UCRL-CR-115919 
Forest Service, Madison, WI (United 
States). Forest Products Lab. 
19:14957 DOE/ER/14068-T1 
National Science Foundation, Washing- 
ton, DC (United States) 
19:16679 CONF-8910585—Summ. 
19:16680 CONF-8910585—-Vol.1 
19:16681 CONF-8910585—Vol.2 
National Insts. of Health, Bethesda, MD 
(United States) 

19:16728 CONF-9009340—Summ. 
National Oceanic and Atmospheric Ad- 
ministration, Boulder, CO (United 
States). Environmental Research 

Labs. 
19:16516 CONF-91 11335—Absts. 
Geological Survey, Menlo Park, CA 
(United States) 
19:16538 DOE/OR/22089-1 
19:16902 DOE/OR/22089-4 
Geological Survey, Denver, CO (United 
States) 
19:14747 USGS-OFR-93-651 
Forest Service, Aiken, SC (United 
States). Southeastern Forest Experi- 
ment Station 
19:16707 DOE/SR/14069-3 
Forest Service, Athens, GA (United 
States). Forestry Sciences Lab. 
19:14946 DOE/SR/15122-T1 
National Inst. of Standards and Technok- 
ogy, Boulder, CO (United States). 
Thermophysics Div. 
19:14501 DOE/MC/23120—94/C0318 
Jet Propulsion Lab., Pasadena, CA 
(United States) 
19:14327 DOE/PC/92150-T6 
Fish and Wildlife Service, Cook, WA 
(United States) 
19:14986 DOE/BP/21708-2 
Geological Survey, Denver, CO (United 
States) 
19:14445 DOE/MC/29267-3702 
Shoshone-Bannock Tribe, Fort Hall, ID 
(United States) 
19:14984 DOE/BP/14383-5 
Washington Dept. of Fisheries, Olympia, 
WA (United States) 

19:16706 DOE/BP/01873-1 
Eastern Washington Univ., Cheney, WA 
(United States). Upper Columbia 

United Tribes Fisheries Center 
19:14983 DOE/BP/10544-3 
Idaho Dept. of Fish and Game, Boise, ID 
(United States). Fisheries Research 
Section 


19:14985 DOE/BP/21182-3 


Contract No. 


BI79-92BP60415 


BI79-92BP60479 


FC01-89CE22051 


FC02-881D12691 


FC02-92CE 16067 


FC03-90ER61010 


FC03-92SF19460 


FC04-881D12711 


FC07-911D13103 


FC07-911D13132 


FC08-93NV11417 


FC21-86LC11084 


FC21-86MC10637 


FC21-89MC26042 


FC21-89MC26268 


FC21-90MC25140 


FC21-90MC26008 


FC21-90MC27229 


FC21-90MC27229 


Abstract No. Report No. 
Washington Dept. of Fisheries, Olympia, 
WA (United States) 
19:14987 DOE/BP/60415—1 
Confederated Salish and Kootenai 
Tribes, Pablo, MT (United States) 
19:14988 DOE/BP/60479-1 
Florida Solar Energy Center, Cape 
Canaveral, FL (United States) 
19:15624 FSEC-CR-664-93 
Tennessee Univ., Knoxville, TN (United 
States) 
19:15646 DOE/ID/12691-T6 
Urban Consortium for Technology Initia- 
tives (United States). Energy Task 
Force 
19:15687 DOE/CE/16067—1 
19:16522 DOE/CE/16067-2 
California Univ., Davis, CA (United States) 
19:16515 CONF-9110127-5 
19:16517 CONF-9204273—Summ. 
Colorado State Univ., Fort Collins, CO 
(United States) 
19:16526 DOE/ER/61010-T15 
Harvard Univ., Cambridge, MA (United 
States). Dept. of Applied Science 
19:16527 DOE/ER/61010-T22 
Rochester Univ., NY (United States). Lab. 
for Laser Energetics 
19:17563 DOE/SF/19460—02 
Stone and Webster Engineering Corp., 
Boston, MA (United States) 
19:14960 DOE/ID/12711-T2 
Lehigh Univ., Bethlehem, PA (United 


States). Dept. of Physics 


19:15725 DOE/ID/13103-T1 
Battelle, Columbus, OH (United States) 
19:15647 DOE/ID/13132-T1 
Nevada Univ., Reno, NV (United States). 
Desert Research Inst. 
19:14644 DOE/NV/11417-3 
Wyoming Univ., Laramie, WY (United 
States). Environmental Simulation 
Lab. 
19:14530 DOE/LC/11084-3543 
North Dakota Univ., Grand Forks, ND 
(United States). Energy and Environ- 
mental Research Center 
19:14286 DOE/MC/10637-3664 
19:14287 DOE/MC/10637—3665 
19:14305 DOE/MC/10637-3703 
19:14395 DOE/MC/10637-—3679 
19:14424 DOE/MC/1 0637-3663 
American Electric Power Service Corp., 
Columbus, OH (United States) 
19:15074 DOE/MC/26042-3709 
Utah Univ., Salt Lake City, UT (United 
States) 
19:14527 DOE/MC/26268-3650 
19:14528 DOE/MC/26268-3669 
Utah Univ., Salt Lake City, UT (United 
States). Dept. of Chemical and Fuels 
Engineering 
19:14526 DOE/MC/26268-94/C0328 
Southern Co. Services, Inc., Birmingham, 
AL (United States) 
19:14306 DOE/MC/25140—-3707 
Hague international, South Portland, ME 
(United States) 
19:16144 DOE/MC/26008-94/C0240 
Thermochem, Inc., Columbia, MD (United 
States) 


19:14427 DOE/MC/27229-3676 
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FC21-90MC27339 


Contract No. 
FC21-90MC27339 


FC21-91MC26308 


FC21-91MC27363 


FC21-91MC27364 


FC21-92MC27391 


FC21-92MC29264 


FC21-93MC29444 


FC21-93MC30097 


FC21-93MC30126 


FC22-87PC79796 


FC22-90PC89657 


FC22-90PC89663 


FC22-90PC89664 


FC22-91PC90547 


FC22-91PC90548 


FC22-82PC92521 


Abstract No. Report No. 
Encoal Corp., Gillette, WY (United States) 
19:14310 DOE/MC/27339-3621 
Combustion Engineering, Inc., Windsor, 
CT (United States) 
19:14308 DOE/MC/26308-3646 
Tampa Electric Co., FL (United States) 
19:15058 DOE/MC/27363-3649 
19:16622 DOE/MC/27363-3629 
Pyropower Corp., San Diego, CA (United 
States) 
19:14428 DOE/MC/27364—-94/C0338 
Kerr-McGee Coal Corp., Oklahoma City, 
OK (United States) 
19:14311 DOE/MC/27391-3678 
19:14312 DOE/MC/27391-3680 
Massachusetts Inst. of Tech., Cambridge, 
MA (United States) 
19:14429 DOE/MC/29264-3659 
TAMCO Power Partners, Williamsport, PA 
(United States) 
19:15059 DOE/MC/29444-3653 
North Dakota Univ., Grand Forks, ND 
(United States). Energy and Environ- 
mental Research Center 
19:14420 DOE/MC/30097-3516 
Western Research Inst., Laramie, WY 
(United States) 
19:14289 DOE/MC/30126-3477 
19:14472 DOE/MC/30126-3704 
Energy and Environmental Research 
Corp., Irvine, CA (United States) 
19:15076 DOE/PC/79796—T35 
Passamaquoddy Tribe, Thomaston, ME 
(United States). Passamaquoddy 
Technology 
19:15077 DOE/PC/89657-T2 
CQ, Inc., Homer City, PA (United States) 
19:14396 DOE/PC/89663-T12 
Power Environmental Services, Inc., 
Butte, MT (United States) 
19:14290 DOE/PC/89664-T7 
Energy and Environmental Research 
Corp., irvine, CA (United States) 
19:14431 DOE/PC/90547-T13 
LIFAC North America, Inc., Pittsburgh, 
PA (United States) 
19:14412 DOE/PC/90548-T11 
19:15079 DOE/PC/90548-T10 
illinois Univ., Urbana, IL (United States) 
19:14415 DOE/PC/92521-T107 
Southern Illinois Univ., Carbondale, IL 
(United States) 
19:14333 DOE/PC/92521-T105 
Institute of Gas Technology, Chicago, IL 
(United States) 
19:14331 DOE/PC/92521-T102 
19:14332 DOE/PC/92521-T103 
19:14334 DOE/PC/92521-T106 
19:14435 DOE/PC/92521-T104 
Southern lilinois Univ., Carbondale, IL 
(United States). Dept. of Geology 
19:14391 DOE/PC/92521-T110 
Southern Illinois Univ., Carbondale, IL 
(United States). Dept. of Mining Engi- 
neering 
19:14293 DOE/PC/92521-T116 
Illinois Dept. of Energy and Natural Re- 
sources, Springfield, IL (United States) 
19:14292 DOE/PC/92521-T115 
19:14294 DOE/PC/92521-T117 
19:14295 DOE/PC/92521-T123 
19:14335 DOE/PC/92521-T125 
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FC22-93BC1 4950 


FC22-93BC14951 


FC22-93BC1 4952 


FC22-93BC14953 


FC22-93BC14959 


FC22-93BC1 4960 


FC22-93BC1 4961 


FC22-93BC1 4963 


FC79-89BP94402 


FG01-91CE15508 


FG01-92CE15974 


FG01-93EW53023 


FG02-781R05106 


FG02-85ER13347 


FG02-85ER45189 


FG02-85ER45209 


Abstract No. Report No. 


19:14400 
19:14401 
19:14402 
19:15082 
19:15083 
19:15084 


DOE/PC/92521-T121 
DOE/PC/92521-T122 
DOE/PC/92521-T124 
DOE/PC/92521-T111 
DOE/PC/92521-T112 
DOE/PC/92521-T113 
19:15650 DOE/PC/92521-T109 
19:16776 DOE/PC/92521-T114 
lilinois State Geological Survey, Cham- 
paign, IL (United States) 
19:14390 DOE/PC/92521-T101 
19:15649 DOE/PC/92521-T108 
Southern Illinois Univ., Carbondale, IL 
(United States). Dept. of Mechanical 
Engineering and Energy Processes 
19:14330 DOE/PC/92521-T100 
Kentucky Univ., Lexington, KY (United 
States). Center for Applied Energy Re- 
search 
19:14329 DOE/PC/92521-T99 
Sierra Energy Co., Cody, WY (United 
States) 
19:14464 DOE/BC/14950-5 
Tulsa Univ., OK (United States) 
19:14465 DOE/BC/14951-4 
Anderman/Smith Operating Co., Denver, 
CO (United States) 
19:14466 DOE/BC/14952-5 
Utah Geological and Mineral Survey, Salt 
Lake City, UT (United States) 
19:14467 DOE/BC/14953—1 


Texas Univ., Austin, TX (United States). 
Bureau of Economic Geology 


19:14468 DOE/BC/14959-6 
Texaco Exploration and Production, inc., 
Bridge City, TX (United States) 
19:14469 DOE/BC/14960-3 
Columbia Univ., Palisades, NY (United 
States). Lamont-Doherty Earth Obser- 
vatory 
19:16897 DOE/BC/14961—1 
Amoco Production Co., Tulsa, OK 
(United States) 

19:14470 DOE/BC/14963-1 
Columbia River Inter-Tribal Fish Commis- 
sion, Portland, OR (United States) 

19:14989 DOE/BP/94402-9 
19:14990 DOE/BP/94402-10 
Superior |.D. Tube Cleaners, Inc., Bel- 
laire, TX (United States) 
19:15054 DOE/CE/15508-T1 
Nebraska Univ., Lincoln, NE (United 
States). Dept. of Electrical Engineering 
19:15845 DOE/CE/15974—-T7 
Tulane Univ., New Orleans, LA (United 
States) 

19:16687 DOE/EW/53023-T4 
Urban Consortium for Technology initia- 
tives (United States). Energy Task 

Force 
19:15665 DOE/IR/05106—-9 
Kansas State Univ., Manhattan, KS 
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DE94619162 
DE94622280 
DE94619673 
DE94620551 
DE94619342 
DE94619484 
DE94619565 
DE94619696 


DE94619797 
DE94619530 
DE94619027 
DE94619028 
DE94619314 
DE94619055 
DE94622012 
DE94619674 
DE94619777 
DE94622626 
DE94619056 
DE94619029 
DE94619675 
DE94619778 
DE94619163 
DE94620722 


Distribution 
Category 
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AECL- 


Report Abstract Source of Order 


Distribution 
Number Number Availability 


Number Category 


10937 19:16610  OSTI; NTIS (US Sales Only); INIS DE94619147 
10950 19:15706  OSTI; NTIS (US Sales Only); INIS DE94619033 
10953 19:14818 | OSTI; NTIS (US Sales Only); INIS DE94620852 
10965 19:15161 | OSTI; NTIS (US Sales Only); INIS DE94619676 
10990 19:14922  OSTI; NTIS (US Sales Only); INIS DE94619490 
9577 19:14815  OSTI; NTIS (US Sales Only); INIS DE94619317 
9889 19:14816 | OSTI; NTIS (US Sales Only); INIS DE94619318 
9944 19:15157  OSTI; NTIS (US Sales Only); INIS DE94619677 

AECS-A/RRE- 


19 19:16780 OSTI; NTIS (US Sales Only); INIS DE94620758 
AECS-PH-S/FRSR- 


77 19:15707 OSTI; NTIS (US Sales Only); INIS DE94619057 
AEEW-R- 

1915 19:16028 OSTI; NTIS (US Sales Only); INIS DE94618949 

2664 19:17184 | OSTI; NTIS (US Sales Only); INIS DE94619986 
A-AH- 

92-38 19:16874 OSTI; NTIS DE94756505 

93-12 19:15874 OSTI; NTIS DE94756506 
AI-UND- 

92-34 19:16500 OSTI; NTIS DE94756511 

92-35 19:16501 OSTI; NTIS DE94756510 
ANL- 

92/48 19:14605 OSTI; NTIS; INIS; GPO Dep. .99: DE94008702 

93/32 19:15488 See NUREG/CR-6133 

93/35 19:15262 See NUREG/CR-6142 

94/8 19:15491 See NUREG/CR-61 87 
ANL-HEP-TR- 

93-97 19:16372 OSTI; NTIS; INIS; GPO Dep. : DE94009921 

94-17 19:17029 OSTI; NTIS; INIS; GPO Dep. DE94009682 
ANL-IFR- 


221 19:15310 OSTI; NTIS; INIS; GPO Dep. 
ANL/ACL- 

93/1 19:16611 OSTI; NTIS; GPO Dep. 

93/3 19:15875 OSTI; NTIS; GPO Dep. 
ANL/APS/PP— 


65102 19:16263 OSTI; NTIS; GPO Dep. 
ANL/CHM/CP- 


81228 19:14393 OSTI; NTIS; GPO Dep. 
81871 19:16184 | OSTI; NTIS; GPO Dep. 


DE94008491 


DE94008696 
DE94008741 


DE94009730 
DE94007690 
DE94009695 


81872 19:16185 OSTI; NTIS; GPO Dep. 
ANL/CHM/PP- 


75303 19:17389 OSTI; NTIS; GPO Dep. 


DE94009683 


DE94009816 


77689 19:16029 OSTI; NTIS; GPO Dep. 

80920 19:15876 OSTI; NTIS; GPO Dep. 
ANL/CMB/CP- 

81290 19:16727 OSTI; NTIS; GPO Dep. 

82144 19:16708 OSTI; NTIS; GPO Dep. 
ANL/CMB/PP- 

74023 19:16799 OSTI; NTIS; GPO Dep. 

80921 19:16800 OSTI; NTIS; GPO Dep. 

81485 19:16801 OSTI; NTIS; GPO Dep. 
ANL/CMT/CP- 

78479 19:14563 OSTI; NTIS; INIS; GPO Dep. 

78877 19:14606 OSTI; NTIS; INIS; GPO Dep. 

79803 19:15842 OSTI; NTIS; INIS; GPO Dep. 

80025 19:14607  OSTI; NTIS; INIS; GPO Dep. 


DE94009667 
DE94008467 


mm 
—_—+ > 


DE94004697 
DE94007673 


— ot 


$8 88888 888s 888 88 88 


DE94002370 
DE94002369 
DE94007670 


a ok otk 


DE94006842 
DE94004630 
DE94003207 
DE94004575 


sa ok ot ot 


80028 19:14608 OSTI; NTIS; INIS; GPO Dep. 
81270 19:14564 OSTI; NTIS; GPO Dep. 
81401 19:14958 OSTI; NTIS; GPO Dep. 
82056 19:14565 OSTI; NTIS; INIS; GPO Dep. 
82116 19:16030 OSTI; NTIS; GPO Dep. 
ANL/CMT/PP- 
79479 19:16612 OSTI; NTIS; INIS; GPO Dep. 
80663 19:16031 OSTI; NTIS; GPO Dep. 


ANLDIS— 
1 


DES94007699 
DE94009674 
DE94009677 
DE94006812 
DE94009678 


oe oe a 


DE94009804 
DE94009735 


mm mmmim im mmmm mmm mm 


A at 


19:17621 OSTI; NTIS; GPO Dep. DE94009241 
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8 





Report 
Number 


ANL/DIS/CP-— 
80932 
81028 
81432 
82302 

ANLDIS/TM- 
2 
4 

ANL/EA/CP- 
79947 
79948 
79949 
82214 
82296 

ANL/EAD/TM- 
9 

ANL/EAIS/PP- 
76185 
77836 

ANL/EP/CP- 
81426 

ANL/EP/PP- 
77569 

ANLV/ER/CP- 
80342 
80788 
81397 
81906 
81907 
81908 
81933 

ANL/ER/PP- 
73234 
74010 
74242 
74676 
74719 
74994 


76997 
ANV/ES/CP- 
79269 
80925 
80965 
81851 
82315 
82316 
ANL/ESD/TM- 
54 
58 
60 
ANVET/CP- 
80828 
82049 
82361 
ANUWHEP/PR- 


Abstract 
Number 


19:15522 
19:16489 
19:15532 
19:15507 


19:16502 
19:16503 


19:14840 
19:14841 
19:14842 
19:14843 
19:16472 


19:14844 


19:14510 
19:15662 


19:17185 
19:16141 


19:16504 
19:16505 
19:15523 
19:16613 
19:16614 
19:16875 
19:16615 


19:17351 
19:16506 
19:16507 
19:16678 
19:16508 
19:16509 


19:17345 


19:14517 
19:15066 
19:15642 
19:15643 
19:15663 
19:15664 


19:16616 
19:15673 
19:16617 


19:14609 
19:15708 
19:15511 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTIi; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


GPO 
Dep. 


ah ab ah ob 


geese 88 8888 


mmmmm mm mmmm 
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E 


A ok ot wk ek ek tt otk ot _— wk ek ek dk at otk 


— ok oh 


8888 


S8888s Bes 


Order 
Number 


DE94009802 
DE94007631 
DE94004615 
DE94008461 


DE94005379 
DE94008234 


DE94003215 
DE94003216 
DE94003217 
DE94008100 
DE94008462 


DE94006424 


DE9400981 1 
DE94008472 


DE94009676 
DE94008119 


DE94005111 
DE94005109 
DE94004606 
DE94009776 
DE94009805 
DE94009807 
DE94009696 


DE94009821 
DE94009812 
DE94009813 
DE94009814 
DE94009815 
DE94009808 


DE94009810 


DE94001338 
DE94007644 
DE94001457 
DES4009733 
DE94008479 
DE94008478 


DE94003678 
DE94009835 
DE94009965 


DE94009818 
DE94009803 
DE94009817 


ANL/MCS/CP- 


Distribution 
Category 


MF-940 


MF-201 


90-93 19:17118 | OSTI; NTIS; INIS; GPO Dep. 

92-34 19:17028 OSTI; NTIS; INIS; GPO Dep. 

92-40 19:16989 OSTI; NTIS; INIS; GPO Dep. 

92-62 19:16961 OSTI; NTIS; INIS; GPO Dep. 
ANL/AFR/CP-— 


80827 19:15279 OSTI; NTIS; INIS; GPO Dep. 
ANLIPNS/CP- 


82301 19:15709 OSTI; NTIS; GPO Dep. 
ANL/MCS/CP- 

81642 19:17622 OSTI; NTIS; GPO Dep. 

82091 19:17401 OSTI; NTIS; GPO Dep. 

82183 19:16709 OSTI; NTIS; GPO Dep. 


DE94009781 MF-414 
DE94009783 MF-414 
DE94009782 MF-414 
DE94009780 MF-414 


A od ot ot 


_ 


DE94007528 MF-542 


_— 


DE94008480 MF-404 


DE94009675 MF-405 
DE94007649 MF-405 
DE94007687 MF-405; 

MF-408 


mmm m m mmmm mmm mmm mmmmmm 
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ANL/MCS/PP- 


Report 
Number 


ANL/MCS/PP- 
71693 

ANL/MCT/PP-— 
71000 
72666 


74905 
75078 
ANL/MHD- 
93/02 
ANL/MSD/CP- 
80658 
81521 
81522 
81745 
82067 
82073 
82234 
82244 
ANL/OTD-APS/CP-— 
82137 
ANL/OTM/CR- 
4 


5 
ANL/PCSP-— 
/1 


ANL/PHY/CP- 
82153 
82223 
82231 
82232 

ANL/PHY/PP- 
77989 

ANL/RA/CP- 
79897 
79955 
80010 
80649 
80736 
80815 

ANL/RA/PP- 
69287 

ANL/RPG- 
94/1 


ARH- 

1090-RD 
ARH-N— 

170 
ARM- 

93-001 
ASIPP- 

0036. 
AUC-IBT-R- 

9312 
BEWAG-TB- 

9108 
BFR-R- 

50-1993 
BGS-TR-WE- 

92/28. 
BHARC-— 

700/92/047 
BICM- 

0009. 

0010. 
BINE- 

0023. 
BNL- 

49009 
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Abstract 
Number 
19:17623 


19:15710 
19:15877 


19:15711 
19:15801 


19:15610 
19:15802 
19:16066 
19:16032 
19:16033 
19:15803 
19:15712 
19:15713 
19:15714 
19:16355 


19:14923 
19:15644 


19:14394 
19:17217 
19:17218 
19:17219 
19:17220 
19:17390 
19:15376 
19:15377 
19:15200 
19:15201 
19:15202 
19:15203 
19:15280 


19:16070 


19:14546 
19:14819 
19:16510 
19:16811 
19:15616 
19:15067 
19:16802 
19:16621 
19:15105 


19:14536 
19:15879 


19:16100 


19:16244 


Source of 
Availability 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS; GPO Dep. 

See CNIC—00746 

OSTI; NTIS 

OSTI; NTIS (US Sales Only) 
OSTI; NTIS; INIS 

See DOE-HMIP-RR-93.0015 
See NUREG/CR-6122 


See CNIC-00726 
See CNIC—00747 


See CNIC—00729 


OSTI; NTIS; INIS; GPO Dep. 
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Order 
Number 
DE94009732 


DE94008470 
DE94009824 


DE94008471 
DE94008468 


DE94008906 
DE94008348 
DE94009686 
DE94009679 
DE94009688 
DE94007700 
DE94007698 
DE94008459 
DE94008484 
DE94007693 


DE94008958 
DE94010093 


DE94010006 
DE94007685 
DE94009681 
DE94008465 
DE94008466 
DE94009731 
DE94007630 
DE94007629 
DE94007678 
DE94007640 
DE94007641 
DE94007645 
DE94007688 


DES4008880 


DE94007814 
DE94007820 


DE94005375 


DE94756729 


DE94761377 


DE94620866 


DE94008775 


Distribution 
Category 


MF-405 


MF-373; 
MF-404 


MF-364 
PC-112 


MF-404 
MF-404 
MF-404 
MF-404 
MF-404 
MF-404 
MF-404 
MF-404 


MF-411 


MF-373 
MF-373 


PC-402; 
PC-102 


MF-413 
MF-413 
MF-413 
MF-413 
MF-404 
MF-532 
MF-542 
MF-539 
MF-530 
MF-533 
MF-533 
MF-524 


MF-401; 
MF-411 


MF-700 
MF-603 


MF-402 


MF-414 





Report 
Number 


49518 
49536 
49600 
49601 
49656 
49657 
49732 
49733 
49759 


49776 
49806 
49807 
49821 

49822 
49869 
49925 
49976 
52401 

52408 
52417 
60019 
60029 
60035 
60036 
60046 
60066 
60071 

60088 
60092 
60095 


60104 
60107 
60112 
60141 
60144 
60145 
60151 
60153 
60157 
60174 
60177 
60182 
60214 
60252 


BNL-NUREG— 


49024 
49293 
52289 
60149 
60150 
60185 
60202 
BNWL-SA- 
6431 


Abstract 
Number 


19:14613 
19:16512 
19:16513 
19:15218 
19:16245 
19:16246 
19:14947 
19:14948 
19:14447 


19:16186 
19:16373 
19:16374 
19:14994 
19:16375 
19:16098 
19:16262 
19:14897 
19:17221 
19:15153 
19:14614 
19:16247 
19:16803 
19:14615 
19:16744 
19:16248 
19:16745 
19:16249 
19:16264 
19:16230 
19:14616 


19:16722 
19:14477 
19:17376 
19:16231 
19:16376 
19:16746 
19:15804 
19:16747 
19:14845 
19:15645 
19:16990 
19:17370 
19:16250 
19:15389 


19:15533 
19:15390 
19:15483 
19:15281 
19:15096 
19:15391 
19:15251 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


See SSCL-MAN-0030 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OST}; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


See NUREG/CR-5747 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


92 
88 


mmmMmmMmmmmm 
ee 


wk ek ok ok otk od 


me ee ek eh wt wk ot ot ot 


OM MMMM mmm mmmmm Mmmm mMmmmmmmmmm mmmmm im 


ee ek eh ek eh ok ot ok 


SSSSSSSseeeees Sessseesssssss Beesss sesssssss 


Order 
Number 


DE94009047 
DE94002994 
DE94002995 
DE94004347 
DE94008532 
DE94008534 
DE94008873 
DE94008872 
DE94009080 


DE94008996 
DE94009082 
DE94009084 
DE94005505 
DE94009083 
DE94005453 


DE94008082 
DE94008932 
DE94007434 
DE94009948 
DE94009085 
DE94008533 
DE94008531 
DE94007978 
DE94008083 
DE94008995 
DE94009003 
DE94009001 
DE94009002 
DE94008993 


DE94009045 
DE94008776 
DE94009044 
DE94008704 
DE94009109 
DE94008877 
DE94008874 
DE94009043 
DE94008740 
DE94009076 
DE94009074 
DE94009078 
DE94009935 
DE94009934 


DE94009079 
DE94007521 


DE94008876 
DE94008875 
DE94009077 
DE94009075 


BONN-IR- 


Distribution 
Category 


MF-721 
MF-402 
MF-402 
MF-610 
MF-414 
MF-414 
MF-113 
MF-108 
MF-402; 
MF-126 
MF-400 
MF-414 
MF-414 
MF-402 
MF-414 
MF-515 


MF-515 
PC-731 


PC-406 
MF-411 
MF-408 
MF-700 
MF-414 
MF-414 
MF-408 
MF-413 
MF-414 
MF-414 
MF-510; 
MF-530 
MF-408 
MF-124 
MF-410 
MF-407 
MF-414 
MF-408 
MF-404 


MF-907 
MF-317 
MF-414 
MF-401 
MF-413 
MF-403; 
MF-414 


8 8888 88 


19:16618 | OSTI; NTIS (US Sales Only); GPO Dep. 


DE94007824 
BONN-HE- 


93-16 19:17030 OSTI; NTIS (US Sales Only); INIS 
93-31 19:16962 OSTI; NTIS (US Sales Only); INIS 
93-32 19:16963  OSTI; NTIS (US Sales Only); INIS 
93-33 19:16964 OSTI; NTIS (US Sales Only); INIS 
93-34 19:17031 OSTI; NTIS (US Sales Only); INIS 
93-35 19:16965 OSTI; NTIS (US Sales Only); INIS 
93-37 19:16377. OSTI; NTIS (US Sales Only); INIS 
93-38 19:17032 OSTI; NTIS (US Sales Only); INIS 
93-42 19:16966 OSTI; NTIS (US Sales Only); INIS 
BONN-IR— 
93-12 19:17377. OSTI; NTIS (US Sales Only); INIS 
93-52 19:17033 OSTI; NTIS (US Sales Only); INIS 
93-61 19:16967  OSTI; NTIS (US Sales Only); INIS 


DE94756491 
DE94756194 
DE94756190 
DE94756189 
DE94756195 
DE94756188 
DE94756191 
DE94756192 
DE94756193 


DE94756472 


DE94756093 
DE94756433 
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BRIUG— 


Report 
Number 


BRIUG— 
0010. 

Bfs— 
6/93 

BtS-ET- 


14/92-REV-2 


20/94 


3/90-REV-2 


BtS-ISH- 
162/93 

BtS-KT- 
1/92 


5/93-REV-2 


CAN/CSA-N- 
287.1-93 
CCMS-— 
93-18 
CEA-CONF— 
11446 
11452 
11454 
11626 
11627 
11628 
11630 
11631 
11632 
11644 
11646 
11649 
11650 
11651 
11652 
11653 
11654 
11655 
11656 
11659 
11663 
11673 
11679 
11682 
11683 
11684 
11685 
CEA-N- 
2707 
2730 
CEA-R- 
5645 
5650 
CEBAF-PR- 
94-002 
94-004 
CEBAF-TH— 
93-11 
93-12 
93-13 
94-01 
94-02 
94-06 
CERN- 
93-02 
CERN-SL- 
94-02 
CERN-TH- 
6781/93. 
6996/93 
CFFTP-G- 
91103. 


Abstract 
Number 


19:15878 
19:17602 


19:14611 
19:14612 
19:14610 


19:16511 


19:15380 
19:15573 


19:15162 
19:15836 


19:17034 
19:14918 
19:16439 
19:16378 
19:15843 
19:16034 
19:16035 
19:14582 
19:14583 
19:15107 
19:15108 
19:14539 
19:14566 
19:15109 
19:14567 
19:14568 
19:14569 
19:14570 
19:14571 
19:15204 
19:14617 
19:15205 
19:16099 
19:16804 
19:16805 
19:16806 
19:14618 


19:15238 
19:15110 


19:15715 
19:15716 


19:16267 
19:16268 


19:17051 
19:17119 
19:17242 
19:16994 
19:17120 
19:17121 


19:16748 
19:16260 


19:17405 
19:16968 


19:16498 


Source of 
Availability 


See CNIC—00721 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only); 
See ORNL/Sub-87-SA946/03 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only 

OSTI; NTIS (US Sales Only 

OSTI; NTIS (US Sales Only 

( 
( 
( 
( 


OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 


); 
: 
OSTI; NTIS (US Sales Only): 
: 
OSTI; NTIS (US Sales Only): 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


See DOE/ER/40150-263 
See DOE/ER/40150-265 


See DOE/ER/40150—255 
See DOE/ER/40150-256 
See DOE/ER/40150-257 
See DOE/ER/40150-261 
See DOE/ER/40150—258 
See DOE/ER/40150—260 


OSTI; NTIS (US Sales Only); INIS 


See LBL-35258 


See ENS-LAPP-A-—423-93 
See DESY-93-114 


See AECL—10446 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


INIS 
INIS 


INIS 
INIS 


Order 
Number 


DE94761083 


DE94758725 
DE94760857 
DE94758649 


DE94761011 


DE94758810 
DE94758735 


DE94621301 


DE94621619 
DE94621121 
DE94621371 
DE94621318 
DE94622166 
DE94620285 
DE94620286 
DE94621176 
DE94621177 
DE94621259 
DE94621260 
DE94621120 
DE94620432 
DE94621261 
DE94620433 
DE94620434 
DE94620435 
DE94620436 
DE94620437 
DE9622563 
DE94619767 
DE94622564 
DE94621171 
DE94620883 
DE94620867 
DE94620884 
DE94619768 


DE94621216 
DE94621262 


DE94620458 
DE94620474 


DE94623556 


Distribution 
Category 


9188 19:16514 | OSTI; NTIS (US Sales Only); INIS DE94619164 
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93-376. 

93-398. 

93-84. 
CONF-771109— 


1 
CONF-8609350— 


CONF-880662- 


CONF-8810196— 


CONF-881244— 


12 
CONF-890103— 


14 
CONF-8904448- 


Abstract 
Number 


19:16379 
19:16807 
19:17557 
19:15252 


19:16896 


19:17222 
19:16808 
19:15111 
19:16809 
19:15878 
19:14536 
19:16810 
19:16100 
19:15282 
19:15239 
19:16811 
19:15879 
19:15880 
19:16812 
19:16036 
19:15881 


19:14817 
19:14815 
19:14816 
19:15250 
19:15702 
19:15701 
19:14603 
19:15704 
19:16798 
19:16610 
19:15706 
19:15161 
19:15703 


19:16618 


19:14683 


19:17613 


19:16228 


19:16187 


19:15217 


19:16551 


19:15249 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


See ORNL/M-3294 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


See AECL—10290 

See AECL-9577 

See AECL-9889 

See AECL-10759 

See AECL-10801 

See AECL—10798 

See AECL—10874 

See AECL—10877 

See AECL-—10925 

See AECL—10937 

See AECL—10950 

See AECL—10965 

See AECL—10823 

(ANS winter meeting; San Francisco, CA 
(United States); 27 Nov - 2 dec 1977) 

See BNWL-SA-6431 

(2. international conference on nuclear waste 
management; Winnipeg (Canada); Sep 1986) 

See INIS-mf—13850 

(28. annual conference of the Canadian Nuclear 
Association and the 9. annual conference of 
the Canadian Nuclear Society; Winnipeg 
(Canada); 12-15 Jun 1988) 

See INIS-mf-13848 

(Magnet design workshop; Vancouver (Canada); 
3-5 Oct 1988) 

See TRI-89-1 

(LASERS ’88: 10th international conference on 
lasers and applications; Lake Tahoe, NV 
(United States); 5-9 Dec 1988) 

OSTI; NTIS; GPO Dep. 

(6. symposium on space/cosmic nuclear power 
systems; Albuquerque, NM (United States); 
9-12 Jan 1989) 

See WHC-SA-0608-A 

(1. special colloquium on the integrated measur- 
ing and information system (IMIS) for 
environmental radioactivity monitoring - prac- 
tical applications of the routine measuring 
program; Neuherberg (Germany); 18-2 Apr 
1989) 

See INIS-mf-14194 

(Annual meeting of the American Nuclear Soci- 
ety (ANS); Atlanta, GA (United States); 4-8 
Jun 1989) 

See AECL—10356 


E 1.99: 


Order 
Number 


DE94619744 
DE94619332 
DE94620197 
DE94621229 


DE94621766 
DE94620666 
DE94621263 
DE94620744 
DE94620245 
DE94620430 
DE94620885 
DE94621179 
DE94621245 
DE94621217 
DE94620692 
DE94620277 
DE94620246 
DE94620745 
DE94620287 
DE94620278 


DE94009112 


CONF-890604— 


Distribution 
Category 
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CONF-8910585— 
Report 
Number 


CONF-8910585— 


CONF-9004373-— 


CONF-900621— 


CONF-9009141— 


14 
CONF-9009340— 


Summ. 
CONF-9009546— 


Vol.2 
CONF-9010555— 


CONF-9103282- 


CONF-9104185— 


2 
CONF-910441 1- 


CONF-9104429-— 


Absts. 
Summ. 
CONF-910602-— 


78 
CONF-9106171-— 


Absts. 


ERA Vol. 19, No. 6 


Abstract 
Number 


19:16679 
19:16680 
19:16681 


19:15157 


19:16616 


19:15166 


19:14561 


19:16728 


19:15694 


19:15409 


19:17488 


19:15674 


19:17445 


19:16682 
19:16683 


19:15265 


Source of GPO Order 
Availability Dep. Number 


Distribution 
Category 


(Coastal ocean prediction systems: understand- 
ing and managing our coastal ocean; New 
Orleans, LA (United States); 31 Oct - 2 nov 
1989) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(3. Canadian Nuclear Society international con- 
ference on simulation methods in nuclear 
engineering; Montreal (Canada); 18-20 Apr 
1990) 

See AECL-9944 

(2. annual conference of the Society for Ecologi- 
cal Restoration; Chicago, IL (United States); 
29 Apr - 3 may 1990) 

See ANL/ESD/TM-54 

(30. annual conference of the Canadian Nuclear 
Association and the 11th annual conference 
of the Canadian Nuclear Society; Toronto 
(Canada); 3-7 Jun 1990) 

See INIS-mf—13845 

(International symposium on metal-hydrogen 
systems: fundamentals and applications; 
Banff (Canada); 2-7 Sep 1990) 

See Y/DZ—540 

(2. genome sequencing conference; Hilton Head 
Island, SC (United States); 30 Sep - 3 oct 
1990) 

OSTI; NTIS; GPO Dep. E 1.99: 
(History of NATO TNF policy: the role of studies, 
analysis and exercises conference; Liver- 
more, CA (United States); 12-14 Sep 1990) 

See SAND-91-8010/2 

(Experts meeting on environmental radioactivity 
monitoring: Technical and organisational 
means for an optimised measurement of am- 
bient radioactivity in the environment of 
nuclear facilities; Berlin (Germany); 24-26 
Oct 1990) 

See INIS-mf—14199 

(Working seminar on fusion reactions in con- 
densed matter and all-union conference on 
cold fusion; Dubna (Russian Federation); 22- 
26 Mar 1991) 

See INIS-RU-364 

(Spring technical meeting of the central states 
section of the Combustion Institute: combus- 
tion fundamentals and applications; Nashville, 
TN (United States); 21-24 Apr 1991) 

See DOE/MC/23174-94/C0320 

(IAEA Technical Committee meeting on LIDAR 
Thomson scattering; Abingdon (United King- 
dom); 8-10 Apr 1991) 

See INIS-mf—13799 

(2. international symposium on the biogeochem- 
istry of model estuaries: estuarine processes 
in global changs; Jekyll Island, GA (United 
States); 14-20 Apr 1991) 

OSTI; NTIS; GPO Dep. E 1.99: 

OSTI; NTIS; GPO Dep. E 1.99: 

(1991 American Society of Mechanical Engi- 
neers (ASME) pressure vessels and piping 
conference; San Diego, CA (United States); 
23-28 Jun 1991) 

See WPAD-OPA-TI-1 

(13. annual meeting of the Bioelectromagnetics 
Society; Salt Lake City, UT (United States); 
23-27 Jun 1991) 

See DOE/ER/61 163-1 


DE94003919 
DE94003946 
DE94003947 


DE94003984 


DE94007945 MF-402 
DE94007907 MF-402 





Report 
Number 


CONF-9106329— 
CONF-9106459-— 


CONF-9107150- 


2 
CONF-9108244— 


CONF-910864— 


CONF-9110127— 


5 
CONF-9110259— 


CONF-9110527—- 
CONF-911116— 


CONF-9111335- 
Absts. 


CONF-911136— 


CONF-911208— 


CONF-9112180— 


CONF-920113- 


CONF-920122- 


8 
CONF-9201 40— 


Abstract 
Number 


19:17098 


19:16787 


19:14426 


19:17145 


19:17096 


19:17097 


19:16515 


19:17447 


19:16781 


19:16233 


19:16516 


19:16424 


19:17034 


19:16856 


19:17154 


19:15688 


19:17153 
19:17248 


Source of GPO 
Availability Dep. 


(Particles in the 90s; Les Houches (France); 30 
Jun - 26 jul 1991) 

See LAL—92-18 

(Fetal Dosimetry Workshop; Chalk River 
(Canada); 25-26 Jun 1991) 

See AECL-10578/A 

(8. annual heat engines and gas stream cleanup 
systems contractor's review meeting; Mor- 
gantown, WV (United States); 16-18 Jul 
1991) 

See DOE/MC/23174-94/C0322 

(22. Masurian Lakes summer school on nuclear 
physics; Piaski (Poland); 26 Aug - 5 sep 
1991) 

See SINS-2124/A 

(4. international conference on hadron spec- 
troscopy; College Park, MD (United States); 
12-16 Aug 1991) 

See LAL—91-64 

See LAL-91-65 

(Conference on global climate change: its miti- 
gation through improved production and 
utilization of energy; Los Alamos, NM (United 
States); 21-24 Oct 1991) 

OSTI; NTIS; GPO Dep. 

(International Atomic Energy Agency (IAEA) 
technical committee meeting on research us- 
ing small tokamaks; Hefei (China); 3-8 Oct 
1991) 

See INIS-mf-13807 

(Final research co-ordination meeting on induced 
mutations and in vitro culture techniques for 
improving crop plant resistance to diseases; 
Gruenbach (Germany); 7-11 Oct 1991) 

See IAEA-TECDOC—728 

(ICALEPCS '91: International conference on ac- 
celerator and large experimental physics 
control systems; Tsukuba (Japan); 11-15 
Nov 1991) 

See GANIL-A-92-01 

(Reconstruction of spatial patterns of climatic 
anomalies during the Medieval Warm Period 
(AD 900-1300); Tucson, AZ (United States); 
5-8 Nov 1991) 


E 1.99: 


OSTI; NTIS; GPO Dep. E 1.99: 


(Nuclear power systems; Santa Fe, NM (United 
States); 5-7 Nov 1991) 

See LAL-RT—92-08 

(International symposium on hypernuclear and 
strange particle physics - 20th international 
symposium of the Institute for Nuclear Study 
(INS) of the University of Tokyo; Shimoda 
(Japan); 9-12 Dec 1991) 

See CEA-CONF—1 1446 

(23. NIRS symposium; Chiba (Japan); 5-6 Dec 
1991) 

See NIRS-M-86 

(8. winter workshop on nuclear dynamics; Jack- 
son Hole, WY (United States); 18-25 Jan 
1992) 

See GANIL-P—92-03 

(American Society of Mechanical Engineers 
(ASME) energy sources technology confer- 
ence and exhibition; Houston, TX (United 
States); 26-30 Jan 1992) 

See DOE/MC/23174- 94/C0319 

(30. winter meeting on nuclear physics; Bormio 
(Italy); 27 Jan - 1 feb 1992) 

See GANIL-P—92-02 

See GANIL-P-—92-01 


Order 
Number 


DE94003026 


DE94006637 


CONF-9201 40— 


Distribution 
Category 
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CONF-98202205— 
Report 

Number 
CONF-9202205— 


CONF-9203295-— 


CONF-9203299— 


CONF-920340— 


Absts. 
CONF-9204103— 


3 
CONF-98204105- 


CONF-9204273- 


Summ. 
CONF-920532- 


1 
CONF-9205401-— 


Absts. 
CONF-9206179— 


Summ. 


CONF-9206222- 


CONF-920641— 


CONF-920706— 


CONF-9207229- 


CONF-920741-— 
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Abstract 
Number 


19:15020 


19:17380 


19:15380 


19:16749 


19:15675 


19:15440 


19:16517 


19:15532 


19:16737 


19:15695 


19:16425 


19:17730 


19:16257 


19:16723 


19:16234 
19:16235 
19:16251 
19:16271 
19:16272 


19:17103 


Source of 
Availability 


Distribution 
Category 


(International experts’ meeting on wind power in 
icing conditions; Hetta (Finland); 10-12 Feb 
1992) 

See NEI-Fl-220 

(2. workshop on phase separation with ordering; 
Tsukuba (Japan); 16-17 Mar 1992) 

See KEK-PROC-93-4 

(2. expert discussion on the BMU/BfS concept 
of man-machine interaction in nuclear power 
plants; Salzgitter (Germany); 5-6 Mar 1992) 

See BfS-KT—1/92 

(18. annual meeting and scientific sessions of the 
American College of Nuclear Physicians; San 
Diego, CA (United States); 1-5 Mar 1992) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(Combustion Institute central states spring meet- 
ing on combustion fundamentals and 
applications; Columbus, OH (United States); 
26-28 Apr 1992) 

See DOE/MC/23174—94/C0321 

(2. Organization for Economic Cooperation and 
Development (OECD)/Committee on the 
Safety of Nuclear Installations (CSNI) spe- 
cialists meeting; Karlsruhe (Germany); 1-3 
Apr 1992) 

See KFK-5108 

(9. annual Pacific climate (PACLIM) workshop; 
Asilomar, CA (United States); 21-24 Apr 
1992) 

OSTI; NTIS; GPO Dep. E 1.99: 

(15. annual conference of the International As- 
sociation for Energy Economics on coping 
with the energy future: markets and regula- 
tions; Tours (France); 18-20 May 1992) 

See ANUDIS/CP-81432 

(2. international workshop on human chromo- 
some 5; Chicago, IL (United States); 11 May 
1992) 

See DOE/ER/61431-1 

(Arms control and verification technology; 
Williamsburg, VA (United States); 1-4 Jun 
1992) 

See DASIAC-TR-92-004 

(International conference on advanced technol- 
ogy and particle physics; Como (Italy); 22-26 
Jun 1992) 

See LAL-RT-—92-10 

(Annual conference of the Canadian Nuclear As- 
sociation and the Canadian Nuclear Society; 
St. John (Canada); 7-10 Jun 1992) 

See INFO-0439 

(International conference on high energy acceler- 
ators; Hamburg (Germany); 20-24 Jul 1992) 

See LAL-RT-92-12 

(9. international workshop on plant membrane 
biology; Monterey, CA (United States); 19-24 
Jul 1992) 

OSTI; NTIS; GPO Dep. E 1.99: 

(13 international conference on cyclotrons and 
their applications; Vancouver (Canada); 6-16 
Jul 1992) 

See GANIL-A-92-05 

See GANIL-A-92-07 

See GANIL-A-92-06 

See GANIL-A-92-04 

See GANIL-A-92-08 

(ICHEP-26: 26th International Union of Pure 
and Applied Physics (IUPAP) conference on 
high energy physics; Dallas, TX (United 
States); 6-12 Aug 1992) 

See LAL—92-56 


DE940081 84 MF-408 


DE94003024 MF-402 


DE94005690 MF-408 





Report 
Number 


CONF-920851—- 


CONF-920930- 
CONF-9209431- 


Summ. 
CONF-9209447- 


CONF-9209448— 


CONF-921003- 


CONF-9210427-— 


Vol.1 
Vol.2 
CONF-9210447-— 


CONF-9210448— 


CONF-921101- 


140 

141 

142 
CONF-9211111- 


1 
CONF-9211285— 


1 
CONF-9211287-— 


Vol.1 
Vol.2 
CONF-9211297— 


Abstract 
Number 


19:14601 
19:16609 


19:17565 


19:16729 


19:15704 


19:17405 


19:15204 
19:15205 


19:16960 
19:17137 


19:15283 


19:15284 


19:15717 
19:15805 
19:15806 


19:16746 


19:16518 


19:16960 
19:17137 


19:14690 


Source of GPO 
Availability Dep. 


(Spectrum ‘92: nuclear and hazardous waste 
management international topical meeting; 
Boise, ID (United States); 23-27 Aug 1992) 

See AECL—10806 

See AECL—10657 

(17. symposium on fusion technology (SOFT- 
17); Rome (Italy); 14-18 Sep 1992) 

See ECN-RX-93-094 

(3. international workshop on chromosome 11; 
La Jolla, CA (United States); 13-16 Sep 1992) 


OSTI; NTIS; GPO Dep. E 1.99: 


(The evolution of microstructure in metals during 
irradiation conference; Muskoka (Canada); 
29 Sen - 2 oct 1992) 

See AECL—10877 

(Common trends in particle and condensed mat- 
ter physics; Chia-Laguna (Italy); Sep 1992) 

See ENS-LAPP-A-423-93 

(ANP’92: international conference on design 
and safety of advanced nuclear power 
plants; Tokyo (Japan); 25-29 Oct 1992) 

See CEA-CONF-11659 

See CEA-CONF-—1 1673 

(Workshop on high energy physics: search for 
new phenomenon at colliding beam facilities; 
Workshop on electro-weak symmetry break- 
ing at colliding beam facilities; Workshop on 
high energy physics: study of top quartz at 
colliding beam facilities; New Haven, CT 
(United States); Santa Cruz, CA (United 
States); Madison, WI (United States); 2-3 
Oct 1992; 11-12 dec 1992; 6-7 nov 1992) 

See SLAC-428-Vol.1 

See SLAC—428-Vol.2 

(IAEA Technical Committee meeting on in-core 
instrumentation and in-situ measurement in 
connection with fuel behaviour; Petten 
(Netherlands); 26-28 Oct 1992) 

See ECN-RX-93-007 

(NATO Advanced Study Institute on real-time 
computing; Sint Maarten (Netherlands); 5-18 
Oct 1992) 

See ECN-RX-93-013 

(16. Materials Research Society (MRS) fall 
meeting; Boston, MA (United States); 30 Nov 
- § dec 1992) 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

(6. international symposium on radiolabeled 
blood elements; Barcelona (Spain); 23-27 
Nov 1992) 

See BNL-60145 

(2. CICERO seminar: the Rio convention on cli- 
mate change - the agenda for research; Oslo 
(Norway); 29 Nov - 2 dec 1992) 

OSTI; NTIS; GPO Dep. 

(Workshop on high energy physics: search for 
new phenomenon at colliding beam facilities; 
Workshop on electro-weak symmetry break- 
ing at colliding beam facilities; Workshop on 
high energy physics: study of top quartz at 
colliding beam facilities; New Haven, CT 
(United States); Santa Cruz, CA (United 
States); Madison, WI (United States); 2-3 
Oct 1992; 11-12 dec 1992; 6-7 nov 1992) 

See SLAC—428-Vol.1 

See SLAC-428-Vol.2 

(Specialists’ Meeting on Radioactive Waste Man- 
agement; Kumatori (Japan); 25-26 Nov 1992) 

See KURRI-TR-375 


Order 
Number 


DE94005855 


DE94010136 
DE94010135 
DE94010134 


DE94004759 


CONF-9211297- 


Distribution 
Category 
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CONF-9212115— 


Report 
Number 


CONF-9212115— 


CONF-921252- 


Vol.1 
Vol.2 
CONF-9301 126— 


CONF-9301 139— 


CONF-9301 140— 


CONF-9301 141-— 


CONF-930124— 


4 


5 
CONF-9302167— 


CONF-9302168— 


CONF-9302172- 


CONF-9302174- 


CONF-9303160— 


CONF-930318— 


CONF-9303228- 


CONF-9303268— 


CONF-9303269- 
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Abstract 
Number 


19:16369 


19:16960 
19:17137 


19:17309 


19:16786 


19:17040 


19:17160 


19:15676 
19:15056 


19:16761 


19:15361 


19:16880 


19:14750 


19:17106 


19:15250 


19:17036 


19:16418 


19:17381 


Source of 


Distribution 
Availability 


Category 


(10. Anniversary symposium of the first emission 
of radiation at the photon factory, KEK; 
Tsukuba (Japan); 3-4 Dec 1992) 

See KEK-PROC-93-9 

(Workshop on high energy physics: search for 
new phenomenon at colliding beam facilities; 
Workshop on electro-weak symmetry break- 
ing at colliding beam facilities; Workshop on 
high energy physics: study of top quartz at 
colliding beam facilities; New Haven, CT 
(United States); Santa Cruz, CA (United 
States); Madison, WI (United States); 2-3 
Oct 1992; 11-12 dec 1992; 6-7 nov 1992) 

See SLAC-428-Vol.1 

See SLAC—428-Vol.2 

(International winter meeting on nuclear physics; 
Bormio (Italy); 31 Jan 1993) 

See LPN-93-01 

(Symposium on radiation research in life sci- 
ence; Kumatori (Japan); 26-27 Jan 1993) 

See KURRI-TR-378 

(St. Petersburg winter school on theoretical high 
energy physics; Gatchina (Russian Federa- 
tion); 25 Jan - 5 feb 1993) 

See DESY-93-124 

(21. international workshop: gross properties of 
nuciei and nuclear excitations; Hirschegg 
(Austria); 18-23 Jan 1993) 

See INIS-mf—14170 

(16. annual energy-sources technology confer- 
ence and exhibition; Houston, TX (United 
States); 25 Jan - 4 feb 1993) 

See DOE/MC/231 74—-94/C0324 

See DOE/MC/23174—94/C0323 

(Workshop on boron chemistry and boron neu- 
tron capture therapy; Kumatori (Japan); 22 
Feb 1993) 

See KURRI-TR-382 

(1993-workshop on development and application 
of facilities for low temperature as well as 
controlled irradiation; Kumatori (Japan); 23- 
24 Feb 1993) 

See KURRI-TR-379 

(1. status seminar of PBWU on air pollutants 
and human health research unit; Neuherberg 
(Germany); 25-26 Feb 1993) 

See GSF-31/93 

(Waste separations and pretreatment workshop; 
Salt Lake City, UT (United States); 3-5 Feb 
1993) 

See WHC-EP-0642 

(Workshop on neutrino telescopes; Venice 
(Italy); 2-4 Mar 1993) 

See LPNHE-93-03 

(CORROSION '93: National Association of 
Corrosion Engineers (NACE) annual corro- 
sion conference and materials performance 
and corrosion show; New Orleans, LA 
(United States); 7-12 Mar 1993) 

See AECL-10759 

(Workshop on HERA: the new frontier for QCD; 
Durham (United Kingdom); 21-26 Mar 1993) 

See DESY-93-087 

(Workshop on ultra high vacuum techniques for 
a long-baseline laser interferometer; Tsukuba 
(Japan); 25 Mar 1993) 

See KEK-PROC-93-12 

(Workshop on characterization of molecular as- 
semblies; Tsukuba (Japan); 15-16 Mar 1993) 

See KEK-PROC-93-11 
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Number 
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CONF-9303273— 


CONF-9303274— 


CONF-9303276-— 


CONF-930363— 


CONF-930390— 
2 
CONF-930392- 


3 
4 
CONF-93041 45— 


CONF-9304158— 


CONF-9304229— 


1 


CONF-9305105- 


CONF-930511— 


516 
517 
CONF-9305126-— 


CONF-9305155— 


CONF-9305172- 


Abstract 
Number 


19:17514 


19:16971 


19:17030 
19:17035 


19:16984 
19:17024 


19:16727 


19:15689 
19:15677 


19:17129 


19:14873 


19:17037 
19:17041 
19:17058 
19:17112 


19:16035 


19:16240 
19:17395 
19:16265 
19:16230 


19:16242 


19:16314 


19:15529 


CONF-9305172- 


Source of GPO Order 
Availability Dep. 


Distribution 
Number Category 


(Auroral Tomography Workshop; Kiruna (Swe- 
den); 9-11 Mar 1993) 

See IRF-213 

(Workshop on mathematical physics towards the 
21st century; Beersheba (Israel); 14-19 Mar 
1993) 

See DESY-93-155 

(28. Rencontres de Moriond: Electroweak inter- 
actions and unified theories; Les Arcs 
(France); 13 Mar - 2 apr 1993) 

See BONN-HE-93-16 

See DESY-93-077 

(9. annual report of the research program for air 
pollution prevention measures of Kern- 
forschungszentrum Karlsruhe GmbH (KfK); 
Karlsruhe (Germany); 9-11 Mar 1993) 

See KFK-PEF—105 

(28. conference on quantum chromodynamics 
and high energy hadronic interactions; Les 
Arcs (France); 13-27 Mar 1993) 

See LAL-93-11 

See LYCEN-9326 

(1993 data compression conference; Snowbird, 
UT (United States); 30 Mar - 1 apr 1993) 

See ANL/CMB/CP-81290 

(1993 joint Central States and Eastern sections 
of the Combustion Institute; New Orleans, LA 
(United States); 15-17 Mar 1993) 

See DOE/MC/23174—94/C0325 

See DOE/MC/23174—94/C0326 

(International workshop on low energy muon sci- 
ence (LEMS ‘93); Santa Fe, NM (United 
States); 4-8 Apr 1993) 

See LA-12698-C 

(Annual Nuclear Criticality Safety Technology 
Project workshop; Monterey, CA (United 
States); 16-20 Apr 1993) 

See LA-12672-C 

(2. international workshop on physics and exper- 
iments at linear ete~ colliders; European 
workshop at DESY; Waikoloa, HI (United 
States); 26 Apr - 3 may 1993) 

See DESY-—93-098 

See DESY-93-132 

See HD-PY—93/06 

See SLAC-PUB-6434 

(Spring meeting of the European Materials Re- 
search Society; Strasbourg (France); 4-7 
May 1993) 

See CEA-CONF—1 1630 

(PAC '93: international particle accelerator con- 
ference; Washington, DC (United Siates); 
17-20 May 1993) 

See LAL-RT-—93-07 

See LAL-RT-—93-05 

OSTI; NTIS; INIS; GPO Dep. 

See BNL-60092 

(International seminar on future prospects in 
high-energy physics; Hamburg (Germany); 3 
May 1993 - 7 may 1997) 

See LAL-RT-93-13 

(Workshop on high intensity electron sources; 
Legnaro (Italy); 24-28 May 1993) 

See LAL-RT-93-08 

(3. annual DOE review of laboratory programs 
for women; Oak Ridge, TN (United States); 
11-13 May 1993) 

See ORISE-93/L-9 
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Summ. 
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CONF-9305241-— 
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CONF-9305293— 


4 


CONF-930531 1— 


CONF-930531 4— 


CONF-9305325— 


CONF-930533- 


CONF-9305333- 


CONF-9305334— 


CONF-9305336— 


CONF-9305341— 


Summ. 
CONF-930540— 


Exc. 
CONF-930573— 
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Abstract 
Number 


19:16308 


19:16985 


19:16273 


19:17138 


19:17122 


19:17045 


19:16237 


19:15287 


19:14541 
19:14569 
19:14570 
19:14571 


19:16805 


19:16806 


19:17156 


19:17224 


19:16721 


19:14996 


Source of GPO Order 


Distribution 
Availability Dep. Number 


Category 


(International school seminar on heavy ion 
physics; Dubna (Russian Federation); 10-15 
May 1993) 

See KVI-991 (prepr.) 

(International workshop/time reversal invariance 
and parity violation in neutron physics; 
Dubna (Russian Federation); 4-7 May 1993) 

See LA-UR-94-426 

(11. international workshop on electron reso- 
nance ion sources; Groningen (Netherlands); 
5-8 May 1993) 

See GSI-93-35(prepr.) 

(6. international workshop on perspectives in in- 
termediate energy nuclear physics; Trieste 
(Italy); 4-7 May 1993) 

See SLAC-PUB-6235 

(14. biennal workshop on color photography and 
videography in resource monitoring; Logan, 
UT (United States); 25-29 May 1993) 

See WSRC-MS—92-492 

(International symposium on nuclear structure 
physics today; Taiwan (China); 11-14 May 
1993) 

See DOE/ER/40561-115 

(16. Kazimierz meeting on elementary particle 
physics: new physics with new experiments; 
Kazimierz (Poland); 24-28 May 1993) 

See DESY-93-157 

(2. two-arm photon spectrometer (TAPS) work- 
shop; Guardamar (Spain); 31 May - 5 jun 
1993) 

See GANIL-SAIF—93-01 

(2. conference on metrology assurance of 
nuclear energy: from theory to practical ap- 
plications; Varna (Bulgaria); 30 May - 1 jun 
1993) 

See INIS-mf—13798 

(15. annual symposium of the European 
Safeguards Research and Development As- 
sociation: safeguards and nuclear materials 
management; Rome (Italy); 11-13 May 1993) 

See ECN-RX—93-050 

See CEA-CONF-1 1654 

See CEA-CONF—1 1655 

See CEA-CONF-1 1656 

(4. International conference on radioprotection 
and public health; Grenoble (France); 5-7 
May 1993) 

See CEA-CONF-1 1683 

See CEA-CONF—1 1684 

(Cracow workshop on multiparticle production; 
Cracow (Poland); 3-8 May 1993) 

See GANIL-P—93-25 

(Workshop on open problems in heavy ion reac- 
tion dynamics at VIVITRON energies; 
Strasbourg (France); 5-7 May 1993) 

See CRN-93-22 

(4. international X chromosome workshop; St. 
Louis, MO (United States); 9-12 May 1993) 

See DOE/ER/61580-1 

(23. Institute of Electrical and Electronic Engi- 
neers (IEEE) photovoltaic specialists 
conference; Louisville, KY (United States); 
10-14 May 1993) 

See NREL/TP—410-5582 

(International conference on individual monitor- 
ing of radiation; Villigen (Switzerland); 5-7 
May 1993) 

See CEA-CONF-1 1682 
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Number 
CONF-930608—- 


CONF-930611- 


CONF-9306156— 


CONF-9306176— 


CONF-9306251— 


3 
CONF-9306255— 


2 
CONF-9306258— 


CONF-9306276— 


CONF-9306305— 


2 
CONF-9306316— 


CONF-930631 9— 


CONF-9306320— 


Exc. 
CONF-930636— 


CONF-930711- 


5 
CONF-9307113— 


CONF-9307127- 
1-App.A 
CONF-930715— 


2 
CONF-9307155— 


Abstract 
Number 


19:14685 


19:15706 


19:17710 


19:17038 


19:16998 


19:16918 


19:17141 


19:16377 


19:17032 


19:16098 


19:17532 


19:17109 


19:17600 


19:16999 


19:17355 
19:17356 


19:17354 


19:17562 


19:17400 


19:17376 


Source of GPO 
Availability Dep. 


(Safewaste '93: the final disposal of nuclear 
waste; Avignon (France); 13-18 Jun 1993) 

See IPNO-DRE-93-05 

(10. international ASTM symposium on zirco- 
nium in the nuclear industry; Baltimore, MD 
(United States); 21-24 Jun 1993) 

See AECL—10950 


(Records management conference: ARMA ma- 
terial; Seattle, WA (United States); 14-17 Jun 
1993) 


OSTI; NTIS; GPO Dep. E 1.99: 


(Workshop on physics at current accelerators 
and the supercollider; Argonne, IL (United 
States); 2-5 Jun 1993) 

See DESY-93-112 

(Conference on physics in collision; Heidelberg 
(Germany); 16-18 Jun 1993) 

See FNAL/C—94/045-E 

(1993 symposium on the foundations of modern 
physics; Cologne (Germany); 1-6 Jun 1993) 

See LA-UR-94-1154 

(Workshop on B physics at hadron accelerators; 
Snowmass, CO (United States); 21 Jun - 2 
jul 1993) 

See SSCL-SR-1225 

(3. international workshop on a tau-charm fac- 
tory; Marbella (Spain); 1-6 Jun 1993) 

See BONN-HE-93-37 

See BONN-HE-93-38 

(1994 American Nuclear Society (ANS) annual 
meeting; New Orleans, LA (United States); 
19-23 Jun 1993) 

See BNL-49869 

(Conference on polyatomic ion impact on solids 
and related phenomena; Saint-Malo 
(France); 6-10 Jun 1993) 

See LYCEN-9342 

(5. international symposium on heavy flavour 
physics; Montreal (Canada); 6-1 Jun 1993) 

See MPI-PhE-93-25 

(Synergy conference: industry’s role in the 
reform of mathematics, science, and technol- 
ogy education; Leesburg, VA (United States); 
23-25 Jun 1993) 


OSTI; NTIS; GPO Dep. E 1.99: 


(10. international conference on ultra-relativistic 
nucleus-nucleus collisions; Borlaenge (Swe- 
den); 20-24 Jun 1993) 

See FZR-93-16(prepr.) 

(18. international conference on the physics of 
electronic and atomic collisions; Aarhus 
(Denmark); 21-27 Jul 1993) 

See GSI-93-62(prepr.) 

See UCRL-JC—114301 

(16. international conference on x-ray and inner 
shell processes; Debrecen (Hungary); 12-16 
Jul 1993) 

See GSI-93-59(prepr.) 

(9. target fabrication specialists meeting; Mon- 
terey, CA (United States); 6-8 Jul 1993) 

See DOE/SF/18862—T2-App.A 

(Workshop on positron interactions with atoms, 
molecules and clusters; Bielefeld (Germany); 
14-17 Jul 1993) 

See UCRL-JC—116383 

(International School of Physics on Enrico Fermi 
on positron spectroscopy of solids; Varenna 
(Italy); 6-30 Jul 1993) 

See BNL-60112 
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7 
CONF-930761— 
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Number 


19:16375 
19:16374 


19:15686 


19:16847 


19:15731 


19:16992 


19:17347 


19:17399 


19:16957 


19:15795 


19:17031 
19:17111 
19:17110 


19:16024 


19:17115 


19:17026 


19:16990 
19:17140 


19:14457 


19:15241 


19:14945 


19:15790 


19:17558 


Source of GPO 
Availability Dep. 


(1. international conference on large scale 
applications and radiation hardness of semi- 
conductor detectors; Florence (Italy); 7-9 Jul 
1993) 

See BNL-49822 

See BNL-49807 

(1993 diesel emission reduction workshop; La 
Jolla, CA (United States); Jul 1993) 

See UCRL-JC—114931 

(3. EGS4 users’ meeting in Japan; Tsukuba 
(Japan); 26-28 Jul 1993) 

See KEK-PROC-—93-15 

(15. international conference on atomic colli- 
sions in solids (ICALS-15); London 
(Canada); 26-3 Jul 1993) 

See GS|-93-77(prepr.) 

(17. Johns Hopkins workshop on particles and 
the universe; Budapest (Hungary); 3 Jul - 1 
aug 1993) 

See DESY-93-130 

(25. conference of the European Group for 
Atomic Spectroscopy (EGAS); Caen 
(France); 13-16 Jul 1993) 

See GS|-93-58(prepr.) 

(4. international conference on electrorhelogical 
fluids; Feldkirch (Austria); 20-23 Jul 1993) 

See SAND-94-0393C 

(International schoo! on sub-nuclear physics; 
Erice (Italy); Jul 1993) 

See FNAL/C—94/054 

(NATO advanced study workshop on metallic 
alloys: experimental and theoretical perspec- 
tives; Boca Raton, FL (United States); 16-21 
Jul 1993) 

See UCRL-JC—116372 

(International Europhysics conference on high- 
energy physics; Marseille (France); 22-28 Jul 
1993) 

See BONN-HE-93-34 

See SLAC-PUB-6401 

See SLAC-PUB-6398 

(5. international conference on electron spec- 
troscopy; Kiev (Ukraine); 26 Jul - 1 aug 1993) 

See UCRL-JC—115360 

(21. annual SLAC Summer Institute on particle 
physics: spin structure in high-energy pro- 
cesses; Stanford, CA (United States); 26 Jul 
- 6 aug 1993) 

See SLAC-PUB-—-6439 

See SLAC-PUB-6463 

See BNL-60177 

See SLAC-PUB-6433 

(2. colloquium on petroleum engineering educa- 
tion; Snowmass Village, CO (United States); 
25-30 Jul 1993) 

See DOE/BC/14877-1 

(8. ASTM-EURATOM symposium on reactor 
dosimetry; Vail, CO (United States); 29 Aug - 
3 sep 1993) 

See ECN-RX-93-093 

(1. biomass conference of the Americas: en- 
ergy, environment, agriculture, and industry; 
Burlington, VT (United States); 30 Aug - 2 
sep 1993) 

OSTI; NTIS; GPO Dep. 

(4. international conference on the structure of 
surfaces; Shanghai (China); 16-19 Aug 1993) 

See UCRL-JC—112889 

(Workshop on plasma-based ion implantation; 
Madison, WI (United States); 4-6 Aug 1993) 


OSTI; NTIS; INIS; GPO Dep. E 1.99: 


Order 
Number 


DE94007226 


DE94009167 


Distribution 
Category 


MF-246 


MF-424 
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Report Abstract Source of GPO Order Distribution 
Number Number Availability Dep. Number 


Category 


CONF-9308164— (14. European conference on few-body prob- 
lems in physics; Amsterdam (Netherlands); 
22-27 Aug 1993) 
8 19:17139 See SLAC-PUB-6393 
CONF-9308181— (Pre-equilibrium Parton dynamics; Berkeley, CA 
(United States); 23 Aug - 3 sep 1993) 
3 19:17027 See UCRL-JC—115918 
CONF-9308183— (Workshop on local transport studies in fusion 
plasmas; Varenna (Italy); 30 Aug - 3 sep 
1993) 
4 19:17599 See UW-CPTC-93-8 
CONF-9308199— (23. Mazurian Lakes summer school on nuclear 
physics: Frontier topics in nuclear, astronu- 
clear and astroparticle physics; Piaski 
(Poland); 18-28 Aug 1993) 
19:16390 See GANIL-P—93-26 
19:17250 See GANIL-P-93-21 
19:17253 See GSI-93-76(prepr.) 
CONF-9308216— (5. annual thermal and fluids analysis workshop; 
Cleveland, OH (United States); 16-20 Aug 
1993) 
1 19:16123 See SAND—92-0652C 
CONF-9308223— (1. annual symposium on coupling technology to 
national needs; Albuquerque, NM (United 
States); 23-27 Aug 1993) 
1 19:15512 See UCRL-JC—115489 
CONF-9308224— (23. international multi-particle dynamics sympo- 
sium; Aspen, CO (United States); 13-17 Aug 
1993) 
1 19:17056 See FNAL/C—94/041-E 
CONF-930824— (Synchrotron radiation instrumentation; Gaithers- 
burg, MD (United States); 23-26 Aug 1993) 
32 19:16772 See SLAC-PUB-6341 
33 19:16771 See SLAC-PUB-6324 
34 19:16319 See SLAC-PUB-6323 
35 19:17370 See BNL-60182 
CONF-930855— (15. international free electron laser conference; 
The Hague (Netherlands); 23-27 Aug 1993) 
9 19:16318 See SLAC-PUB-6320 
CONF-930893— (Joint contractors meeting on advanced turbine 
systems, fuel cells and coal-fired heat; Mor- 
gantown, WV (United States); 3-5 Aug 1993) 
18 19:16144 See DOE/MC/26008-94/C0240 
CONF-930905— (Actinides '93; Santa Fe, NM (United States); 
19-24 Sep 1993) 
23 19:17322 See UCRL-JC—112897 
24 19:17194 See UCRL-JC—115361 
25 19:17323 See UCRL-JC—115794 
(93 international conference on nuciear waste 
management and environmental remediation; 
Prague (Czech Republic); 5-11 Sep 1993) 
19:16099 See CEA-CONF-11679 
19 19:14717 See PNL-SA-22529 
CONF-9309103— (7. symposium on containment of underground 
nuclear explosions; Kent, WA (United 
States); 13-17 Sep 1993) 
6 See UCRL-JC—115379 
CONF-9309112- (87. general session of the International Atomic 
Energy Agency; 37. session of the General 
Conference of the International Atomic En- 
ergy Agency; 48. session of the United 
Nations General Assembly; Vienna (Austria); 
New York, NY (United States); 20-27 Sep 
1993; 1 nov 1993) 
19:17731 See INIS-mf-13815 
CONF-9309119— (9. biennial topical conference on atomic pro- 
cesses in plasmas; San Antonio, TX (United 
States); 19-23 Sep 1993) 
19:17391 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE94009449 MF-423 
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CONF-9309177— 


CONF-9309222— 


CONF-9309230- 


3-Rev.1 
CONF-9309233— 


CONF-9309251— 


2 
CONF-9309254— 


4 
CONF-9309257— 


Vol.1 
Vol.2 
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19:14832 


19:14891 


19:16373 


19:17142 


19:17044 


19:15843 


19:16598 


19:17398 


19:15714 


19:14517 


19:14302 
19:14303 


19:16448 


19:17536 


Source of GPO Order 
Availability Dep. Number 


Distribution 
Category 


(Global '93: future nuclear systems - emerging 
fuel cycles and waste disposal options; Seat- 
tle, WA (United States); 12-17 Sep 1993) 

See CEA-CONF—1 1650 

See CEA-CONF—11652 

See CEA-CONF—1 1653 

See CEA-CONF-11663 

See CEA-CONF—1 1685 

See CEA-CONF—11651 

See LA-UR-94-1084 

(20. American Society for Quality Control 
(ASQC) national energy and environmental 
annual conference; Indian Wells, CA (United 
States); 19-22 Sep 1993) 

See WHC-SA-1842 

(5. annual American Chemical Society (ACS) In- 
dustrial and Engineering Chemistry (I&EC) 
Division special symposium on emerging 
technologies for hazardous waste manage- 
ment; Atlanta, GA (United States); 27-29 Sep 
1993) 

See WSRC-MS-93-362 

(4. international conference on calorimetry in 
high-energy physics; Elba (Italy); 19-25 Sep 
1993) 


See BNL-49806 

(2. international conference on computational 
physics; Beijing (China); 13-17 Sep 1993) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(International workshop on physics at hadron- 
electron ring accelerators with internal 
targets; Hamburg (Germany); 21-23 Sep 
1993) 

See DESY—93-156 

(Multinational congress on electron microscopy; 
Parma (Italy); 13-17 Sep 1993) 

See CEA-CONF—1 1627 

(2. international workshop in integrating 
geographic information systems and environ- 
mental modeling; Breckenridge, CO (United 
States); 27-29 Sep 1993) 

See UCRL-JC—112788-Rev.1 

(International symposium on radiation of rela- 
tivistic electrons in periodical structures; 
Tomsk (Russian Federation); 6-10 Sep 1993) 

See LYCEN-9349 

(8. international conference on surface modifica- 
tion of metals by ion beams; Kanazawa 
(Japan); 13-17 Sep 1993) 

See ANL/MSD/CP-82244 

(5. international symposium on environmental 
concerns in rights-of-way (ROW) manage- 
ment; Montreal (Canada); 19-22 Sep 1993) 

See ANL/ES/CP-79269 

(Coal liquefaction and gas conversion contrac- 
tor’s review conference; Pittsburgh, PA 
(United States); 27-29 Sep 1993) 

OSTI; NTIS; GPO Dep. E 1.99: 

OSTI; NTIS; GPO Dep. E 1.99: 

(Nuclear instruments and methods in physics re- 
search on radiation effects in insulators; 
Nagoya (Japan); Sep 1993) 

See UCRL-JC—114770 

(International Atomic Energy Agency (IAEA) 
meeting on fusion reactor design and tech- 
nology; Los Angeles, CA (United States); 
13-17 Sep 1993) 

See PPPL-2963 


DE94009165 MF-405 


DE94008963 MF-108 
DES4008962 MF-108 
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CONF-9309342- 


1 
CONF-9309346-— 
CONF-9309349— 


CONF-9309350— 


CONF-9309351- 


CONF-9309352— 


1 
CONF-9309353— 

1 
CONF-9309355— 


1 
CONF-9309357— 


CONF-9309358— 
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Number 


19:17157 
19:17251 


19:15226 
19:14741 
19:14565 


19:17113 


19:16604 


19:17375 


19:14994 


19:17108 


19:17116 


19:14745 


19:15161 


19:16439 


19:16519 


19:17158 
19:17254 


19:16996 


19:17702 


19:16094 


19:16745 


19:16919 


Source of GPO 
Availability Dep. 


(international workshop on dynamical features of 
nuclei and finite fermi systems; Barcelona 
(Spain); 13-17 Sep 1993) 

See GANIL-P-93-28 

See GANIL-P—93-27 

(Nuclear as a large-scale global option confer- 
ence; Oak Ridge, TN (United States); 28-30 
Sep 1993) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

See UCRL-JC—1 14686 

See ANL/CMT/CP-—82056 

(23. international symposium on multiparticie dy- 
namics; Aspen, CO (United States); 13-17 
Sep 1993) 

See SLAC-PUB-6437 

(International panel on climate change (IPCC) 
meeting; Carqueiranne (France); 18 Sep 
1993) 

See UCRL-JC—1 15337 

(5. joint Department of Energy/National Science 
Foundation (DOE/NSF) workshop on flow of 
particulates; Ithaca, NY (United States); 29 
Sep - 1 oct 1993) 

See UCRL-JC—115749 

(41. Harden conference on photoinhibition of 
photosynthesis; London (United Kingdom); 5- 
10 Sep 1993) 

See BNL-49821 

(5. international workshop on high energy spin 
physics; Protvino (Russian Federation); 20- 
24 Sep 1993) 

See LYCEN-9353 

See SLAC-PUB—6444 

(EUROCOURSE on environmental cleanup; Is- 
pra (Italy); 13-17 Sep 1993) 

See UCRL-JC—115644 

(international conference on expanded and 
rolled joint technology; Toronto (Canada); 13- 
14 Sep 1993) 

See AECL—10965 

(Symposium on radiations and their effects on 
components and systems; Saint-Malo 
(France); 13 Sep 1993) 

See CEA-CONF—1 1454 

(International minimax workshop; College Park, 
MD (United States); 27-30 Sep 1993) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(International workshop on dynamical features of 
nuclei and finite Fermi systems; Sitges 
(Spain); 13-17 Sep 1993) 

See GS!I-93-73(prepr.) 

See GSI-93-78(prepr.) 

(2. biennial workshop on nuclear-antinuclear 
physics; Moscow (Russian Federation); 13- 
18 Sep 1993) 

See DOE/ER/40427-31-N93 

(DYNAS3D users group conference; Notingham 
(United Kingdom); 28-29 Sep 1993) 

See UCRL-JC—115204 

(Department of Energy plutonium workshop; 
Washington, DC (United States); 29 Sep 
1993) 

See UCRL-JC—1 15357 

(BNCT workshop; Helsinki (Finland); 11-14 Sep 
1993) 

See BNL-60066 

(15. annual international meeting of the Alterna- 
tive Natural Philosophy Association; 
Cambridge (United Kingdom); 9-12 Sep 
1993) 

See SLAC-PUB-6397 
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(2. Solar and Heliospheric Observatory (SOHO) 
workshop; Isola d’Elba (Italy); 27 Sep - 1 oct 
1993) 

See LA-UR-94-881 

(NAN ‘93: nucleon-antinucleon physics; Moscow 
(Russian Federation); 11-19 Sep 1993) 

See LA-UR-94-830 

(Workshop on a project for a FZR-beam line at 
ESRF; Rossendorf (Germany); 28-29 Sep 
1993) 

See FZR-93-24(prepr.) 

(international conference on nuclear analytical 
methods in life sciences; Prague (Czech Re- 
public); 13-17 Sep 1993) 

See INIS-mf-13811 

(6. international conference on accelerator mass 
spectrometry; Canberra (Australia); 17 Sep - 
1 oct 1993) 

See UCRL-JC—113839 

(NATO Advanced Study Institute on hot and 
dense nuclear matter; Bodrum (Turkey); 26 
Sep - 9 oct 1993) 

See UCRL-JC—115916 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(6. international topical meeting on nuclear reac- 
tor thermal hydraulics; Grenoble (France); 
5-8 Oct 1993) 

See CEA-CONF—1 1452 

(Joint power generation conference; Kansas 
City, MO (United States); 17-21 Oct 1993) 

See DOE/MC/25124—94/C0273 

(Fall meeting of the Minerals, Metals and Materi- 
als Society: physical metallurgy and 
materials; Pittsburgh, PA (United States); 17- 
21 Oct 1993) 

OSTI; NTIS; GPO Dep. 

See UCRL-JC—116400 

OSTI; NTIS; GPO Dep. 

(4. energy natural phenomena hazards mitiga- 
tion conference; Atlanta, GA (United States); 
19-22 Oct 1993) 

OSTI; NTIS; INIS; GPO Dep. 

See WHC-SA-1873 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

(8. international trade fair for biotechnology: re- 
search, equipment, production, agriculture, 
environment, food & health; Hannover (Ger- 
many); 19-21 Oct 1993) 

See ANL/ES/CP-80965 

(International symposium on substance identifi- 
cation technologies; Innsbruck (Austria); 4-8 
Oct 1993) 

See UCRL-JC—114731 

(1993 automotive technology development con- 
tractors’ meeting; Dearborn, MI (United 
States); 18-21 Oct 1993) 

See SAND-94-0630C 

(Symposium on silica, silicosis, and cancer; San 
Francisco, CA (United States); 28-30 Oct 
1993) 

OSTI; NTIS; GPO Dep. E 1.99: 

(Beam instrumentation workshop; Santa Fe, NM 
(United States); 20-23 Oct 1993) 

See SLAC-PUB-6365 

(7. photonics workshop; Menlo Park, CA (United 
States); 4-5 Oct 1993) 

See EGG—11265-2021 
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Number 


(ICALEPCS’93: International conference on ac- 
celerators and large experimental physics 
control systems; Berlin (Germany); 18-22 
Oct 1993) 

See GANIL-A-93-07 

(ASIS security seminar; Richland, WA (United 
States); 22-23 Oct 1993) 

See PNL-SA-23158 

(9. workshop on proton-antiproton collider 
physics; Tsukuba (Japan); 18-22 Oct 1993) 

See FNAL/C-94/063-E 

(International symposium on environmental pol- 
icy for ESSD achievement; Seoul (Korea, 
Republic of); 22-23 Oct 1993) 

See ANL/ER/CP-81397 

(SCIFI 93: workshop on scintillating fiber detec- 
tors; South Bend, IN (United States); 24-28 
Oct 1993) 

See PNL-SA-23095 

(Three days on gamma and x-rays spectrome- 
try; Saint-Remy-les-Chevreuse (France); 
12-14 Oct 1993) 

See CEA-CONF-1 1626 

(International symposium on the advanced nu- 
clear power systems: design, technology 
and strategies for their development; Seoul 
(Korea, Republic of); 18-22 Oct 1993) 

See IAEA-SM-332 

(Conference on chemical evolution and the 
origin of life: self-organization of the macro- 
molecules of life; Trieste (Italy); 25-29 Oct 
1993) 

See IC—93/343 

(5. international symposium of Minerals and 
Geotechnical Logging Society; Tulsa, OK 
(United States); 24-28 Oct 1993) 

See UCRL-JC—113796 

(European Science Foundation (ESF) explo- 
rative workshop: aerosol methods and 
advanced techniques for nanoparticle sci- 
ence and nanopowder technology; Duisburg 
(Germany); 4-9 Oct 1993) 

See ANLU/MSD/CP-—80658 

(NAPA conference on genetic and molecular 
ecotoxicology; Berkeley, CA (United States); 
12-15 Oct 1993) 

OSTI; NTIS; GPO Dep. 

(3. international workshop on the identification of 
transcribed sequences; New Orleans, LA 
(United States); 2-4 Oct 1993) 

See ANL/CMB/CP-82144 

See UCRL-JC—115928 

(Symposium on hadron therapy; Como (italy); 
18-21 Oct 1993) 

See BNL-60036 

(38. Association of Records Managers and Ad- 
ministrators (ARMA) annual meeting; Seattle, 
WA (United States); 17-20 Oct 1993) 

See WHC-SA-1705 

(Francophonic symposium on adherence and 
adhesion; Obernai (France); 10-15 Oct 1993) 

See CEA-CONF-1 1628 

(COMETT school: Power laser applications; 
Montignac (France); 11 Oct 1993) 

See CEA-CONF—1 1649 

(Meeting on improvements in nuclear and radia- 
tion instrumentation for nuclear power plants; 
Saclay (France); 18-20 Oct 1993) 

See CEA-CONF-1 1644 
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(4. Brazilian Congress on Geochemistry; Brasilia 
(Brazil); 2-7 Oct 1993) 

See INIS-BR-3280 

See INIS-BR-3269 

See INIS-BR-3270 

See INIS-BR-3271 

See INIS-BR-3272 

See INIS-BR-3273 

See INIS-BR-3274 

See INIS-BR-3275 

See INIS-BR-3276 

See INIS-BR-3277 

See INIS-BR-3278 

See INIS-BR-3279 

(3. Keck symposium on computational biology; 
Pittsburgh, PA (United States); 24-26 Oct 
1993) 

See ANL/MCS/CP-82183 

(8. symposium on separation science and tech- 
nology for energy applications; Knoxville, TN 
(United States); 24-28 Oct 1993) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(11. international workshop on laser interaction 
and related plasma phenomena; Monterey, 
CA (United States); 25-29 Oct 1993) 

See LA-UR-94-345 

(21. water reactor safety information meeting; 
Bethesda, MD (United States); 25-27 Oct 
1993) 

See BNL-NUREG-—49293 

See SAND-93-2261C 

See BNL-NUREG-60202 

(Department of Energy environmental remedia- 
tion conference; Augusta, GA (United 
States); 24-28 Oct 1993) 

See ANL/EA/CP-79947 

See ANL/EA/CP-79948 

See ANL/EA/CP-79949 

See DOE/METC/C-94/7119 

See SAND-94-0488C 

(1993 IEEE nuclear science symposium and 
medical imaging conference; San Francisco, 
CA (United States); 2-5 Nov 1993) 

OSTI; NTIS; GPO Dep. E 1.99: 
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See SLAC-PUB-6402 

(Fall meeting of the Materials Research Society 
(MRS); Boston, MA (United States); 29 Nov - 
3 dec 1993) 

See ANL/CMT/CP-79803 

See ANL/CMT/CP-80025 

See PNL-SA-23755 

See ANL/CMT/CP-80028 

See SAND-93-1587C 

See UCRL-JC—116364 

See ANL/MSD/CP-82234 

See UCRL-JC—115734 

See UCRL-JC—114168 

See UCRL-JC—115772 

See UCRL-JC—115773 

See UCRL-JC—114178 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(40. national symposium of the American Vac- 
uum Society (AVS); Orlando, FL (United 
States); 15-19 Nov 1993) 

See UCRL-JC—115359 

(Institute of Electrical and Electronic Engineers 
(IEEE) asilomar conference on signals, sys- 
tems, and computers; Pacific Grove, CA 
(United States); 1-3 Nov 1993) 

See UCRL-JC—114321 


DE94009451 





Report 
Number 


CONF-9311137- 


3 
CONF-9311147— 


3 


7 
CONF-9311153— 


3 
CONF-9311171-— 


31 
CONF-9311175— 


{ 
CONF-9311182- 


{ 
CONF-9311189— 


CONF-9311190— 


1 
CONF-9311191- 


1 
CONF-9311192- 


1 
CONF-9311194— 


1 
CONF-931132- 


1-Rev.1 
3-Rev.1 
CONF-9311 45— 


2 
CONF-931152- 


1 
CONF-931156— 


Abstract 
Number 


19:15855 


19:17439 


19:17441 


19:15778 


19:17705 


19:16619 


19:16355 


19:17731 


19:15883 


19:16576 


19:15568 


19:17114 


19:17598 
19:17597 


19:14519 


19:14505 
19:14501 
19:14503 
19:14498 


Source of 
Availability 


(3. long duration exposure flight (LDEF) sympo- 
sium; Williamsburg, VA (United States); Nov 
1993) 

See LA-UR-94-789 

(IAEA meeting on H-mode physics; Naka 
(Japan); 15-17 Nov 1993) 

See GA-A-21542 

See GA-A-21587 

(Materials Research Society meeting; Pittsburgh, 
PA (United States); 29 Nov - 3 dec 1993) 

See SAND-94-0357C 

(Neural information processing systems (NIPS) 
conference; Denver, CO (United States); 30 
Nov - 2 dec 1993) 

See UCRL-JC—1 15988 

(Society of American Foresters (SAF) meeting 
on the application of landscape concepts to 
forest ecosystem management; Indianapolis, 
IN (United States); 7-10 Nov 1993) 


OSTI; NTIS; GPO Dep. E 1.99: 


(3. international conference on advanced materi- 
als; Tokyo (Japan); 8-9 Nov 1993) 

See ANL/OTD-APS/CP-82137 

(37. general session of the International Atomic 
Energy Agency; 37. session of the General 
Conference of the International Atomic En- 
ergy Agency; 48. session of the United 
Nations General Assembly; Vienna (Austria); 
New York, NY (United States); 20-27 Sep 
1993; 1 nov 1993) 

See INIS-mf-13815 

(Department of Energy environmental remedia- 
tion conference; 5. national technology 
information exchange (TIE) workshop; Au- 
gusta, GA (United States); Denver, CO 
(United States); 24-28 Oct 1993; 16-18 nov 
1993) 

See DOE/METC/C—94/7119 

(Agriculture in the context of global change con- 
ference; Cincinnati, OH (United States); 7-11 
Nov 1993) 

See PNL-SA-23709 

(3. annual International Security Systems sym- 
posium and exhibition; Washington, DC 
(United States); 16 Nov 1993) 

See SAND-94-0141C 

(3. KEK topical conference on CP violation: its 
implications to particle physics and cosmol- 
ogy; Tsukuba (Japan); 16-18 Nov 1993) 

See SLAC-PUB-6438 

(Fall meeting of the Plasma Physics Division of 
the American Physical Society; St. Louis, 
MO (United States); 1-5 Nov 1993) 

See UCRL-JC—115537-Rev.1 

See UCRL-JC—114456-Rev.1 

(Easter regional meeting of the Society of 
Petroleum Engineers: doing more with less; 
Pittsburgh, PA (United States); 2-4 Nov 1993) 

See DOE/METC/C-94/7121 

(14. annual meeting of the Society of Environ- 
mental Toxicology and Chemistry (SETAC); 
Houston, TX (United States); 14-18 Nov 
1993) 

See WHC-SA-—1927 

(Fuels technology contractors’ review meeting; 
Morgantown, WV (United States); 16-18 Nov 
1993) 

See DOE/METC/C—94/7122 

See DOE/MC/23120—94/C0318 

See DOE/MC/26025—94/C0317 

See DOE/METC/C-94/7124 


Order 
Number 


DE94007416 


CONF-931156— 


Distribution 
Category 


MF-402 


ERA Vol. 19, No. 6 891 





CONF-931156— 


Report 
Number 


44 

45 

46 
CONF-931160— 


35 
CONF-931201— 


5 
12-Rev.1 
CONF-931237-— 


7 

8 

9 

10 
CONF-931247— 


CONF-931254— 


CONF-931260— 


{ 
CONF-931262— 


CONF-931263— 


1 

2 

3 
CONF-931264— 


1 
CONF-940101-— 


33 
CONF-940109— 


3 
CONF-940113— 


8 
9 
CONF-9401 15— 


2 

10 
11 
12 
15 
17 
18 
23 


Abstract 
Number 


19:14506 
19:14504 
19:14526 


19:14763 


19:14606 
19:14798 


19:15861 
19:16264 
19:16223 
19:15796 


19:17412 


19:16248 
19:16245 
19:16246 
19:16244 
19:16261 


19:16906 


19:15108 


19:17526 
19:17527 
19:17525 


19:14744 


19:15216 


19:14616 


19:15678 
19:15679 


19:16563 
19:16520 
19:16512 
19:16513 
19:16599 
19:16504 
19:16603 
19:16602 


Source of GPO Order 
Availability Dep. Number 


See DOE/METC/C—94/7123 

See DOE/MC/28239-94/C0327 

See DOE/MC/26268—-94/C0328 

(American Nuclear Society (ANS) winter meet- 
ing; San Francisco, CA (United States); 
14-18 Nov 1993) 

See WHC-SA-1976 

(4. international conference on chemistry and 
migration behavior of actinides and fission 
products in the geosphere; Charleston, SC 
(United States); 12-17 Dec 1993) 

See ANL/CMT/CP-78877 

See WSRC-MS—93-552-Rev. 1 

(LASERS ‘98: international conference on 
lasers and applications; Lake Tahoe, NV 
(United States); 6-10 Dec 1993) 

See SAND-93-2112C 

See BNL-60088 

See SLAC-PUB-6443 

See UCRL-JC—116386 

(Strongly correlated electron materials; Los 
Alamos, NM (United States); 15-18 Dec 
1993) 

See LA-UR-94-1148 

(Orbit correction and analysis in circular acceler- 
ators workshop; Upton, NY (United States); 
1-3 Dec 1993) 

See BNL-60046 

See BNL-49656 

See BNL-49657 

See BNL-49009 

See SLAC-PUB-6442 

(Lanczos centenary conference; Raleigh, NC 
(United States); 12-17 Dec 1993) 

See UCRL-JC—116371 

(ISDF days: experience return; Nanterre 
(France); 1-2 Dec 1993) 

See CEA-CONF—1 1646 

(4. international conference on cold fusion; 
Maui, HI (United States); 6-9 Dec 1993) 

See LA-UR-94-970 

See LA-UR-94-971 

See LA-UR-94-722 

(Hazardous materials identification, handling, 
and management symposium; Arzamas 
(Russian Federation); 3 Dec 1993) 

See UCRL-JC—115632 

(11. symposium on space nuclear power sys- 
tems; Albuquerque, NM (United States); 9-13 
Jan 1994) 

See SAND-93-2345C 

(International conference on reactor physics and 
reactor compuations; Tel Aviv (Israel); 23-26 
Jan 1994) 

See BNL-60095 

(13. Energy-sources technology conference and 
exhibition (ETCE) on wind energy; New Or- 
leans, LA (United States); 23-26 Jan 1994) 

See DOE/MC/23174—-94/C0329 

See DOE/MC/23174—94/C0330 

(74. American Meteorological Society annual 
meeting; Nashville, TN (United States); 23- 
28 Jan 1994) 

See LA-UR-93-3483 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

See BNL-49536 

See BNL-49600 

See UCRL-JC—114078 

See ANL/ER/CP-80342 
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See UCRL-JC—114411 

See DOE/ER/60314-5 

See PNL-SA-23576 

(7. IWCC international workshop on critical cur- 
rents in superconductors; Alpbach (Austria); 
24-27 Jan 1994) 

See ANL/MSD/CP-82067 

(5. annual symposium on global change studies; 
Nashville, TN (United States); 24-28 Jan 
1994) 

See ANL/ER/CP-80788 

(18. annual conference on composites and ad- 
vanced ceramics; Cocoa Beach, FL (United 
States); 9-14 Jan 1994) 


OSTI; NTIS; GPO Dep. E 1.99: 


See SAND-93-8675C 

(OE/LASE '94: conference on optics, electro- 
optics, and laser applications in science and 
engineering; Los Angeles, CA (United 
States); 22-29 Jan 1994) 

See SAND—94-0113C 

See SAND-93-1752C 

See UCRL-JC—115842 

See LA-UR-94-502 

See SAND—94-0524C 

See UCRL-JC—116863 

See SAND-94-0277C 

See SLAC-PUB-6426 

See UCRL-JC—116292 

See SAND—93-3989C 

See UCRL-JC—116059 

(8. international forum on process analytical 
chemistry; Houston, TX (United States); 24- 
26 Jan 1994) 

See WHC-SA-2074 

(1. forensic experts conference; Dubai (United 
Arab Emirates); 8-10 Jan 1994) 

See UCRL-JC—115966 

See UCRL-JC—1 15967 

(1994 winter conference on plasma spectro- 
chemistry; San Diego, CA (United States); 
10-15 Jan 1994) 

See PNL-SA-22700 

(Seminar on safety certification and environ- 
ment; Doha (Qatar); 15-16 Jan 1994) 

See INIS-mf-13837 

See INIS-mf—13835 

(10. winter workshop on nuclear dynamics; 
Snowbird, UT (United States); 15-21 Jan 
1994) 

See ANL/PHY/CP-82231 

See LA-UR-94-453 

See ANL/PHY/CP-82232 

(Radioactive isotopes in clinical medicine and 
research conference; Badgastein (Austria); 
14 Jan 1994) 

See BNL-60104 

(CERN SMC meeting on internal spin structure 
of the nucleon; New Haven, CT (United 
States); 5-6 Jan 1994) 

See SLAC-PUB-6428 

(4. annual LEP performance workshop; Cha- 
monix (France); 17-21 Jan 1994) 

See SLAC-PUB-6432 

(Renewable oxygenate requirement for reformu- 
lated gasoline meeting; Arlington, VA (United 
States); 14 Jan 1994) 


OSTI; NTIS; GPO Dep. E 1.99: 


(ICNAPP ‘94: Indian Institute of Astrophysics 
workshop; Bangalore (india); 2-9 Jan 1994) 
See LA-UR-94-912 
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Availability 
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See LA-UR-94-917 

(Pittsburgh conference on analytical chemistry 
and applied spectroscopy; Chicago, IL 
(United States); 28 Feb - 4 mar 1994) 

See WHC-SA-2098 

(Seminar on developments in radioactive waste 
transport; Vienna (Austria); 21-25 Feb 1994) 

See CEA-CONF—1 1631 

See CEA-CONF-1 1632 

(Corrosion 94: National Association of Corrosion 
Engineers (NACE) international annual con- 
ference; Baltimore, MD (United States); 28 
Feb - 4 mar 1994) 

OSTI; NTIS; GPO Dep. 

(Waste management '94; Tucson, AZ (United 
States); 27 Feb - 3 mar 1994) 

See SAND-94-0537C 

See WHC-SA-2135 

OSTI; NTIS; INIS; GPO Dep. 


DE94009448 


DE94007389 MF-702; 


MF-721 
See SWE-SWE-94-0018 


See PNL-SA-23649 

See ANL/EA/CP-82214 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

See WSRC-MS-93-533 

See SAND-93-2212C 

OSTI; NTIS; INIS; GPO Dep. 

See LA-UR-94-933 

See WHC-SA-2127 

See SAND-94-0680C 

See WHC-SA-2101 

See DOE/MC/29107-94/C0331 

See WHC-SA-2105 

See ANL/ET/CP-80828 

See WHC-SA-2140 

See PNL-SA-23721 

See WHC-SA-2190 

(9. advanced solid-state lasers meeting; Salt 
Lake City, UT (United States); 7-10 Feb 1994) 

See UCRL-JC—115513 

(1994 National Aeronautics and Space Adminis- 
tration pyrotechnic systems workshop; 
Albuquerque, NM (United States); 8-9 Feb 
1994) 

See SAND-94-0246C 

(IS&T/Society of Photo-optical Instrumentation 
Engineers (SPIE) meeting on electronic 
imaging science and technology; San Jose, 
CA (United States); 6-10 Feb 1994) 

See UCRL-JC—115838 

(Workshop on scientific applications of coherent 
x-rays; Stanford, CA (United States); 12 Feb 
1994) 

See SLAC—437 

(Society of Photovoltaic Instrumentation Engi- 
neers (SPIE) medical imaging conference; 
Newport Beach, CA (United States); 13-18 
Feb 1994) 

See LA-UR-94-759 

(5. annual TACOM combat vehicle survivability 
symposium; Monterey, CA (United States); 
28 Feb - 3 mar 1994) 

See SAND-93-2552C 

See SAND—94-0521C 

(160. national meeting of the American Associa- 
tion for the Advancement of Science (AAAS): 
science and a changing world; San Fran- 
cisco, CA (United States); 18-23 Feb 1994) 

See LA-UR-94-631 
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19:16953 


19:14909 
19:14897 
19:14615 
19:14910 


Source of GPO 
Availability Dep. 


See LA-UR-94-630 

(Clean coal international technology transfer 
program: public meeting; Washington, DC 
(United States); 10-11 Feb 1994) 

OSTI; NTIS; GPO Dep. E 1.99: 

(17. annual American Astronomical Society 
(AAS) guidance and control conference; 
Keystone, CO (United States); 2-6 Feb 1994) 

See LA-UR-94-503 

(2. annual mid-Atlantic human factors confer- 
ence; Reston, VA (United States); 23-25 Feb 
1994) 

See LA-UR-94-504 

(ISAC workshop; Lake Louise (Canada); 17-21 
Feb 1994) 

See ANL/PHY/CP-82153 

(2. international topical conference on optical 
probes of conjugated polymers and 
fullerenes; Salt Lake City, UT (United 
States); 16-19 Feb 1994) 

See SAND—94-0055C 

See UCRL-JC—116395 

See LA-UR-94-1114 

(Association for the Development of Computer- 
Based Instructional Systems (ADCIS) and 
Association for Educational Communications 
and Technology (AECT) joint conference; 
Nashville, TN (United States); 16-20 Feb 
1994) 

See LA-UR-94-591 

(RAMS workshop; Ft. Collins, CO (United 
States); 15-17 Feb 1994) 

See PNL-SA-23581 

(Institute of Mexican Petroleum (IMP) confer- 
ence; Mexico City (Mexico); Feb 1994) 

See LA-UR-94-572 

(Contamination control strategies conference; 
Austin, TX (United States); 28 Feb 1994) 

See SAND-94-0635C 

(21. Japan conference on radiation and radioiso- 
topes; Tokyo (Japan); 2-4 Feb 1994) 

See BNL-60141 

(Governors’ ethanol coalition; Lincoln, NE 
(United States); 14 Feb 1994) 

OSTI; NTIS; GPO Dep. E 1.99: 

(10. annual meeting of the Alternative Natural 
Philosophy Association (ANPA); Stanford, 
CA (United States); 19-21 Feb 1994) 

See SLAC-PUB-6440 

(Society of Optical Engineering (SPIE) meeting 
on microlithography; San Jose, CA (United 
States); 27 Feb - 4 mar 1994) 

See SAND-93-8663C 

(Mardi Gras conference on: toward teraflop 
computing and new grand challenge applica- 
tions; Baton Rouge, LA (United States); 
10-12 Feb 1994) 

OSTI; NTIS; GPO Dep. E 1.99: 

(207. spring national meeting of the American 
Chemical Society (ACS); San Diego, CA 
(United States); 13-18 Mar 1994) 

See ANUCHM/CP-81228 

See LA-UR-94-743 

See UCRL-JC—115692 

(International symposium on nuclear material 
safeguards; Vienna (Austria); 14-18 Mar 
1994) 

See SAND-94-0354C 

See BNL-49976 

See BNL-60035 

See SAND-94-0714C 
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Distribution 
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See LA-UR-94-462 

(2. Probabilistic safety assessment and manage- 
ment conference (PSAM); San Diego, CA 
(United States); 20-24 Mar 1994) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

See UCRL-JC—115495 

See BNL-NUREG-49024 

See UCRL-JC—114347 

(American Society of Mechanical Engineers 
(ASME) international solar energy confer- 
ence; San Francisco, CA (United States); 
27-30 Mar 1994) 

See SAND-93-2690C 

See NREL/TP-471-5543 

(International Sherwood fusion theory confer- 
ence; Dallas, TX (United States); 14-16 Mar 
1994) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(20. annual environmental symposium and exhi- 
bition; San Antonio, TX (United States); 
14-17 Mar 1994) 

See ANL/EA/CP-82296 

(14. capacitor and resistor technology sympo- 
sium; Jupiter Beach, FL (United States); 
21-24 Mar 1994) 

See SAND-—94-0054C 

(4. laser applications to chemical analysis meet- 
ing; Jackson Hole, WY (United States); 8-11 
Mar 1994) 

See LA-UR-93-3960 

(ECAPT ‘94: 3rd European concerted action 
meeting on process tomography; Lisbon 
(Portugal); 24-27 Mar 1994) 

See UCRL-JC—115468 

(Symposium on the application of geophysics to 
environmental and engineering problems; 
Boston, MA (United States); 27-31 Mar 1994) 

See DOE/MC/29101-—94/C0333 

(DOD fiber optics conference ‘94; McLean, VA 
(United States); 22-24 Mar 1994) 

See UCRL-JC—115711 

See UCRL-JC—115712 

(CIRFFSS 94: American Institute of Aeronautics 
and Astroanuts/National Aerospace and 
Space Administration (AIAA/NASA) confer- 
ence on intelligent robots in field, factory, 
service and space; Houston, TX (United 
States); 21-24 Mar 1994) 

See SAND-94-0408C 

(2. advanced joining technologies for new mate- 
rials; Cocoa Beach, FL (United States); 2-4 
Mar 1994) 

See UCRL-JC—115737 

(Institute of Electrical and Electronics Engineers 
(IEEE) international conference on micro- 
electronic test structures; San Diego, CA 
(United States); 22-24 Mar 1994) 

See SAND-94-0405C 

(3. atmospheric radiation measurement (ARM) 
science team meeting; Norman, OK (United 
States); 1-5 Mar 1994) 

See UCRL-JC—115899 

(2. topical meeting on physics of x-ray multilayer 
structures; Jackson Hole, WY (United 
States); 13-17 Mar 1994) 

See ANL/MSD/CP-82073 

(National Institute for Research in Inorganic Ma- 
terials (NIRIM) symposium on advanced 
materials; Tsukuba (Japan); 13-17 Mar 1994) 

See SAND-94-0328C 
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Source of GPO Order 
Availability Dep. Number 


(RECYCLE ‘94; Davos (Switzerland); 14-18 Mar 
1994) 

See ANL/ES/CP-82316 

(International conference on advances in physi- 
cal metallurgy; Bombay (india); 9-11 Mar 
1994) 

See ANL/IPNS/CP-82301 

(Cincinnati ‘94; Cincinnati, OH (United States); 
14-20 Mar 1994) 

See ANL/ES/CP-82315 

(Shelter ‘94; Kiev (Russian Federation); 21 Mar 
1994) 

See SAND-94-0797C 

(Cost efficient acquisition and utilization of data 
in the management of hazardous waste 
sites; Herndon, VA (United States); 23-25 
Mar 1994) 

See SAND—94-0857C 

(Working smarter: machining innovation and 
technology; Dallas, TX (United States); 3 
Mar 1994) 

See KCP-613-5390 

(Advances in optical imaging and photon migra- 
tion; Orlando, FL (United States); 21-23 Mar 
1994) 

See LA-UR-94-972 

(IFAC symposium on modeling and control in 
biomedical systems; Galveston, TX (United 
States); 27-30 Mar 1994) 

See LA-UR-94-773 

(NEDO's workshop on deep-seated and 
magma-ambient geothermal systems; Tokyo 
(Japan); 6-17 Mar 1994) 

See SAND-94-0389C 

(Society of Photo-Optical Instrumentation Engi- 
neers (SPIE) conference; Kona Beach, HI 
(United States); 13-18 Mar 1994) 

See FNAL/C—94/064 

See UCRL-JC—1 16506 

See UCRL-JC—115105 

(Cray User’s meeting; San Diego, CA (United 
States); 14-18 Mar 1994) 

See LA-UR-94-876 

(Chapman conference on physics of the magne- 
topause; San Diego, CA (United States); 
14-18 Mar 1994) 

See LA-UR-94-916 

(Las Mesa fire symposium; Los Alamos, NM 
(United States); 29-31 Mar 1994) 

See LA-UR-94-1081 

(Workshop on deuterium-tritium experiments; 
Princeton, NJ (United States); 2-4 Mar 1994) 

See PPPL-CFP-3042 

(Association for Asian studies workshop; 
Boston, MA (United States); 27 Mar 1994) 

See LA-UR-93-890 

(International conference on methods and appii- 
cations of radioanalytical chemistry; Kona, HI 
(United States); 10-16 Apr 1994) 

See WSRC-MS-93-453 

See LA-UR-94-1042 

See LA-UR-94-954 

See LA-UR-94-955 

(international topical meeting on the safety of 
advanced reactors; Pittsburgh, PA (United 
States); 18-20 Apr 1994) 

See ANL/RA/CP-80010 

See ANL/RA/CP-79955 

See ANL/RA/CP-—79897 

See BNL-NUREG-60149 

See BNL-NUREG-60150 
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Availability 


See SAND-93-4089C 

(International symposium on decontamination 
and decommissioning; Knoxville, TN (United 
States); 27-29 Apr 1994) 

OSTI; NTIS; INIS; GPO Dep. 

See PPPL-CFP-3035 

(Topical meeting on advances in reactor 
physics; Knoxville, TN (United States); 11-14 
Apr 1994) 

See LA-UR-94-144 

OSTI; NTIS; INIS; GPO Dep. 

See ANL/IFR/CP-80827 

See ANL/RA/CP--80815 

See ANL/RA/CP-80736 

See ANL/RA/CP-80649 

See UCRL-JC—116332 

(Symposium on the non-proliferation experiment 
results and implications for test ban treaties; 
Rockville, MD (United States); 19-21 Apr 
1994) 

See LA-UR-94-1126 

(New Mexico conference on the environment; 
Albuquerque, NM (United States); 24-26 Apr 
1994) 

See SAND-94-0497C 

(American Nuclear Society (ANS) topical meet- 
ing; Pittsburgh, PA (United States); 17-21 
Apr 1994) 

See LA-UR-93-4358 

See GA-A-21633 

(Secur Tech conference; Crystal City, VA 
(United States); 11-13 Apr 1994) 

See WHC-SA-2307 

(Spring meeting of the Materials Research Soci- 
ety; San Francisco, CA (United States); 4-8 
Apr 1994) 

See LA-UR-94-996 

See LA-UR-94-1053 

See LA-UR-94-987 

See LA-UR-94-986 

See SAND-94-0865C 

(Institute for interconnecting and Packaging 
Electronic Circuits (IPC) printed circuits 
spring expo; Boston, MA (United States); 24- 
27 Apr 1994) 

See SAND-94-0597C 

(International emergency management and en- 
gineering conference; Miami, FL (United 
States); 18-21 Apr 1994) 

See ANL/DIS/CP-81028 


OSTI; NTIS; GPO Dep. E 1.99: 


(International Society for Hybrid multichip mod- 
ules; Denver, CO (United States); 13-15 Apr 
1994) 

See SAND-94-0009C 

(Programable Logic Device (PLD) conference; 
San Jose, CA (United States); 11-13 Apr 
1994) 

See SAND-93-2559C 

See SAND-93-2569C 

(1991 American Society of Mechanical Engi- 
neers (ASME) topical conference; San 
Antonio, TX (United States); 19-24 Apr 1994) 

See SAND-93-2249C 

(2. Conference on object-oriented numerics 
(OONSKI ‘94); Sun River, OR (United 
States); 24 Apr 1994) 

See SAND-93-3980C 

See LA-UR-94-1120 

See LA-UR-94-966 
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Availability Dep. 


(American Physical Society conference; Wash- 
ington, DC (United States); 18-22 Apr 1994) 

See BNL-60071 

(Dahlem workshop; Berlin (Germany); 24 Apr 
1994) 

See UCRL-JC—116013 

(American Chemical Society (ACS) conference; 
Chicago, IL (United States); Apr 1994) 

See LA-UR-94-818 

(Haz Mat West spring meeting; Long Beach, CA 
(United States); 26-28 Apr 1994) 

See UCRL-JC—116503 

(Mixed waste thermal treatment symposium; 
Denver, CO (United States); 12-14 Apr 1994) 

See LA-UR-94-1056 

(1994 conference on ultra-wideband, short-pulse 
electro-magnetic; Brooklyn, NY (United 
States); 5-7 Apr 1994) 

See SAND-94-0765C 

(96. annual meeting of the American Ceramic 
Society; Indianapolis, IN (United States); 24- 
28 Apr 1994) 

See WSRC-MS—94-004 

(4. international conference on nuclear fuel re- 
processing and waste management; London 
(United Kingdom); 24-28 Apr 1994) 

See ANL/CMT/CP-—78479 

(8. international conference on radiation shield- 
ing; Arlington, TX (United States); 24-27 Apr 
1994) 

See LA-UR-94-427 

See SLAC-PUB-6410 


OSTI; NTIS; INIS; GPO Dep. E 1.99: 


See WHC-SA-2034 

See WHC-SA-2020 

See WHC-SA-2019 

(international conference on global climate 
change: science, policy and mitigation 
strategies; Phoenix, AZ (United States); 5-8 
Apr 1994) 

See LA-UR-94-1144 

See ANL/DIS/CP-80932 

(Spring meeting of the American Institute of 
Chemical Engineers; Atlanta, GA (United 
States); 17-21 Apr 1994) 

See ANL/ES/CP-81851 

(4. international meeting on nuclear thermal 
hydraulics, operations and safety; Taipei (Tai- 
wan, Province of China); 3-6 Apr 1994) 


OSTI; NTIS; INIS; GPO Dep. E 1.99: 


(Conference on the management of high sulfur 
coal combustion residues; Springfield, IL 
(United States); 5-7 Apr 1994) 

See ANL/ES/CP-80925 

(56. annual American power conference; 
Chicago, IL (United States); 25-27 Apr 1994) 

See ANL/DIS/CP-82302 

See ANV/ET/CP-82361 

See DOE/MC/27364—94/C0338 

(Society of Photo-Optical Instrumentation Engi- 
neers conference on intelligent information 
systems; Orlando, FL (United States); 4-8 
Apr 1994) 

See SAND-93-2010C 

See SAND-93-2234C 

See SAND-94-0131C 

See SAND-93-2125C 

(International reliability physics symposium; San 
Jose, CA (United States); 11-14 Apr 1994) 

See SAND—94-0483C 
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Source of GPO 
Availability Dep. 


(1994 Society for Computer Simulation multicon- 
ference; San Diego, CA (United States); 
11-15 Apr 1994) 

See WSRC-MS-—94-076 

See ANL/MCS/CP-82091 

See BNL-NUREG-60185 

See WHC-SA-2185 

See WHC-SA-2186 

(7. symposium on electromagnetic launch tech- 
nology; San Diego, CA (United States); 
20-24 Apr 1994) 

See SAND-94-0730C 

See UCRL-JC—114805-Rev.1 

(16. SPIE thermosense: international confer- 
ence on thermal sensing and imaging and 
diagnostic applications; Orlando, FL (United 
States); 4-8 Apr 1994) 

See ANL/ET/CP-82049 

(7. international symposium on the observation 
of the continental crust through drilling: conti- 
nental processes - a decade of drilling 
discoveries; Santa Fe, NM (United States); 
25-30 Apr 1994) 
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See DOE/EIS-0191D-233 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


GPO 
Dep. 
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Order 
Number 
DE94004072 
DE94007312 
DE94008821 
DE94008983 
DE94008984 
DE94008985 
DE94009148 
DE94009221 
DE94009056 
DE94009224 
DES94008653 


DE94008661 


DE94005660 


DE94005932 
DE94008644 


DE94003512 
DE94009557 


DE94009652 
DE94008647 
DE94006798 
DE94010094 
DE94010030 
DE94009502 
DE94009444 
DE94009233 
DE94009505 
DE94009180 
DE94009446 


DE94006381 


DE94005675 
DE94009946 


DE94003658 
DE94008720 
DE940087 11 


DE94007957 
DE94007959 


DE94008316 
DE94009701 
DE94009702 
DE94009130 


DE94009726 


Distribution 
Category 


PC-110 


MF-902 
MF-132 
MF-132 
MF-132 
MF-132 


MF-122 
MF-122 
MF-122 
MF-122 
MF-528 


MF- 
1000 


MF-721 


MF-702 
MF-721 


MF-703 
MF-703 


MF-814 


MF-902; 
MF-940 
MF-600 


MF-902 
MF-902 
MF-902 
MF-902 
MF-902 
MF-902 
MF-310 
MF-507 


MF-902 





Report 
Number 


DOE/PC/90042- 
T8 
DOE/PC/90046— 
T8 
DOE/PC/90056— 
T13 
DOE/PC/90284— 
12 
DOE/PC/90297-— 
Té6 
DOE/PC/90304— 
Té6 
DOE/PC/90309— 
13 
DOE/PC/90365— 
T13 
DOE/PC/90547— 
T13 
DOE/PC/90548— 
T10 
T11 
DOE/PC/91030— 
ee 
DOE/PC/91053— 
T6 
7 
DOE/PC/91054— 
T9 
DOE/PC/91058— 
T8 
DOE/PC/91059— 
T6 
DOE/PC/91155— 
TS 
DOE/PC/91162-— 
T8 
DOE/PC/91284— 


8 
DOE/PC/91287— 


12 
DOE/PC/91293— 
9 
DOE/PC/91295— 
T9 
DOE/PC/91300— 
T7 
T8 
DOE/PC/91310— 
T8 
DOE/PC/91338— 
T6 
DOE/PC/91347— 
T6 
DOE/PC/82104— 
T4 
DOE/PC/92106— 
T4 
TS 
DOE/PC/92109— 
T3 
DOE/PC/92112- 
T3 
DOE/PC/921 16— 
T1 
DOE/PC/92120- 
T2 
DOE/PC/92150— 
Té6 
DOE/PC/92152- 
Té6 


Abstract 


Number 


19:16046 


19:14975 


19:16047 


19:14398 


19:15611 


19:14316 


19:15078 


19:14399 


19:14431 


19:15079 
19:14412 


19:14508 


19:14317 
19:14318 


19:14319 


19:14320 


19:14321 


19:15061 


19:14432 


19:14433 


19:14322 


19:15080 


19:14413 


19:14323 
19:14324 


19:14325 


19:15081 


19:14414 


19:14979 


19:16048 
19:16049 


19:16050 


19:14976 


19:16051 


19:14326 


19:14327 


19:16145 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


Order 
Number 
DE94009698 
DE94008729 
DE94008723 
DE94008381 
DE94008683 
DE94007956 
DE94008710 
DE94008722 
DE94009704 


DE94004549 
DE94008715 


DE94009129 


DE94009200 
DE94009201 


DE94010275 
DE94009697 
DE94008718 
DE94008714 
DE94008724 
DE94009717 
DE94009716 
DE94008323 
DE94009134 


DE94009708 
DE94009709 


DE94008717 
DE94008716 
DE94009053 
DE94009706 


DE94010260 
DE94010261 


DE94008719 
DE94009705 
DE94010133 
DE94009714 
DE94008971 


DE94009131 


DOE/PC/92152- 


Distribution 
Category 
MF-108 
MF-108 
MF-108 
MF-113 
PC-112 
PC-108 
PC-105 
MF-105 
MF-105 


MF-105 
MF-105 


MF-132 


MF-108 
MF-108 


MF-108 
MF-108 
MF-108 
MF-112 
MF-104 
MF-117 
MF-108 
MF-106 
MF-107 


MF-108 
MF-108 


MF-113 
MF-105 
MF-105 
MF-125 


MF-114 
MF-114 


MF-122 
MF-108 
MF-108 
MF-108 
MF-108 


MF-117 
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DOE/PC/92156— 


Report 
Number 


DOE/PC/92156— 
T3 
DOE/PC/92159- 
T4 
DOE/PC/92160- 
TS 
DOE/PC/92176- 
5 
DOE/PC/92196- 


DOE/PC/92521- 
T100 
T101 
T102 
T103 
T104 
T105 
T106 
T107 
T108 
T109 
T110 
T111 
T7112 
7113 
7114 
7118 


T116 


7117 

7121 

T122 

7123 

T124 

T125 

T99 
DOE/PC/92526— 

To 
DOE/PC/92527- 

T4 
DOE/PC/92528— 

5 
DOE/PC/92529- 

T5 
DOE/PC/92531- 

T4 
DOE/PC/92532- 

TS 

Té6 
DOE/PC/92534— 


4 
DOE/PC/92536— 
bi 
DOE/PC/92542- 
TS 
DOE/PC/92545— 
5 
DOE/PC/92547— 


4 
DOE/PC/92550— 


5 
DOE/PC/93209— 
T1 
DOE/PC/93215-— 
T1 
DOE/PC/93217- 
T1 


Abstract 

Number 

19:14328 
19:15062 
19:16179 
19:14434 
19:15063 
19:14291 

19:14330 
19:14390 
19:14331 

19:14332 
19:14435 
19:14333 
19:14334 
19:14415 
19:15649 
19:15650 
19:14391 

19:15082 
19:15083 

19:15084 
19:16776 
19:14292 
19:14293 

19:14294 
19:14400 

19:14401 

19:14295 
19:14402 

19:14335 
19:14329 
19:14403 
19:14404 
19:14436 
19:14977 
19:14336 


19:14337 
19:14338 


19:16052 
19:14416 
19:15726 
19:14339 
19:14296 
19:14297 
19:14298 
19:14299 


19:15085 


Source of 
Availability 


OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 


OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 


OSTI; 


OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
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Order 
Number 
DE94009775 
DE94008370 
DE94009710 
DE94008721 
DE94008709 
DE94009699 
DE94008394 
DE94008395 
DE94008396 
DE94008397 
DE94008398 
DE94008399 
DES94008400 
DE94008401 
DE94008402 
DE94008403 
DE94008404 
DE94008405 
DE94008406 
DE94008407 
DE94008408 
DE94008409 
DE94008410 
DE94008411 
DE94008415 
DE94008416 
DE94008417 
DE94008418 
DE94008419 
DE94008338 
DE94009713 
DE94009700 
DE94009720 
DE94009712 
DE94009711 


DE94004532 
DE94008369 


DE94009793 
DE94009133 
DE94009703 
DE94009719 
DE94008728 
DE94009718 
DE94009851 
DE94008367 


DE94008366 


Distribution 
Category 


MF-104 
MF-113 
MF-104 
MF-113 
PC-111 
MF-102 


MF-105 
MF-105 
MF-105 
MF-105 
MF-105 
MF-105 
MF-105 
MF-105 
MF-105 
MF-104 
MF-104 
MF-105 
MF-105 
MF-105 
MF-105 
MF-102; 
MF-105 
MF-102; 
MF-105 
MF-105 
MF-105 
MF-105 
MF-105 
MF-105 
MF-105 
MF-105 


MF-102 
MF-108 
MF-104 
MF-108 
MF-113 


MF-108 
MF-108 


MF-106 
MF-107 
MF-114 
MF-108 
MF-114 
MF-102 
MF-102 
MF-102 


MF-105 


anes ee een ee 


ERA Vol. 19, No. 6 





Report 
Number 


DOE/PC/93223— 

pozpcves226- 

poppers 

poemecoze2- 
T10 


ue 
T8 


T9 
DOE/RL- 
90-28-Rev.2 
91-28-Rev.1 
93-21-Vol.1 
93-22 
93-24-1 
93-24-2 
93-24-3 
93-24-4 
93-24-5 
93-24-6 
93-24-8 
93-88 
DOE/RW- 
0404P-Rev.1 
0416-Rev.1 
0420-Rev.1 
0425 
0434 
0438 
DOE/S— 
0105(02/94) 
0108 
DOE/SF/15798— 
T13 
DOE/SF/16564— 
T4-Vol.14 
T4-Vol.15 
T4-Vol.5 
DOE/SF/18862— 
T2-App.A 
DOE/SF/19203— 
a 
DOE/SF/19460— 
02 
DOE/SF/19645— 
T4 
DOE/SP-— 
0122T 
DOE/SR/14069— 
3 
DOE/SR/15122— 
EN 
DOE/SR/18273— 
1 
DOE/WIPP- 
94-019 
DP- 
282 
282TL 
DPN-— 
132 
DPST- 
70-460 
DPW- 
55-103 
DTH-AEF-NT— 
6 


Abstract 
Number 
19:14405 
19:14437 
19:15086 
19:14500 


19:14516 
19:14507 
19:14499 
19:14867 
19:14647 
19:14648 
19:14868 
19:17712 
19:17713 
19:17714 
19:16630 
19:16631 
19:16632 
19:14649 
19:16633 
19:14650 
19:14651 
19:14652 
19:14588 
19:14653 
19:14914 


19:14654 
19:15518 


19:15019 
19:15112 
19:15113 
19:15398 
19:17562 
19:17438 
19:17563 
19:15613 
19:16465 
19:16707 
19:14946 
19:17404 
19:14655 


19:15399 
19:15399 


19:14919 
19:14656 
19:15275 


19:15212 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI (Free of Charge); INIS 
OST] (Free of Charge) 

OSTI; NTIS; INIS; GPO Dep. 
INIS; OSTI (Free of Charge) 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
See DP-282 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS 


GPO 
Dep. 
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Order 
Number 
DE94008368 
DE94009853 
DE94008361 
DE94009456 


DE94008541 
DE94009454 
DE94009455 
DE94004489 
DE94009615 
DE94008645 
DE94008657 
DE94007987 
DE94008072 
DE94007988 
DE94008623 
DE94007989 
DE94007990 
DE94008624 
DE94009665 
7194010097 

TI94008652 

DE94010098 
T194003844 

DE94008654 
DE94010099 


DE94008908 
DE94009458 


DE94009771 
DE94005067 
DE94005068 
DE94005058 
DE94008420 
DE94010244 
DE94009186 
DE94008444 
DE94005079 
DE94003913 
DE94003986 
DE94008582 
DE94009942 


DE94010112 


DE94009562 
DE94009153 
DE94009952 


DE94621314 


DTH-AEF-NT— 


Distribution 
Category 


MF-113 
MF-105 
MF-105 


MF-132: 
MF-253 
MF-253 
MF-132; 
MF-253 
MF-253 


MF-940 
MF-902 
MF-902 
MF-630 
MF-902 
MF-902 
MF-902 
MF-902 
MF-902 
MF-902 
MF-902 
MF-902 
MF-800 
MF-800 
MF-800 
MF-820 
MF-800 
MF-840 


MF-940 
PC-900 


MF-257 
MF-523 
MF-523 
MF-523 
MF-712 
MF-410 
MF-712 
MF-504 
MF-700 
MF-702 
MF-902 
MF-704 
MF-902 


MF-706 


MF-700 
MF-706 


MF-706 
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DTH-LET-RE- 





Report 
Number 


DTH-LET-RE- 
94-1 


DTH-LV-MEDD— 


242 
243 
249 
250 
DTP- 
93/86. 
DUBNA-E2- 
93-360 
93-361 
DUN- 
3530 
5295-RD 
5296-RD 
5929-A 
660 
7433 
7929 
ECE/ENVWA- 
32 
ECN-C— 
92-075 
93-002 
93-005 
93-006 
93-007 
93-008 
93-017 
93-019 
93-020 
93-035 


93-041 
93-056 
93-063 


94-009 


93-003 
93-007 
93-010 
93-012 





93-001 


ECN-RX- 
93-007 
93-012 
93-013 
93-016 
93-049 
93-050 
93-058 
93-090 
93-091 
93-093 


Abstract 


Number 


19:14952 


19:15619 
19:15620 
19:15621 
19:15622 


19:17135 


19:16964 
19:16963 


19:15333 
19:15400 
19:15401 
19:14898 
19:15332 
19:15294 
19:15402 


19:14915 


19:14657 
19:14658 
19:14659 
19:14660 
19:14661 
19:14662 
19:15849 
19:14663 
19:14664 
19:15588 


19:14665 
19:14666 
19:14417 


19:15598 





19:15206 
19:16753 
19:16818 
19:15334 
19:15335 


19:17564 
19:14540 
19:15240 
19:15615 


19:15283 
19:15114 
19:15284 
19:17392 
19:15850 
19:14541 
19:14667 
19:15285 
19:15336 
19:15241 


Source of 
Availability 


OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


See RAL-—93-077 


See BONN-HE-93-33 
See BONN-HE-93-32 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only); 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS; Available from the library of the 
Netherlands Energy Research Foundation 
(ECN), P.O. Box 1, 1755 ZG Petten (Nether- 


lands) 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS; Available from the library of the 
Netherlands Energy Research Foundation 
(ECN), P.O. Box 1, 1755 ZG Petten (Nether- 


lands) 


OSTI; NTIS; INIS; Available from the library of 
the Netherlands Energy Research Founda- 
tion (ECN), P.O. Box 1, 1755 ZG Petten 


(Netherlands) 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 








OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS; Available from the library of the 
Netherlands Energy Research Foundation 
(ECN), P.O. Box 1, 1755 ZG Petten (Nether- 


lands) 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 





GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


INIS 


mmmmmmm 
ak ak ck ok ok ot ot 


GPO 
Dep. 


8888888 


Order 
Number 


DE94756725 


DE94756758 
DE94756760 
DE94756724 
DE94756761 


DE94007826 
DE94007828 
DE94007829 
DE94007871 
DE94007825 
DE94007874 
DE94007875 


DE94622691 


DE94756150 
DE94756149 
DE94756111 
DE94756105 
DE94756104 
DE94756103 
DE94756148 
DE94756101 
DE94756102 
DE94753903 


DE94756100 
DE94756099 
DE94753904 


DE94753908 


DE94756098 
DE94756097 
DE94756096 
DE94756095 
DE94756094 


DE94756151 
DE94756108 
DE94756109 
DE94753896 


DE94758549 
DE94756110 
DE94758555 
DE94756107 
DE94756106 
DE94758556 
DE94758550 
DE94758554 
DE94758553 
DE94758552 





Distribution 


Category 





MF-500 
MF-711 
MF-603 
MF-500 
MF-500 
MF-602 
MF-702 
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Report Abstract Source of GPO Order 
Number Number Availability 


Distribution 
Dep. Number Category 
93-094 19:17565 OSTI; NTIS DE94758551 
93-115 19:16539 OSTI; NTIS; Available from the library of the DE94753899 
Netherlands Energy Research Foundation 
(ECN), P.O. Box 1, 1755 ZG Petten (Nether- 
lands) 
OSTI; NTIS; Available from the library of the DE94753900 
Netherlands Energy Research Foundation 
(ECN), P.O. Box 1, 1755 ZG Petten (Nether- 
lands) 
19:15520 OSTI; NTIS; Available from the library of the DE94753897 
Netherlands Energy Research Foundation 
(ECN), P.O. Box 1, 1755 ZG Petten (Nether- 
lands) 
19:15521 OSTI; NTIS; Available from the library of the DE94753898 
Netherlands Energy Research Foundation 
(ECN), P.O. Box 1, 1755 ZG Petten (Nether- 
lands) 
ED/OERI- 


92-18 19:15563 OSTI (Free of Charge) 7194010116 
EDF- 
93-NB-00093 19:15727  OSTI; NTIS (US Sales Only); INIS DE94620459 
93-NB-00097 19:15728 | OSTI; NTIS (US Sales Only); INIS DE94620460 
93-NB-00099 19:15115 | OSTI; NTIS (US Sales Only); INIS DE94621264 
93-NB-00100 19:16180 | OSTI; NTIS (US Sales Only) DE94749207 


93-NB-00107 19:15255 OSTI; NTIS (US Sales Only); INIS 


93-NB-00112 
93-NB-00117 
93-NB-00119 
93-NB-00120 
93-NB-00121 
93-NB-00122 
93-NB-00123 
93-NB-00126 
93-NB-00128 
93-NB-00133 
93-NB-00134 
93-NB-00135 
93-NB-00141 
93-NJ-00029 
93-NJ-00036 
93-NJ-00055 
93-NM-00040 
G- 


11265-2021 
2562-Vol.5 
2644 

2707 

2713 

2731 

2732 

2734 

2735 


EGG-CIET- 


11061 


EGG-EP- 


10949 


EGG-WMO- 


10292-Rev.8 


EHD- 


93-169 


EHD-TR- 


161 


ENS-LAPP-A- 


420-93 
421-93 
423-93 


ENS-LAPP-L- 


399-92 
409-92 


19:16146 
19:15276 
19:15116 
19:15117 
19:14418 
19:15118 
19:15119 
19:15120 
19:15121 
19:15122 
19:15123 
19:15124 
19:15125 
19:15256 
19:16172 
19:15126 
19:15623 


19:16456 
19:15481 
19:15490 
19:16766 
19:15489 
19:15492 
19:15493 
19:15494 
19:15151 


19:14668 
19:15685 


19:14589 


19:16819 
19:16820 
19:16997 
19:16911 
19:17405 


19:16972 
19:16973 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 

OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS; GPO Dep. 
See NUREG/CR-5314-Vol.5 
See NUREG/CR-6158 
See NUREG/CR-6088 
See NUREG/CR-6145 
See NUREG/CR-6194 
See NUREG/CR-6195 
See NUREG/CR-6197 
See NUREG/CR-6198 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


DE94621230 
DE94621160 
DE94621241 
DE94621265 
DE94621266 
DE94749208 
DE94621267 
DE94621268 
DE94621269 
DE94621270 
DE94621271 
DE94621272 
DE94621273 
DE94621274 
DE94621231 
DE94621211 
DE94621275 
DE94749211 


DE94005400 


DE94008520 
DE94008642 


DE94008447 


DE94620886 
DE94619344 
DE94619927 
DE94619896 
DE94620231 


DE94619922 
DE94619923 


ERA Vol. 19, No. 6 919 





ES/CSET- 


Report Abstract Source of GPO Order Distribution 
Number Number Availability Dep. Number Category 


ES/CSET- 
20 19:16877  OSTI; NTIS; GPO Dep. E 1.99: DE94008957 MF-607 
ES/ER/TM- 
19:16628 See DOE/OR-01-1255 
19:14869 OSTI; NTIS; GPO Dep. .99: DE94008758 MF-902 
19:16821 OSTI; NTIS; INIS; GPO Dep. .99: DE94009495 MF-902 
19:16627 See DOE/OR-01-1237-D1 
ESTSC- 
0002191600000 19:17631 ESTSC 
000576MNFRMOO 19:17632 ESTSC 
0005911036000 19:17633 ESTSC 
000628AL00000 19:17634 ESTSC 
000638IBMPCO00 19:17635 ESTSC 
000644AL00001 19:17636 ESTSC 
0006451B38600 19:17637 ESTSC 
000659IBMPCO0 19:17638 ESTSC 
000664IBMPCO00 19:17639 ESTSC 
000665IBMPCO0 19:17640 ESTSC 
000666GESPCO00 19:17641 ESTSC; Los Alamos National Lab 
000669C017600 19:17642 ESTSC 
0006711036000 19:17643 ESTSC 
000680CY 00100 19:17644 ESTSC 
000682DP01000 19:17645 ESTSC 
0006821433100 19:17646 ESTSC 
ESTSC/NRC-— 
000414IBMPC01 19:17647 ESTSC 
ETDE-IT- 
94-42 19:14478 OSTI; NTIS (US Sales Only) DE94752625 
94-43 19:14479 OSTI; NTIS (US Sales Only) DE94002066 
ETDE/JP-mf- 
94757292 19:15547  OSTI; NTIS; Available from The Institute of En- DE94757292 
ergy Economics, Dai 10 Mori Biru, 18-1, 
Toranomon 1-chome, Minato-ku, Tokyo, 
Japan 
94757361 19:14359 OSTI; NTIS; Available from New Energy and DE94757361 
Industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan 
94757393 19:14360 OSTI; NTIS; Available from New Energy and DE94757393 
Industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan 
ETDE/PUB— 


2(Rev.1) 19:17717  OSTI; NTIS DE94002590 
EU 


14587 19:14669 OSTI; NTIS (US Sales Only); INIS 7194621381 
FASAC-TAR- 
94005182 19:16540 OSTI; Science Applications International Corpo- T194005182 
ration, 1710 Goodridge Dr., P.O. Box 1303, 
McLean, VA 22102 
94010214 19:17648 | OSTI; Science Applications International Corp., 7194010214 
1710 Goodridge Drive, P.O. Box 1303, 
McLean, VA 22102 
FEMP- 


2325 19:14870 OSTI; NTIS; INIS; GPO Dep. 
FNAL-TM- 

1876 19:16958 OSTI; NTIS; INIS; GPO Dep. 

1877 19:16959 OSTI; NTIS; INIS; GPO Dep. 
FNAL/C— 

94/041-E 19:17056 OSTI; NTIS; INIS; GPO Dep. 

94/045-E 19:16998 OSTI; NTIS; INIS; GPO Dep. 

94/054 19:16957 OSTI; NTIS; INIS; GPO Dep. 

94/063-E 19:17057  OSTI; NTIS; INIS; GPO Dep. 

94/064 19:16925 OSTI; NTIS; GPO Dep. 
FRNC-TH- 


3732 19:16926  OSTI; NTIS (US Sales Only) DE94749212 
FSEC-CR- 


664-93 19:15624  OSTI; NTIS; GPO Dep. 99:  DE94008452 
FZR- 


93-16(prepr.) 19:16999  OSTI; NTIS (US Sales Only); INIS DE94756453 
93-21 19:15286  OSTI; NTIS (US Sales Only); INIS DE94761048 


g 


DE94007236 


DE94008986 
DE94008994 


—_ A 
© © 
© © 


DE94008988 
DE94008987 
DE94008989 
DE94009616 
DE94008992 


mmmmm mm m 
88888 
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Report 
Number 


93-23(prepr.) 
93-24(prepr.) 


93-25 
93-26 
93-27 
GA-A- 
21532 
21542 
21584 
21587 
21633 
21647 
GANIL-A- 
92-01 
92-04 
92-05 
92-06 
92-07 
92-08 
93-07 
GANIL-P- 
92-01 
92-02 
92-03 
93-17 
93-19 
93-20 
93-21 
93-23 
93-25 
93-26 
93-27 
93-28 
GANIL-SAIF- 
93-01 
GEH- 
12662 
14805 
GEM/TN- 
93-494 
93-510 
GKSS— 
92/E/100 


93/E/18(v.1) 
93/E/18(v.2) 


93/E/30 

93/E/44 

93/E/45 

93/E/46 

93/E/53 
GMA- 

03. 

04. 


98 
GRS-F- 
2/1992 
GSF- 
14/93 
15/92 
19/93 
25/93 
31/93 
GSF-HY- 
1/93 
GS 
93-14 


93-35(prepr.) 
93-42 


93-58(prepr.) 
93-59(prepr.) 


Abstract 
Number 


19:17247 
19:16270 
19:17609 
19:17152 
19:16356 


19:17566 
19:17439 
19:17440 
19:17441 
19:15403 
19:17567 


19:16233 
19:16271 
19:16234 
19:16251 
19:16235 
19:16272 
19:16236 


19:17248 
19:17153 
19:17154 
19:17205 
19:17155 
19:17249 
19:17250 
19:16389 
19:17156 
19:16390 
19:17251 
19:17157 


19:16237 


19:14823 
19:16541 


19:16432 
19:16433 


19:16878 
19:16691 
19:16692 
19:16693 
19:16542 
19:15729 
19:15730 
19:16543 


19:16829 
19:16754 


19:15404 


19:15574 


19:14670 
19:14671 
19:16822 
19:16879 
19:16880 


19:16694 


19:17442 
19:16273 
19:17353 
19:17347 
19:17354 


Source of 
Availability 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only); 

( 

( 

( 


¥ 
); 
; 
); 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


See UCRL-CR-1 15715 
See UCRL-CR-—1 15919 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


See INFO-0427 
See INFO-0442 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


GS- 


Order Distribution 
Number Category 


DE94756211 
DE94758708 
DE94760724 
DE94756210 
DE94761385 


DE94009869 
DE94007431 
DE94008554 
DE94008893 
DE94009924 
DES4009973 


DE94619531 
DE94623622 
DE94621185 
DE94621194 
DE94621186 
DE94621204 
DE94623607 


DE94621767 
DE94622882 
DES4621677 
DE94621695 
DE94623918 
DE94621738 
DE94621739 
DE94621334 
DE94621678 
DE94621348 
DE94621740 
DE94621660 


DE94621187 


DE94007876 
DE94007877 


DE94759100 
DE94761338 
DE94759066 
DE94756440 
DE94756212 
DE94761049 
DE94761050 
DE94760723 


DE94758745 
DE94756187 


DE94758721 
DE94758720 
DE94758722 
DE94761042 
DE94758547 


DE94756309 


DE94756146 
DE94761177 
DE94756231 
DE94756467 
DE94756466 
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GSE 


Report 
Number 


Abstract 
Number 


Source of 
Availability 


Order 


Distribution 


Number Category 


93-62(prepr.) 19:17355 | OSTI; NTIS (US Sales Only); INIS 
93-64 (prepr.) 19:17252 OSTI; NTIS (US Sales Only); INIS 
93-73 (prepr.) 19:17158 OSTI; NTIS (US Sales Only); INIS 
93-76(prepr.) 19:17253 | OSTI; NTIS (US Sales Only); INIS 
93-77 (prepr.) 19:15731 OSTI; NTIS (US Sales Only); INIS 
93-78(prepr.) 19:17254 OSTI; NTIS (US Sales Only 
93-79(prepr.) 19:17255 OSTI; NTIS (US Sales Only 


DE94756455 
DE94756458 
DE94756390 
DE947561 84 
DE94756185 
INIS DE94756196 
INIS DE94756232 
DE94756233 


); 
D: 
93-80(prepr.) 19:17256 OSTI; NTIS (US Sales Only); INIS 
93-81 (prepr.) 19:17346 OSTI; NTIS (US Sales Only); 


HAN- 
53803 
82224 
HD-PY- 
93/06 
HD-THEP-— 
93-40 
HEP-LAT— 
9311007 
HEP-PH- 
9311290 
HEP-TH— 
9309058 
9310071 
9310072 
9310119 
9310169 
HMi-B-— 
505 
506 
HW- 
11890 
18231-Del. 
22557 
22892 
23476 
23924 
24612-RD 
27078 
27165 
27562 
27680 
27727 
27734 
29383 
3-2710 
31088 
31213 
31428 
34134 
34834 
37698 
38267 
38684 
48830 
49825 
50213 
52389-Del. 
61185 
64393 
7-819 
72738 
76050 
76078 
76404 
76887-Add. 
81741-RD 
82143-RD 


82143-RD-Rev.1 


89074 
89075 
9240 


19:15339 
19:15295 


19:17058 
19:16970 
19:16993 
19:17042 


19:16962 
19:16963 
19:16964 
19:16965 
19:16966 


19:14995 
19:15732 


19:14871 

19:14672 
19:14547 
19:14537 
19:14548 
19:14549 
19:14899 
19:14673 
19:14550 
19:14551 

19:14674 
19:14552 
19:15339 
19:14675 
19:15337 
19:14676 
19:15340 
19:14677 
19:15341 

19:15405 
19:15342 
19:14553 
19:14554 
19:14572 
19:14573 
19:14574 
19:14555 
19:15343 
19:15344 
19:16823 
19:15296 
19:15345 
19:15346 
19:15347 
19:15348 
19:14595 
19:15406 
19:15407 
19:16695 
19:16696 


See HW-27734 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 
See DESY-—93-152 
See DESY-93-148 
See DESY-93-139 


See BONN-HE-$3-31 
See BONN-HE-93-32 
See BONN-HE-93-33 
See BONN-HE-93-35 
See BONN-HE-93-42 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


); 
OSTI; NTIS (US Sales Only); GPO; GPO Dep. 
); 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI: NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


—- ok 


mm 
S888888888 


ak ek ek oe ot 


kh ek ok tk 


Mmmm mMMMMMM MMMM MMM MM MMMM MMMM MMMM 


INIS DE94756234 


DE94007878 


DE94756397 


DE94758769 
DE94756441 


DE94007883 
DE94007812 
DE94007751 
DE94007747 
DE94006964 
DE94006965 
DE94006966 
DE94006968 
DE94006969 
DE94006970 
DE94006971 
DE94006681 
DE94006954 
DE94006957 
DE94007323 
DE94007328 
DE94007324 
DE94006955 
DE94006958 
DE94006680 
DE94006956 
DE94008768 
DE94008422 
DE94006689 
DE94008763 
DE94008764 
DE94007811 
DE94006688 
DE94010113 
DE94008236 
DE94008767 
DE94008161 
DE94007891 
DE94007892 
DE94008760 
DE94007899 
DE94008158 
DE94008159 
DE94006981 
DE94006982 


MF-603 
MF-700 
MF-711 
MF-711 
MF-711 
MF-711 
MF-711 
MF-520 
MF-711 
MF-711 
MF-711 
MF-711 
MF-520 
MF-510 
MF-520 
MF-520 
MF-520 
MF-510 
MF-520 
MF-520 
MF-520 
MF-711 
MF-706 
MF-510 
MF-520 
MF-520 
MF-711 
MF-520 
MF-520 
MF-507 
MF-602 
MF-520 
MF-711 
MF-602 
MF-500 
MF-711 
MF-520 
MF-520 
MF-600 
MF-600 


SSSSSSSSSSSSSSSSSSRSRSESBBEBEBE 


19:15338  OSTI; NTIS (US Sales Only); GPO Dep. 


m 


DE94006711 MF-504 
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INFO— 


Report Abstract Source of GPO Order Distribution 
Number Number Availability Dep. Number 


Category 
HW-SA- 
2730 19:14872 OSTI; NTIS (US Sales Only); GPO Dep. E 1.99: DE94007322 MF-507 
|AE- 
0116. 19:15880 See CNIC—00751 
0119. 19:15881 See CNIC—00759 
IAEA-INFCIRC— 
167(add.16) 19:17728 OSTI; NTIS (US Sales Only); INIS DE94619854 
274(rev.1/add.4) 19:14900 OSTI; NTIS (US Sales Only); INIS DE94619847 
423 19:17729 OSTI; NTIS (US Sales Only); INIS DE94619855 
426 19:14901 OSTI; NTIS (US Sales Only); INIS DE94622693 
429 19:15696 OSTI; NTIS (US Sales Only); INIS DE94622694 
9(rev.2/add.9) 19:17727 OST; NTIS (US Sales Only); INIS DE94619856 
IAEA-P-- 
A38E/F/R/S. 19:14903 See INIS-mf-13819 
A39E. 19:15146 See INIS-mf—13818 
C20E. 19:17731 See INIS-mf-13815 
IAEA-SM- 
332 19:15094 OSTI; NTIS (US Sales Only); DE94621250 
333/100 19:14615 See BNL-60035 
333/109 19:14909 See SAND-94-0354C 
333/125 19:14897 See BNL-49976 
IAEA-TECDOC-— 
525(rev.1) 19:17610 OSTI; NTIS (US Sales Only); INIS DE94622714 
728 19:16781 | OSTI; NTIS (US Sales Only); INIS DE94617866 
730 19:15207 OSTI; NTIS (US Sales Only); INIS DE94621305 
731 19:15208 OSTI; NTIS (US Sales Only); INIS DE94621306 
733 19:16824 OSTI; NTIS (US Sales Only); INIS DE94623486 
ic— 
93/343 19:16825 OSTI; NTIS (US Sales Only); INIS DE94617840 
1EE-SR- 
248 19:15548 §OSTI; NTIS; Available from The Institute of En- DE94757291 
ergy Economics, Dai 10 Mori Biru, 18-1, 
Toranomon 1-chome, Minato-ku, Tokyo, 
Japan 
IFP- 
40887 19:17649 OSTI; NTIS (US Sales Only); INIS DE94621505 
40888 19:14446 OSTI; NTIS (US Sales Only) DE94749209 
40915 19:14497 OSTI; NTIS (US Sales Only) DE94749213 
40975 19:14476 OSTI; NTIS (US Sales Only) DE94749210 
IFSR- 
640-Review 19:17374 See DOE/ET/53088-640 
19:17430 See DOE/ET/53088-—641 
19:17431 See DOE/ET/53088-647 
19:17432 See DOE/ET/53088-648 
19:17433 See DOE/ET/53088-649 
19:17434 See DOE/ET/53088-651 
19:17435 See DOE/ET/53088-652 
19:17436 See DOE/ET/53088-653 
IFVE-NLT-OTF— 
91-85 19:17059 OSTI; NTIS (US Sales Only); INIS DE94619953 
ITRIE-C— 


06787 19:16629 See DOE/OR/22160-T2 
IKE- 


2-93 19:15408 OSTI; NTIS (US Sales Only); INIS DE94759064 
INCT- 
2125/6 19:14924 OSTI; NTIS (US Sales Only); INIS DE94623583 
2126/6 19:16053 OSTI; NTIS (US Sales Only); INIS DE94623319 
2134/6 19:14925 OSTI; NTIS (US Sales Only); INIS DE94623586 
INDC(UK)— 
047LN 19:17184 See AEEW-R-2664 
INFO-— 
0210(rev.4) 19:15297 OSTI; NTIS (US Sales Only); INIS DE94619319 
0427 19:16829 OSTI; NTIS (US Sales Only); INIS DE94619333 
0428 19:17650 OSTI; NTIS (US Sales Only); INIS DE94622702 
0438 19:14902 OSTI; NTIS (US Sales Only); INIS DE94619864 
0439 19:17730 OSTI; NTIS (US Sales Only); INIS DE94619857 
0440 19:16830 OSTI; NTIS (US Sales Only); INIS DE94622281 
0441 19:15163 | OSTI; NTIS (US Sales Only); INIS DE94619678 
0442 19:16754 OSTI; NTIS (US Sales Only); INIS DE94621111 
0443-1 19:15298 OSTI; NTIS (US Sales Only); INIS DE94619325 
0444 19:15164 | OSTI; NTIS (US Sales Only); INIS DE94621302 
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INFO— 


Report 
Number 


0445 
0446 
0447 
0484 
INIS-BR- 
3269 
3270 
3271 
3272 
3273 
3274 
3275 
3276 
3277 
3278 
3279 
3280 
3285 
3286 
3287 
3288 
3289 
3290 
3291 
3292 
3293 
3294 
3295 
3296 
3297 
3298 
3299 
3300 
3301 
3302 
3303 
3304 
INIS-GB- 

584 
590 
614 
616 
617 
618 


ERA Vol. 19, No. 6 


Abstract 
Number 


19:14920 
19:15227 
19:15165 
19:16831 


19:15884 
19:15885 
19:15886 
19:15887 
19:15888 
19:15889 
19:15890 
19:15891 

19:15892 
19:15893 
19:15894 
19:14678 
19:16974 
19:17443 
19:17257 
19:17258 
19:17159 
19:17000 
19:17259 
19:16975 
19:16976 
19:17379 
19:15733 
19:17328 
19:15228 
19:14532 
19:17001 

19:16782 
19:16783 
19:16391 

19:17329 
19:16755 


19:16832 
19:15895 
19:17144 
19:17611 
19:17718 
19:14575 
19:14576 


19:17488 
19:15356 


19:15287 
19:17445 
19:17447 
19:15896 
19:17731 

19:16756 
19:15146 
19:14903 
19:15549 
19:14490 
19:16392 
19:17612 
19:15166 
19:17613 
19:14683 
19:14535 
19:17719 
19:14488 
19:14513 
19:17160 
19:15809 
19:15550 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
( ); 
); 


; 
); 
\e 
D; 
); 
); 
); 
; 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 

( ); 

( 


INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 


); INIS 

); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OST!; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
); 
); 


); 
i 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


Order 
Number 


DE94619482 
DE94619793 
DE94619679 
DE94619328 


DE94620247 
DE94620248 
DE94620249 
DE94620250 
DE94620251 
DE94620252 
DE94620253 
DE94620254 
DE94620255 
DE94620256 
DE94620257 
DE94621391 

DE94622756 
DE94624043 
DE94622931 

DE94622956 
DE94622883 
DE94622790 
DE94622939 
DE94622772 
DE94622773 
DE94623103 
DE94622048 
DE94622967 
DE94622634 
DE94622202 
DE94622777 
DE94622328 
DE94622357 
DE94622570 
DE94622961 

DE94622416 


DE94619346 
DE94618902 
DE94622835 
DE94623844 
DE94623838 
DE94623345 
DE94622043 


DE94612618 
DE94619627 


DE94619592 
DE94621576 
DE94621828 
DE94621923 
DE94621494 
DE94622425 
DE94619626 
DE94619879 
DE94620987 
DE94622396 
DE94619703 
DE94619886 
DE94621303 
DE94621522 
DE94619759 
DE94620259 
DE94622696 
DE94622658 
DE94622663 
DE94758812 
DE94756442 
DE94756426 


Distribution 
Category 





Report 
Number 


14187 
14190 
14191 
14192 
14194 
14195 
14196 
14197 
14198 
14199 
14200 
14201 
14202 
INP- 
1531 
1585 
1586 
1589/PH 
1592/PH 
1593/PH 
1595/PH 
1617/PH 
INP-MSU- 

93-4-296 


IPNG-DRE- 
93-05 
IPP— 
1/277 
5/54 
IRE- 
93-1 
IRF— 
213 
Is— 
5099 
ISPO- 
356 
ITF 
93-24 
93-26 
93-29 
93-32 
93-36 
93-40 
93-41 
TP— 
93-26E 
93-42 
93-44 
93-47 


Abstract 
Number 


19:15576 
19:16785 
19:15810 
19:15577 
19:16551 
19:16085 
19:14577 
19:16054 
19:15154 
19:15409 
19:16908 
19:15578 
19:17406 


19:17614 
19:16978 
19:16912 
19:17012 
19:17063 
19:17064 
19:17295 
19:17170 


19:16927 


19:17371 
19:17171 
19:17172 
19:17013 
19:17173 
19:17372 
19:16979 
19:17065 
19:17125 
19:16281 


19:17654 


19:14685 


19:17581 
19:17581 


19:16980 


19:17514 


19:14538 


19:14907 


19:17414 
19:17014 
19:17015 
19:17188 
19:17296 
19:17206 
19:17207 


19:17208 
19:17407 
19:16981 
19:15735 
19:17209 
19:17210 
19:17189 
19:16913 
19:16914 
19:17066 
19:17408 


Source of 
Availability 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only); 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only); 
See IPP—1/277 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS; INIS 

OSTI; NTIS; INIS; GPO Dep. 
See PNL-8968 


OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


); 
); 
); 
); 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only); 


INIS 


INIS 


INIS 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


Order 
Number 


DE94756398 
DE94758671 
DE94758670 
DE94756183 
DE94758997 
DE94761175 
DE94761176 
DE94761041 
DE94761387 
DE94761132 
DE94761368 
DE94761379 
DE94761369 


DE94621523 
DE94621583 
DE94621534 
DE94621605 
DE94621633 
DE94621634 
DE94621741 
DE94621661 


DE94622233 


DE94753402 
DE94753314 
DE94753313 
DE94753312 
DE94753311 
DE94753405 
DE94753452 
DE94753454 
DE94753453 
DE94753403 


DE94753404 
DE94619769 


DE94761047 


DE94622757 
DE94619170 


DE94005571 


DE94624073 
DE94622787 
DE94622791 
DE94623925 
DE94622937 
DE94622911 
DE94623926 


DE94619996 
DE94523268 
DE94622758 
DE94622052 
DE94622912 
DE94622913 
DE94622900 
DE94622728 
DE94622729 
DE94622811 
DE94623252 


TP- 


Distribution 
Category 
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ITP-UH- 


Report 
Number 


TP-UH- 
8/93 
IVL-B— 
1122 
1130 
1131 
1133 
JAB-— 
10733-TM12 
JAER-M- 
93-151 
93-153 
93-161 
93-168 
93-181 
93-183 
93-186 
93-189 
93-192 
93-194 
93-196 
93-197 
93-199 
93-200 
93-201 
93-205 
93-207 
93-210 
93-220 
93-229 
93-231 
93-234 
93-235 
93-236 
93-238 
93-240 
93-243 
93-247 
93-251 
93-252 
93-254 
JET-R- 
93-05 
JINR- 
18-93-351 
JINR-D- 
1-93-36 
2-93-318 
2-93-359 
JINR-E- 
1-93-405 
10-93-191 
10-93-415 
17-93-163 
11-93-369 
13-93-189 
13-93-204 
13-93-390 
13-93-392 
15-93-370 
17-93-366 
2-93-203 
2-93-224 
2-93-394 
2-93-395 
2-93-396 
2-93-414 
4-93-175 
4-93-302 
4-93-303 
4-93-352 
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Abstract 
Number 


19:16991 


19:14491 
19:16557 
19:15690 
19:16558 


19:16903 


19:16408 
19:16409 
19:16641 
19:16109 
19:15358 
19:15436 
19:15209 
19:16110 
19:16111 
19:15215 
19:16071 
19:15359 
19:16155 
19:15147 
19:15260 
19:17297 
19:14686 
19:17341 
19:17655 
19:14542 
19:15736 
19:14578 
19:16642 
19:15148 
19:15101 
19:15149 
19:14543 
19:14544 
19:17298 
19:15360 
19:15243 


19:17519 
19:16760 


19:17067 
19:16939 
19:16940 


19:17211 

19:16410 
19:17656 
19:17657 
19:17658 
19:16411 

19:16412 
19:16413 
19:16414 
19:17304 
19:17409 
19:16941 

19:17299 
19:17016 
19:17017 
19:17018 
19:16982 
19:17300 
19:17301 
19:17302 
19:17520 


Source of 
Availability 


See DESY—93-080 


OSTI; NTIS; INIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only): INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OST; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only): INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only): INIS 


Order 
Number 


DE94756495 
DE94756503 
DE94756494 
DE94756493 


DE94001371 


DE94753243 
DE94753244 
DE94753336 
DE94753245 
DE94753252 
DE94753253 
DE94753254 
DE94753255 
DE94753251 
DE94753256 
DE94753315 
DE94753258 
DE94753259 
DE94753260 
DE94753316 
DES94753317 
DE94753334 
DE94753335 
DE94753354 
DE94753445 
DE94753451 
DE94753447 
DE94753406 
DE94753450 
DE94753448 
DE94753444 
DE94753446 
DE94753449 
DE94753462 
DE94753463 
DE94753461 


DE94620141 
DE94622426 


DE94622820 
DE94623858 
DE94623859 


DE94622914 
DE94621342 
DE94622703 
DE94621506 
DE94622700 
DE94621343 
DE94621344 
DE94622571 

DE94622573 
DE94622922 
DE94623269 
DE94622232 
DE94620002 
DE94622792 
DE94622788 
DE94622793 
DE94622759 
DE94622940 
DE94622923 
DE94623929 
DE94623071 


Distribution 
Category 





Report 
Number 


4-93-363 
4-93-365 
4-93-376 
4-93-377 
4-93-87 
9-93-378 
JINR-R- 
1-93-121 
1-93-353 
1-93-375 
10-93-140 
10-93-354 
10-93-404 
10-93-410 
11-93-173 
13-93-114 
13-93-149 
13-93-367 
13-93-388 
14-93-4114 
2-93-237 
4-93-136 
4-93-150 
4-93-214 
9-93-385 
9-93-402 
JTL 
160 
161 
162 
163 
Jue 
2720 
2754 
2772 
2775 
2777 
2778 
2780 
2782 
2784 
2786 
2796 
2801 
2804 
2808 
2809 
2811 
2814 
2816 
2817 
2820 
2823 
K/ETO— 
140 
144-Pt.1 
147 
KCP- 
613-5266 
613-5283 
613-5320 
613-5330 
613-5334 
613-5377 
613-5390 
KEK-PROC— 
93-4 
93-9 
93-11 
93-12 
93-15 


Abstract 
Number 


19:16915 
19:17190 
19:17069 
19:17303 
19:17068 
19:16360 


19:17126 
19:16415 
19:17070 
19:17659 
19:17660 
19:17661 
19:17662 
19:17019 
19:16416 
19:16227 
19:16284 
19:16285 
19:17410 
19:16282 
19:16916 
19:16917 
19:17174 
19:16283 
19:16252 


19:14967 
19:14970 
19:14953 
19:15691 


19:15437 
19:16253 
19:14904 
19:15155 
19:16086 
19:15236 
19:15737 
19:14687 
19:17411 
19:15551 
19:15156 
19:16095 
19:16417 
19:16017 
19:15738 
19:15438 
19:15851 
19:16643 
19:17582 
19:16361 
19:15439 


19:16055 
19:14545 
19:16056 


19:15852 
19:16191 
19:16112 
19:16192 
19:14688 
19:16193 
19:15739 


19:17380 
19:16369 
19:17381 
19:16418 
19:16847 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OST}; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS 


INIS 
INIS 
INIS 


OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 

) 

); 


); 
); 
): 
); 


OSTI; NTIS (US Sales Only 

OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 

OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 

OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; INIS 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


a ot 


mmmmmmm mm 
S8esess 88 


Order 
Number 


DE94622730 
DE94622889 
DE94623895 
DE94622941 
DE94621636 
DE94622524 


DE94621641 
DE94622587 
DE94622812 
DE94621507 
DE94622704 
DE94622701 
DE94622705 
DE94621606 
DE94621335 
DE94621182 
DE94622497 
DE94622498 
DE94623270 
DE94622507 
DE94622731 
DE94621535 
DE94621662 
DE94622502 
DE94622490 


DE94756522 
DE94756521 
DE94756520 
DE94756519 


DE94756407 
DE94756490 
DE94756461 
DE94756199 
DE94758729 
DE94756424 
DE94758748 
DE94758724 
DE94758723 
DE94761089 
DE94756480 
DE94758749 
DE94758756 
DE94758738 
DE94761046 
DE94756198 
DE94758728 
DE94758727 
DE94756197 
DE94756186 
DE94758719 


DE94009021 
DE94008553 
DE94009944 


DE94010105 
DE94010107 
DE94008664 
DE94008706 
DE94008777 
DE94010106 
DE94008628 


DE94753407 
DE94753475 
DE94753477 
DE94753476 
DE94753220 


KEK-PROC— 


Distribution 
Category 
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KEMAKTA-AR- 


Report 
Number 


KEMAKTA-AR-— 


93-07 
KFK-— 
5102 
5108 
5160 
5174 
5180 
5185 
5188 
5189 
5193 
5199 
5200 
5203 
5209 
5210 
5211 
5214 
5215 
5217 
5218 
5224 
5229 
5230 
5236 
5239 
5240 
5241 
5245 
5252 


KFK-PEF— 


103 
105 
107 
109 
110 
111 
KFKIL- 


1993-15/B 
1993-18/A 


KFTE 
93- 
93-1 
93-2 
93-4 
93-5 
93-6 
93-7 
93-8 
93-10 
93-11 
93-12 
93-13 
93-15 
93-16 
93-17 
93-18 
93-19 
93-29 
93-32 


ERA Vol. 19, No. 6 


Abstract 
Number 


19:16644 


19:17583 
19:15440 
19:17584 
19:16156 
19:17305 
19:17673 
19:15740 
19:15814 
19:15700 
19:15475 
19:15476 
19:15102 
19:16559 
19:16057 
19:14689 
19:16419 
19:16457 
19:15103 
19:16018 
19:16019 
19:17585 
19:14926 
19:17586 
19:16087 
19:15741 
19:17587 
19:15742 
19:17588 


19:14961 
19:16890 
19:16058 
19:16560 
19:16561 
19:16562 


19:16983 
19:17094 


19:16238 
19:16305 
19:15277 
19:16254 
19:15743 
19:17521 
19:16255 
19:16256 
19:16306 
19:15744 
19:17522 
19:15745 
19:15746 
19:17523 
19:17524 
19:16157 
19:15747 
19:17212 
19:17393 


19:15290 


19:15748 
19:17191 
19:17382 
19:16420 
19:15749 
19:16421 
19:16848 


Source of 
Availability 


OSTI; NTIS; INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OST}; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


INIS 
INIS 


OSTI; NTIS (US Sales Only); 

OSTI; NTIS (US Sales Only); 

OSTI; NTIS (US Sales Only); INIS 
); 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


GPO 
Dep. 


Order 
Number 


DE94620553 


DE94759070 
DE94758757 
DE94758734 
DE94760725 
DE94756489 
DE94759112 
DE94758560 
DE94761058 
DE94756200 
DE94761081 
DE94756279 
DE94758742 
DE94756430 
DE94758557 
DE94756428 
DE94756201 
DE94758730 
DE94756429 
DE94758746 
DE94758731 
DE94761109 
DE94758561 
DE94758744 
DE94758732 
DE94758743 
DE94761108 
DE94758648 
DE94758559 


DE94756492 
DE94759068 
DE94756431 
DE94756432 
DE94756396 
DE94756270 


DE94622760 
DE94622823 


DE94622486 
DE94622505 
DE94622533 
DE94622491 
DE94622098 
DE94623031 
DE94622492 
DE94622493 
DE94622506 
DE94622053 
DE94623029 
DE94622096 
DE94622049 
DE94623072 
DE94623030 
DE94622465 
DE94622097 
DE94622915 
DE94623246 


DE94622535 


DE94622069 
DE94622890 
DE94624057 
DE94622576 
DE94622100 
DE94622577 
DE94622316 


Distribution 
Category 





Report 
Number 


93-9 

93-11 
93-12 
93-13 
93-14 
93-15 
93-16 
93-17 
93-18 
93-19 
93-20 
93-23 
93-24 
93-25 
93-26 
93-27 
93-28 
93-4, 


KT- 

542 
KTM/E-B— 

140 
KURRI-TR- 

375 

376 

378 

379 

380 

381 

382 

383 
KVE- 

991 (prepr.) 


11692-MS-Vol.6 


12411-SR 


12672-C 
12681-PR 
12683 
12698-C 
12727-MS 


12735-T 
12736-MS 
12743-T 
12747-MS 


12757-M 
12758-T 
LA-SUB-— 
93-276 
93-300 
93-307 
93-53 
94-3 
94-6 
94-11 
94-22 
94-23 
94-56 


94-58 

94-61 
LA-UR- 

87-115 


Abstract 
Number 


19:17383 
19:16645 
19:15750 
19:17384 
19:16422 
19:16307 
19:16423 
19:16849 
19:16850 
19:16851 
19:17213 
19:17175 
19:17306 
19:16239 
19:17307 
19:17214 
19:17674 
19:15290 


19:15651 
19:15652 


19:14690 
19:17394 
19:16786 
19:15361 
19:16852 
19:17615 
19:16761 
19:17385 


19:16308 


19:15477 
19:14691 


19:14873 
19:16701 
19:15244 
19:17129 
19:14692 


19:17095 
19:16309 
19:16310 
19:16853 


19:14693 
19:16113 


1916762 
19:16487 
19:16059 
19:17589 
19:17675 
19:16194 
19:16195 
19:17676 
19:15751 
19:16458 


19:16196 
19:17342 


19:16315 


Source of 
Availability 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OST}; NTIS (US Sales Only); 
OSTI; NTIS (US Saies Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
See KINR-93-4 


ys 
); 


OSTI; NTIS; 
OSTI; NTIS 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 


GPO Dep, 
GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


88888 88 


8 88 8888888888 88 Bess 


Order 
Number 


DE94624058 
DE94622364 
DE94622099 
DE94624056 
DE94622574 
DE94622503 
DE94622575 
DE94622282 
DE94622321 
DE94622315 
DE94622916 
DE94622839 
DE94622932 
DE94622487 
DE94622933 
DE94622917 
DE94623839 


DE94010026 
DE94756657 


DE94753400 
DE94753401 
DE94753226 
DE94753225 
DE94753224 
DE94753222 
DE94753221 
DE94753223 


DE94758548 


DE94009596 
DE94008703 


DE94007410 
DE94009537 
DE94008789 
DE94006495 
DE94008779 


DE94009225 
DE94008997 
DE94009370 
DE94009792 


DE94008782 
DE94009538 


DE94009940 
DE94008095 
DE94009939 
DE94009941 
DE94009064 
DE94009065 
DE94009066 
DE94009067 
DE94009937 
DE94009069 


DE94009070 
DE94009071 


LA-UR- 


Distribution 
Category 


MF-802; 
MF-814 
MF-714 
MF-900 
MF-714 
MF-410 
MF-706; 
MF-721 

MF-700 


MF-902; 
MF-940 
MF-900 
MF-714 


MF-908 


MF-704 
MF-712 
MF-700 
MF-712 


MF-705 


MF-705; 
MF-706 
MF-706 
MF-700 


OSTI; NTIS (documentation only); ESTSC (com- 
plete software package), P.O. Box 1020, 
Oak Ridge, TN 37831-1020; GPO Dep. 

87-126 19:16316 | OSTI; NTIS (documentation only); ESTSC (com- 

plete software package), P.O. Box 1020, 

Oak Ridge, TN 37831-1020; GPO Dep. 


DE94009605 MF-405 


DE94009606 MF-405 
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94-1126 
94-1144 
94-1148 
94-1154 
94-144 
94-345 
94-349 
94-426 
94-427 
94-453 
94-462 
94-484 
94-485 


94-486 
94-501 
94-502 


94-503 
94-504 
94-572 
94-591 
94-592 
94-630 
94-631 
94-689 


94-722 
94-739 
94-741 
94-743 
94-759 
94-771 
94-773 


94-789 
94-818 
94-827 
94-830 
94-876 
94-881 
94-891 
94-911 
94-912 
94-916 
94-917 
94-921 
94-925 
94-933 
94-954 


Abstract 
Number 


19:16158 
19:16159 
19:16563 
19:16160 
19:16725 


19:17677 


19:15478 
19:17678 


19:15653 
19:14696 
19:15818 
19:14697 
19:14828 
19:14698 
19:14927 
19:15856 
19:15753 
19:17683 
19:15697 
19:15552 
19:17412 
19:16918 
19:15362 
19:17590 
19:15853 
19:16985 
19:16317 
19:17023 
19:14827 
19:17386 
19:16197 


19:15854 
19:16763 
19:16198 


19:15002 
19:14874 
19:16564 
19:17679 
19:17680 
19:16466 
19:16565 
19:16114 


19:17525 
19:15015 
19:15016 
19:17176 
19:16764 
19:16161 
19:16778 


19:15855 
19:17387 
19:16115 
19:16942 
19:17681 

19:16943 
19:17343 
19:17721 

19:17105 
19:16944 
19:17131 

19:14694 
19:14695 
19:16426 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OST; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTi; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


23 
BO 


mm m mmmmm 
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Order 
Number 


DE94000897 
DE94000679 
DE94000678 
DE94003964 
DE94003960 


DE94004983 


DE94006220 
DE94005087 


DE94009362 
DE94009336 
DE94009335 
DE94009334 
DE94009329 
DE94009328 
DE94009325 
DE94009324 
DE94009323 
DE94009321 
DE94009320 
DE94009319 
DE94009293 
DE94009317 
DE94006244 
DE94006150 
DE94006151 
DE94007532 
DE94007531 
DE94007540 
DE94007539 
DE94007536 
DE94007535 


DE94007534 
DE94007543 
DE94007542 


DE94007549 
DE94007548 
DE94007576 
DE94007573 
DE94007571 
DE94007561 
DE94007560 
DE94007555 


DE94009305 
DE94009295 
DE94009296 
DE94009304 
DE94009298 
DE94009300 
DE94009301 


DE94009302 
DE94009315 
DE94009308 
DE94009309 
DE94009312 
DE94009313 
DE94009363 
DE94009354 
DE94009355 
DE94009356 
DE94009357 
DE94009358 
DE94009360 
DE94009299 


Distribution 
Category 


MF-940 


MF-702 
MF-706 
MF-408; 
MF-406 
MF-700; 
MF-705 


MF-731; 
MF-705 
MF-902 
MF-510 
MF-704 
MF-902 
MF-708 
MF-940 
MF-707 


MF-404 
MF-905 
MF-3900 
MF-900 
MF-406 


MF-700 
MF-712 
MF-404 
MF-700 
MF-700 
MF-413 
MF-702 
MF-414 
MF-700; 
MF-706 
MF-706 
MF-708 
MF-700; 
MF-706 
MF-S00 
MF-707 
MF-902 
MF-700 
MF-705 
MF-700 
MF-700 
MF-705; 
MF-706 
MF-413 
MF-920 
MF-403 
MF-413 
MF-705 
MF-700 
MF-708; 
MF-705 


MF-414 


MF-410 
MF-405 
MF-700 
MF-706 
MF-705 
MF-412 


MF-412 
MF-800 
MF-814 
MF-940 


mmmmmmmmmmmmmmm mmmmmmm 
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ae ee ee ee ee ee ee ee ee ee 


19:16088 OSTI; NTIS; GPO Dep. DE94009350 MF-501 


930 ERA Vol. 19, No. 6 





Report 
Number 


94-955 
94-960 
94-966 
94-970 
94-971 
94-972 
94-986 
94-987 
94-996 
LAL— 
91-64 
91-65 
92-18 
92-56 
92-73 
93-14 
LAL-RT- 
91-17 
92-08 
92-10 
92-12 
93-05 
93-07 
93-08 
93-13 
LBL- 
34263 
34598 
34800 
34894 
34962 
35120 
35168 
35193 
35258 
LITH-IFM-R- 
204 
LIU-TEK-LIC— 
1993-42 


LIU-TEMA-V- 
19 
LNF- 
92/099(P). 
LPN- 
92-06 
92-11 
93-01 
93-02 
93-03 
LPNHE- 
93-03 
LRC- 
93-43 
LRP- 
487/93 
488/93 
489/93 
490/94 
492/94 
LU-TP- 
93-12. 
LUNBDS-NBFB- 


1026-1-73-1993 


LUNBDS-NBGK- 
94-30 

LUNFD6-NFFL- 
7077-1993 


Abstract 
Number 


19:16089 
19:15752 
19:17682 
19:17526 
19:17527 
19:16777 
19:15815 
19:15816 
19:15817 


19:17096 
19:17097 
19:17098 
19:17103 
19:17104 
19:16984 


19:16311 
19:16424 
19:16425 
19:16257 
19:17395 
19:16240 
19:16314 
19:16242 


19:15625 
19:17039 
19:16726 
19:16060 
19:16739 
19:16945 
19:17116 
19:14875 
19:16260 


19:15509 
19:17684 
19:15857 
19:17685 
19:16765 
19:15553 
19:16973 
19:17177 
19:17308 
19:17309 
19:17178 
19:17179 
19:17106 
19:17424 
19:17528 
19:17529 
19:17530 
19:17531 
19:17686 
19:17025 
19:16854 
19:16566 


19:17107 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OST; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS; GPO Dep. 
See DESY—93-113 

OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


See SLAC-PUB-—6444 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS 


See ENS-LAPP-L-409-92 


23 
PO 


mmm mMmm mmm 
ob oh sh oh ab oh ho oh 
888888888 


OSTI; NTIS (US Sales Only); 


OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 


) 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


NTIS (US Saies Only); 


See DOE/ER/54212-1 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
See RAL—-93-049 
OSTI; NTIS; INIS 
OSTI; NTIS 


OSTI; NTIS; INIS 


Order 
Number 


DE94009351 
DE94009352 
DE94009353 
DE94009342 
DE94009343 
DE94009344 
DE94009348 
DE94009339 
DE94009341 


DE94619949 
DE94619950 
DE94621209 
DE94621637 
DE94621620 
DE94619924 


DE94619538 
DE94621345 
DE94621346 
DE94621195 
DE94620211 
DE94619532 
DE94621205 
DE94621188 


DE94009641 


DE94003953 
DE94009640 
DE94009642 
DE394009639 


DE94009643 
DE94009638 


DE94756507 


DE94621510 
DE94620539 
DE94621511 
DE94620994 


DE94756509 


DE94623906 
DE94623931 
DE94623937 
DE94623907 
DE94623908 


DE94621616 


DE94620129 
DE94620130 
DE94623081 
DE94623082 
DE94622706 


DE94620693 
DE94756504 


DE94621612 


LUNFD6-NFFL- 


Distribution 
Category 


MF-501 
MF-404 
MF-905 
MF-906 
MF-906 
MF-908 
MF-369 
MF-369 
MF-369 
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LUNKDL-NKBK- 


Report 
Number 


LUNKDL-NKBK- 
1041-1-90 
LUSADG-SAIP- 

93-1007 
LYCEN- 
9326 
9337 
9338 
9342 
9344 
9346 
9347 
9349 
9353 
MLM- 
3778 


MPE-PhE- 
93-25 
MTCL 
10050-13 
MVB- 
93-3 
NDP- 
46 
NE-HP/HSD- 
002 
NEA/CSNI/R- 
(92)10 
NEANDC(E)- 
245L. 
NEDO-ITE- 
9112 


NEDO-NP- 
9215 


NEDO-OS-— 
9210 


1443 
1444 
1445 
1451 
1454 
1458 
1463 
1464 
1465 
1467 
1468 
1469 
1470 
1471 
1472 
1473 
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Abstract 
Number 


19:14954 
19:17687 


19:17024 
19:17132 
19:16986 
19:17532 
19:17348 
19:17396 
19:17397 
19:17398 
19:17108 


19:16567 


19:17109 


19:15057 


19:15527 


19:16648 


19:16855 


19:15440 


19:17184 


19:14392 


19:15654 


19:15564 


19:14388 


19:17616 
19:15626 
19:15528 
19:16568 
19:15627 
19:15628 
19:14968 
19:14514 
19:14410 
19:15629 
19:16891 
19:14515 
19:14520 
19:14438 
19:14439 
19:14440 
19:15666 
19:15667 
19:15668 


Source of 
Availability 


OSTI; NTIS 
OSTI; NTIS; INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 
See DOE/MC/26288-3688 

OSTI; NTIS 

See ORNL/CDIAC-41 

OSTI; NTIS (US Sales Only); INIS 
See KFK-5108 

See AEEW-R-2664 


OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan 


OST}; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan 


OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan 


OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan 


OSTI; NTIS; INIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS; INIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS; INIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


GPO 
Dep. 


Order 
Number 


DE94756508 
DE94622707 


DE94619934 
DE94621643 
DE94621584 
DE94621848 
DE94621785 
DE94621879 
DE94621880 
DE94621881 
DE94621618 


DE94009634 


DE94756235 


DE94743527 


DE94620890 


DE94757426 


DE94714900 


DE94757351 


DE94757425 


DE94621524 
DE94756765 
DE94756767 
DE94756768 
DE94756771 
DE94756770 
DE94756762 
DE94756764 
DE94756754 
DE94756745 
DE94756746 
DE94756747 
DE94756750 
DE94756751 
DE94756753 
DE94756752 
DE94756743 
DE94756742 
DE94756741 


Distribution 
Category 





Report 
Number 


1474 
1475 
1476 
1480 
1482 
1483 
1781 
1782 
1785 
1786 
1787 
1789 
NEI-FL- 
220 
221 
NEI-NO— 
392 
393 
394 
395 
396 
397 
398 
NEI-SE- 
148 
150 
151 
152 
NESC- 


Abstract 
Number 


19:15669 
19:15670 
19:15671 
19:16569 
19:15605 
19:15554 
19:14962 
19:15036 
19:15630 
19:15007 
19:15004 
19:14963 


19:15020 
19:15655 


19:16199 
19:15508 
19:16162 
19:14521 
19:16182 
19:16116 
19:14509 


19:17617 
19:14916 
19:16697 
19:15306 


Source of 
Availability 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


Order 
Number 


DE94756740 
DE94756739 
DE94756738 
DE94756711 
DE94756710 
DE94756713 
DE94756719 
DE94756720 
DE94756728 
DE94756722 
DE94756721 
DE94756715 


DE94756656 
DE94756676 


DE94756569 
DE94756562 
DE94756561 
DE94756557 
DE94756556 
DE94756549 
DE94756547 


DE94621525 
DE94621493 
DE94620600 
DE94620854 


NUREG/CR- 


Distribution 
Category 


1046 19:17643 See ESTSC—0006711036000 

1098 19:17631 See ESTSC—00021 91600000 

648 19:17633 See ESTSC—000591 1036000 

9551 19:17635 See ESTSC—000638IBMPC00 

9833 19:17642 See ESTSC—000669C01 7600 

9993 19:17644 See ESTSC—000680CY00100 
NIIEFA-P-M— 


0890 19:17591 OSTI; NTIS (US Sales Only); INIS DE94620146 


NilYaF-MGU- 
93-4-296. 

NIRS-M— 
86 

NMP-— 
94-01 

NREL/SP— 
6506 

NREL/TP- 
410-5582 
411-6397 
411-6399 
422-5043 
451-6398 
462-5789 
471-5543 

NUREG- 
0020-Vol.18 
0040-Vol.17-No.4 
0090-Vol.16-No.3 
0304-Vol.18-No.4 


0540-Vol.15-No.12 


0540-Vol.16-No.1 

0540-Vol.16-No.2 

0837-Vol.13-No.4 

0936-Vol.12-No.4 

0940-Vol.12-No.4 

1368 

1489 
NUREG/CR- 

1322 

3145-Vol.10 

4674-Vol.17 

5161-Vol.2 


19:16927 
19:16856 
19:14905 
19:14956 


19:14996 
19:14997 
19:14998 
19:15672 
19:14999 
19:14965 
19:15005 


19:15104 
19:15221 
19:14931 
19:15095 
19:17618 
19:15222 
19:14531 
19:16646 
19:15223 
19:15589 
19:15210 
19:15224 


19:16698 
19:15479 
19:15480 
19:15150 


See INP-MSU—93-4-296 


OSTI; NTIS; INIS 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO; INIS 
OSTI; NTIS; GPO 
OSTI; NTIS; GPO 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; GPO 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 


OSTI; NTIS; GPO 

OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 


mmmMmmMmmm 
8888888 


DE94753219 
DE940091 16 
DE94006854 


DE93010027 
DE94006856 
DE94006855 
DE93000068 
DE94006853 
DE94000247 
DE94000267 


TI94009509 
7194007427 
TI94009586 
TI94009592 
TI94008660 
T194008783 
Ti94009958 
T194008972 
7194007426 
TI94008689 
T194008221 
T194009371 


TI94007046 
7194007117 
T194007058 
T194007939 


MF-731 
MF-310 


MF-270 
MF-271 
MF-270 
MF-249 
MF-273 
MF-233 
MF-237 
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NUREG/CR- 


Report 
Number 


5314-Vol.5 
5407 
5747 
6042 
6051 
6074-Vol.1 
6077 
6088 
6092 
6107 
6122 
6132 
6133 
6142 
6145 
6149 
6158 
6187 
6194 
6195 
6197 
6198 
6209 
NUREG/IA- 
0093 
NUTEK-B- 
93-13 
NUTEK-R- 
93-63 
93-68 
94-3 
94-4 
OcDO- 
94009366 


94009367 


94009368 


94009369 


94009644 


OEFZS— 
4704 
4705 

OHRD- 
91-191-K. 
93-19-K. 
93-49-K. 

ORISE- 
93/L-9 

ORNL- 
6161 
6783 


ORNL/CDIAC- 


61 
67 
ORNLVER- 

182 

192 
193-D1 
200 

203 
210 
213 
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Abstract 
Number 


19:15481 
19:15482 
19:15483 
19:15484 
19:15754 
19:14932 
19:15485 
19:16766 
19:15486 
19:15487 
19:15105 
19:15261 
19:15488 
19:15262 
19:15489 
19:14906 
19:15490 
19:15491 
19:15492 
19:15493 
19:15494 
19:15151 
19:16904 


19:15495 
19:15599 
19:14971 
19:15600 
19:14973 
19:14974 


19:15087 


19:15088 


19:15089 


19:15090 


19:14389 


19:16571 
19:16647 


19:16514 
19:16807 
19:17557 


19:15529 


19:16117 
19:14699 


19:16648 
19:16572 


19:14700 
19:14701 
19:14646 
19:14702 
19:14829 
19:14876 
19:14877 


Source of 
Availability 


OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS 
OSTI; NTIS; GPO; INIS 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; GPO; INIS 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS 
OST]; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; GPO; INIS 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; GPO 


OSTI; NTIS; INIS; GPO 
OSTI; NTIS 


OSTI; NTIS; 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; Ohio Coal Development Office, 77 S. 
High Street, P.O. Box 101, Columbus, OH 
43266-0001 

OSTI; Ohio Coal Development Office, 77 S. 
High Street, P.O. Box 1001, Columbus, OH 
43266-0001 

OSTI; Ohio Coal Development Office, 77 S. 
High Street, P.O. Box 1001, Columbus, OH 
43266-0001 

OSTI; Ohio Coal Development Office, 77 S. 
High Street, P.O. Box 1001, Columbus, OH 
43266-0001 

OSTI; Ohio Coal Development Office, 77 S. 
High Street, P.O. Box 1001, Columbus, OH 
43266-0001 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


See CFFTP-G—9188 
See CFFTP-G—9324 
See CFFTP-G—9328 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
See DOE/OR—-03-1195-D1 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
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Order 
Number 


TI94009041 
T194008643 
T194004208 
T1I94009375 
TI94009593 
T1I94009567 
T194008894 
T194008692 
TI94009589 
T194008895 
TI94008690 
T194007598 
T194009042 
7194007118 
T194009484 
T194008896 
T194009268 
T1I94009594 
T194009568 
TI94009590 
T1I94009591 
Ti94009483 
T1I94009553 


TI94009966 

DE94756500 
DE94756499 
DE94756498 
DE94756497 
DE94756496 


TI94009366 


T194009367 


Ti94009368 


T1I94009369 


TI94009644 


DE94619173 
DE94619137 


DE94009290 


DE94007611 
DE94009841 


DE94009998 
DE94009497 


DE94009496 
DE94010028 


DE94009504 
DE94010029 
DE94009503 
DE94009506 


Distribution 
Category 





Report 
Number 


219 

220 

223 

232-D1 
ORNL/FTR- 

4850 

4859 

4861 

4888 
ORNL/M- 

3060 

3175 

3183 

3201 

3287 

3294 

3296 

3336 
ORNL/NOAC— 

232-Vol.17 
ORNL/RASA- 

93/4 


ORNL/Sub- 
86-SL103 
87-SA946/03 

ORNL/TM- 
11606 
12186 
12331 
12373 
12397 
12416 
12432 
12485 
12495 


12498 
12511 
12623 
12628 
12630 
12638 
12645 


12647 
12649 
12656 
12658 
12661 
12670 
12683 
12687 


12722 


OY/PSTL-TIED— 


92 
PATENTS-US— 

A7827776 
A7840232 
A7854024 
A7860329 
A7862885 
A7862886 
A7862887 
A7863928 
A7864717 
A7865146 
A7866025 


Abstract 
Number 


19:16857 
19:14703 
19:14704 
19:16689 


19:16200 
19:15496 
19:15497 
19:14980 


19:15631 
19:15397 
19:14705 
19:15835 
19:15632 
19:16896 
19:17559 
19:15848 


19:15480 


19:14878 


19:16573 
19:15836 


19:16649 
19:15601 
19:17688 
19:17689 
19:15363 
19:15485 
19:14706 
19:16090 
19:17592 


19:15261 
19:15364 
19:15776 
19:15656 
19:16163 
19:14707 
19:16459 


19:15837 
19:15365 
19:14708 
19:17533 
19:16767 
19:17593 
19:15590 
19:14709 


19:14710 
19:14966 


19:15291 
19:15199 
19:16201 
19:16020 
19:15657 
19:16441 
19:16061 
19:16118 
19:15278 
19:15091 
19:15838 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
See DOE/OR-01-1254-D1 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI: NTIS (US Sales Only); GPO Dep. 
( 
( 


OSTI; NTIS (US Sales Only 


OSTI; NTIS; GPO Dep. 

See DOE/OR-2004 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

See DOE/ER-0313/15 

See DOE/OR-2003 


See NUREG/CR-4674-Vol.17 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
See NUREG/CR-6077 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


See NUREG/CR-6132 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
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Order 
Number 


DE94009501 
DE94009491 
DE94009494 


DE94004157 
DE94004205 
DE94004499 
DE94009525 


DE94009796 


DE94010119 
DE94009297 
DE94008244 
DE94009500 


DE94008867 


DE94009791 
DE94008736 


DE94009575 
DE94010027 
DE94009157 
DE94010039 
DE94009499 


DE94010092 
DE94009574 
DE94009837 


DE94007719 
DE94009839 
DE94008562 
DE94009488 
DE94010118 
DE94009159 


DE94009840 
DE94009498 
DE94009523 
DE94009836 
DE94009202 
DE94009838 
DE94009406 
DE94008561 


DE94009862 
DE94756677 


DE94007354 
DE94007345 
DE94010172 
DE94010168 
DE94010164 
DE94010163 
DE94010162 
DE94010161 
DE94010160 
DE94010159 
DE94010158 


PATENTS-US— 


Distribution 
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MF-902 
MF-902 
MF-902 


MF-404 
MF-522 


MF-334 
MF-350 


MF-902 
MF-332 
MF-350 
MF-902 


MF-520 
MF-520 
MF-706 
MF-706 
MF-706 
MF-704 
MF-104 
MF-705 
MF-506 
MF-106 
MF-706 
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8370-Ver.2.0 
8383-Ver.2.0 
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8809-Vol.1 
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9000-Pt.1 
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9065-Vol.2 
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9401 
9408 
9423 
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PNL-SA- 
22529 
22560-S 
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23581 
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23721 
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POEF-SH- 
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PPPL- 
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19:15513 
19:16062 
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19:16590 


19:16536 
19:14961 


19:16698 
19:16120 
19:16121 
19:15150 
19:16122 
19:16491 

19:16492 
19:16493 
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19:16495 
19:15105 
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19:17534 


19:16946 
19:17535 
19:17536 
19:17537 
19:17538 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


See UCRL-ID-116155 
See UCRL-ID—1 15329 


See DOE-HMIP-RR-93-063 
See KFK-PEF—103 


See NUREG/CR-1322 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
See NUREG/CR-5161-Vol.2 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
See NUREG/CR-6122 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OST!, NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
See CONF-9306156— 

OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS: GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS 
OSTI; NTIS; GPO Dep. 
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DE94010140 
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MF-706 
MF-706 
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MF-202 
MF-404 


MF-504 
MF-350 
MF-721 
MF-700 


MF-601; 
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MF-607 
MF-940 
MF-408 
MF-603 
MF-600 
MF-350 
MF-350 
MF-902 
MF-350 


MF-902 
MF-902 
MF-507 
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MF-704 
MF-500 
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MF-406 
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19:17134 
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19:16577 
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19:15840 
19:15152 
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19:15555 
19:14964 
19:15052 


19:16580 
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19:15307 


19:15606 
19:14993 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
See DOE/BC/14880-6 
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OST!; NTIS; INIS 
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OSTI; NTIS; INIS 
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OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS 

OSTI; NTIS; INIS 

OSTI; NTIS; INIS 

OSTI; NTIS; INIS 

OSTI; NTIS; INIS 

OSTI; NTIS; Also available from Risoe Library, 
P.O. Box 49, DK-4000 Roskilde, Denmark 

OSTI; NTIS; Also available from Risoe Library, 
P.O. Box 49, DK-4000 Roskilde, Denmark 

OSTI; NTIS; Also available from Risoe Library, 
P.O. Box 49, DK-4000 Roskilde, Denmark 

OSTI; NTIS; Also available on loan from Risoe 
Library, P.O. Box 49, DK-4000 Roskilde, 
Denmark 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); INIS 
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DE94009827 


DE94009831 


DE94008840 


DE94008839 
DE94008838 


DE94008837 


DE94008836 
DE94008835 
DE94009830 
DE94009826 
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DE94622378 
DE94622695 
DE94619134 
DE94623290 
DE94623842 


DE94758736 


DE94619935 
DE94619960 
DE94619967 
DE94619961 
DE94619965 
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DE94759063 
DE94759061 
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DE94006462 
DES4005930 
DE94009480 


DE94007904 
DE94620512 
DE94620513 
DE94621276 
DE94620555 
DE94621232 
DE94756757 
DE94756744 
DE94756756 


DE94756723 


DE94007905 
DE94008157 


DE94761002 
DE94761005 
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Distribution 
Category 


PC-420;: 
PC-426 
PC-420; 
PC-425; 
PC-426 
PC-420; 
PC-427 
PC-427 
PC-426; 
PC-427 
PC-420; 
PC-427 
PC-420 
PC-420 
PC-420 
PC-427 


MF-420 
MF-420 


PC-427 
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Availability 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS; GPO Dep. 
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92-0652C 19:16123 OSTI; NTIS; GPO Dep. 
92-1972 19:15566 OSTI; NTIS; GPO Dep. 
92-2333 19:14721  OSTI; NTIS; INIS; GPO Dep. 
92-2416 19:16174 | OSTI; NTIS; GPO Dep. 
92-2732 19:16124 OSTI; NTIS; GPO Dep. 
93-0053 19:14722 OSTI; NTIS; INIS; GPO Dep. 
93-0054 19:14723 OSTI; NTIS; INIS; GPO Dep. 
93-0234 19:15482 See NUREG/CR-5407 
93-0793 19:15858 OSTI; NTIS; GPO Dep. .99: DE94009249 MF-704 
93-0971 19:15484 See NUREG/CR-6042 
93-1439C 19:16164 OSTI; NTIS; GPO Dep. 
93-1577C 19:14830 OSTI; NTIS; INIS; GPO Dep. 
93-1587C 19:15859 OSTI; NTIS; GPO Dep. 
93-1613C 19:16165 OSTI; NTIS; GPO Dep. 
93-1614C 19:16166 OSTI; NTIS; GPO Dep. 
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DE94006197 MF-706 
DE94009981 MF-900 
DE94009248 MF-814 
DE94007840 MF-742 
DE94009010 

DE94008817 MF-940 
DE94008818 MF-902 


mMmmmMmmMmmMmmmm 
ah a Ah. OS Ee Se oe 
888888888 


DE94001828 MF-700 
DE94002926 MF-902 
DE94005587 MF-704 
DE94005590 MF-706 
DE94005589 MF-704; 

MF-706 


©0909 © © 


93-1737 19:15486 See NUREG/CR-6092 
93-1752C 19:15860 OSTI; NTIS; GPO Dep. 


m 
8 


DE94007934 MF-706; 
MF-704 
DE94009250 MF-704 
DE94006144 MF-742 
DES4008819 
DE94007735 MF-706 
DE94001421 MF-706 
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DE94009251 MF-706 


93-1772 19:16202 OSTI; NTIS; GPO Dep. 
93-1873C 19:16473 OSTI; NTIS; GPO Dep. 
93-1899 19:15499 OSTI; NTIS; INIS; GPO Dep. 
93-1951C 19:16461 OSTI; NTIS; GPO Dep. 
93-1977C 19:17691 OSTI; NTIS; GPO Dep. 
93-2010C 19:16125 OSTI; NTIS; GPO Dep. 
93-2030 19:16126 OSTI; NTIS; GPO Dep. 
93-2042 1$:15487 See NUREG/CR-6107 
93-2067C 19:14724 OSTI; NTIS; INIS; GPO Dep. 
93-2090C 19:14725 OSTI; NTIS; INIS; GPO Dep. 
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DE94006586 MF-940 
DE94006470 MF-940; 

MF-902 
DE94008433 MF-704 
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DE94009059 MF-940 
DE94002925 MF-906 
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DE94007294 MF-700; 
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93-2212C 19:14591 OSTI; NTIS; INIS; GPO Dep. 
93-2232C 19:16442 OSTI; NTIS; GPO Dep. 
93-2234C 19:16655 OSTI; NTIS; GPO Dep. 
93-2249C 19:16462 OSTI; NTIS; GPO Dep. 
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93-2261C 19:15500 OSTI; NTIS; INIS; GPO Dep. 
93-2266 19:14726 OSTI; NTIS; INIS; GPO Dep. 
93-2330/1 19:14727  OSTI; NTIS; INIS; GPO Dep. 
93-2345C 19:15216 OSTI; NTIS; GPO Dep. 
93-2453 19:15009 OSTI; NTIS; GPO Dep. 
93-2458 19:15567  OSTI; NTIS; GPO Dep. 
93-2478 19:14906 See NUREG/CR-6149 
93-2492C 19:16127  OSTI; NTIS; GPO Dep. 
93-2498 19:15018 | OSTI; NTIS; GPO Dep. 
93-2552C 19:15777 OSTI; NTIS; GPO Dep. 
93-2559C 19:16203 OSTI; NTIS; GPO Dep. 
93-2569C 19:17692 OSTI; NTIS; GPO Dep. 
93-2585C 19:16204 OSTI; NTIS; GPO Dep. 
93-2586C 19:16205 OSTI; NTIS; GPO Dep. 
93-2622 19:15682 OSTI; NTIS; GPO; GPO Dep. 
93-2637C 19:16206 OSTI; NTIS; GPO Dep. 
93-2690C 19:15003  OSTI; NTIS; INIS; GPO Dep. 
93-2768C 19:16769 OSTI; NTIS; GPO Dep. 
93-3808 19:15501 OSTI; NTIS; INIS; GPO Dep. 
93-3841 19:14495 OSTI; NTIS; GPO Dep. 
93-3959C 19:16467  OSTI; NTIS; GPO Dep. 
93-3980C 19:17693 OSTI; NTIS; GPO Dep. 
93-3987C 19:17724 OSTI; NTIS; INIS; GPO Dep. 
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DE94008816 MF-940 
DE94007981 MF-940 
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DE94008827 MF-235 
DE940091 17 MF-700 
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DE94009058 MF-706 
DE94009252 MF-250 
DE94008948 MF-704 
DE94007861 MF-706 
DE94007862 MF-706 
DE94008947 MF-706 
DE94007866 MF-706 
DE94009253 MF-333 
DE94007736 MF-706 
DE94003797 MF-235 
DE94007299 MF-701 
DE94008540 MF-610 
DE94009972 MF-126 
DE94009057 MF-706 
DE94008743 MF-705 
DE94006140 MF-940; 
MF-902 
DE94009279 MF-706 
DE94009287 MF-814 
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Number 


93-4023 
93-4089C 
93-7015 
93-7036 
93-7046 
93-7069 
93-8663C 
93-8675C 
94-0009C 
94-0020 
94-0048 
94-0054C 
94-0055C 


94-0236C 
94-0246C 


94-0497C 


94-0500C 
94-0519C 


94-0521C 
94-0524C 
94-0537C 
94-0597C 
94-0630C 
94-0635C 
94-0670C 
94-0680C 
94-0714C 
94-0730C 
94-0733C 


Abstract 
Number 


19:16463 
19:15502 
19:15053 
19:14613 
19:15225 
19:15503 
19:16208 
19:16175 
19:16209 
19:14908 
19:16468 
19:16210 
19:16064 
19:14729 
19:14928 
19:15010 
19:16770 
19:15504 
19:16176 
19:16445 
19:15568 
19:16128 
19:16211 
19:16446 
19:14730 
19:16022 
19:16129 


19:16212 
19:16469 


19:17694 
19:15608 
19:16213 


19:16447 
19:14421 
19:14731 
19:16474 
19:16905 
19:16475 
19:14909 
19:15778 
19:15569 
19:15017 
19:17399 
19:16214 
19:16130 
19:16215 
19:16216 
19:16217 
19:14732 
19:15609 


19:16131 
19:15658 


19:16470 
19:16218 
19:14882 
19:16219 
19:15683 
19:16220 
19:17695 
19:14733 
19:14910 
19:15684 
19:17696 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

See BNL-49518 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
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Order 
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DE94008828 
DE94009061 
DE94009012 


DE94008307 
DE94007755 
DE94008892 
DE94009906 
DE94007855 
DE94008830 
DE94009970 
DE94005354 
DE94008939 
DE94008313 
DE94008955 
DE94009462 
DE94006351 
DE94006362 
DE94008831 
DE94008949 
DE94008430 
DE94006604 
DE94007301 
DE94006194 
DE94008956 
DE94007867 
DE94007865 


DE94008423 
DE94006468 


DE94009118 
DE94009256 
DE94008616 


DE94008434 
DE94006422 
DE94009255 
DE94009257 
DE94007733 
DE94006602 
DE94006600 
DE94007740 
DE94009626 
DE94008943 
DE94007860 
DE94007937 
DE94007293 
DE94007732 
DE94007376 
DE94008455 
DE94007852 
DE94007734 


DE94007857 
DE94008742 


DE94007066 
DE94007745 
DE94007062 
DE94007291 
DE94008944 
DE94008427 
DE94009286 
DE94009555 
DE94008936 
DE94009278 
DE94008431 


SAND— 


Distribution 
Category 


MF-403 
MF-744 
MF-261 


MF-523 
MF-523 
MF-706 
MF-704 
MF-706 
MF-706 
MF-700 
MF-706 
MF-700 
PC-902 
MF-712 
MF-237 
MF-708 


MF-706 
MF-700 
MF-721 
MF-706 
MF-700 
MF-814 
MF-706 
MF-706; 
MF-721 
MF-706 
MF-704; 
MF-706 
MF-705 
MF-237 
MF-704; 
MF-706 
MF-706 
MF-703 
MF-721 
MF-706 
MF-704 
MF-741 
MF-706 
MF-404 
PC-900 
MF-403 
MF-706 
MF-706 
MF-706 
MF-706 
MF-706 
MF-700 
MF-902 
MF-234; 
MF-270; 
MF-261; 
MF-253; 


MF-721 
MF-702; 
MF-706 


MF-706 
MF-902 
MF-706 
MF-331 
MF-700 
MF-700 
MF-940 
MF-700 
MF-706 
MF-700 
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SAND- 


Report 
Number 


94-0765C 
94-0797C 


94-0813C 
94-0857C 
94-0865C 
94-0886C 
94-8001 
94-8206 
94-8211 
94-8218 
94-8222 
94-8223 
94-8224 
94-8225 
94-8226 
94-8405 
94-8468 
94-8574C 


94-8578C 
SCIPP- 
93/35 
SCPRI-RM- 
10-1993 
11-1993 
8-1993 
SFB-288— 
24(prepr.) 
62(prepr.) 
SINS— 
2124/A 
2129/1 
2138/6 
2139/6 
2140/8 
SKB-TR- 
92-46 
93-10 
93-17 
93-19 
93-20 
93-21 
SKI-TR- 
93-27 
93-37 
93-43 
SLAC— 
428-Vol.1 
428-Vol.2 
437 


SLAC-PUB- 
6235 
6320 
6323 
6324 
6341 
6365 
6393 
6397 
6398 
6401 
6402 
6410 
6426 
6428 
6432 


Abstract 
Number 


19:16221 
19:15505 


19:15011 
19:16656 
19:15862 
19:15570 
19:14831 
19:15659 
19:15779 
19:15560 
19:16582 
19:16583 
19:16132 
19:17697 
19:14942 
19:16471 
19:15661 
19:15292 


19:16133 
19:17042 


19:16658 
19:16659 
19:16657 


19:16987 
19:16988 


19:17145 
19:17319 
19:17320 
19:17216 
19:17183 


19:14734 
19:14735 
19:16065 
19:16660 
19:16661 
19:17698 


19:17699 
19:16177 
19:14736 


19:16960 
19:17137 
19:16222 


19:17138 
19:16318 
19:16319 
19:16771 
19:16772 
19:16320 
19:17139 
19:16919 
19:17110 
19:17111 
19:16321 
19:16322 
19:14929 
19:16323 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OST; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 

See DESY-93-139 

OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
( 
( 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


INIS 
INIS 
INIS 


INIS 
INIS 


INIS 
INIS 
INIS 
INIS 
INIS 


o® 
Bg 


—_ ot 
oe 


we meme eh eh eh eh eh ek eh ek eh oh td 


m MMMM MMMM MMMM mMmmMmmMm mm 
—_ 

eS ee he ee a 

$ S8S88ESESESEEEES 


Order 
Number 


DE94009277 
DE94008618 


DE94009281 
DE94008950 
DE94009280 
DE94008951 
DE94009865 
DE94009864 
DE94009866 
DE94009258 
DE94009867 
DE94009868 
DE94009259 
DE94008890 
DE940083909 
DE94008273 
DE94006382 
DE94007524 


DE94008891 


DE94620556 
DE94620557 
DE94620558 


DE94756438 
DE94756437 


DE94621336 
DE94621728 
DE94621729 
DE94621696 
DE94621663 


DE94621377 
DE94621393 
DE94620288 
DE94620596 
DE94620597 
DE94621512 


DE94621513 
DE94621212 
DE94621394 


DE94007922 
DE94008436 
DE94009472 


DE94009834 
DE94009014 
DE94009119 
DE94008928 
DE94009016 
DE94009017 
DE94008927 
DE94009018 
DE94009833 
DE94009019 
DE94009020 
DE94009120 
DE94008929 
DE94009121 


Distribution 
Category 


MF-706 
MF-902; 
MF-940 
MF-275 
MF-940 
MF-704 
MF-706 
MF-402 
MF-902 
MF-234 
MF-406 
MF-402 
MF-402 
MF-406 
MF-405 
MF-407 
MF-706 
MF-706 
MF-706; 
MF-705 
MF-704 


SSSSSSSSIIIIIES 


19:16371 OSTI; NTIS; INIS; GPO Dep. DE94009097 
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Report 
Number 


6433 
6434 
6437 
6438 
6439 
6440 


SLAC/SSRL- 
0045 
0046 
0049 
0055 
0064 
0066 

SMC— 
0090. 
0093. 
0094. 

SNERDI- 
0019. 

SNV- 

4270 

SOL- 

93-8 

SP- 

93-03 
SR/EMEU- 
93-01 

SR/H- 

679 
681 
682 
683 
684 
686 
688 
690 
691 
693 
696 
699 
708 

SRE 
2847-24 
2847-27 

SRT-CMA- 
93-0058 
930065 
930069 

SSCL- 

645 

SSCL-MAN- 
0030 

SSCL-SR- 
1225 

STARS— 
Tt. 


STUK/ST-GUIDE- 


1.5 
1.6 
2.1 
3.3 
5.1 
6.2 
SVF- 
482 


Abstract 
Number 


19:17140 
19:17112 
19:17113 
19:17114 
19:17115 
19:16920 
19:16261 
19:16223 
19:17116 
19:17026 


19:16324 


19:16771 
19:16319 
19:16318 
19:16772 
19:14929 
19:16222 


19:16808 
19:16809 
19:16810 


19:15111 
19:14971 
19:17700 
19:15637 
19:15530 


19:15780 
19:15366 
19:15781 
19:15782 
19:15783 
19:15367 
19:15368 
19:15784 
19:14656 
19:15785 
19:14559 
19:14919 
19:15275 


19:14317 
19:14318 


19:15369 
19:16134 
19:16135 
19:16324 
19:16262 
19:17141 
19:17723 
19:16864 
19:16865 
19:16773 
19:16774 
19:14930 
19:14737 


19:16096 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


See SLAC-PUB-6324 
See SLAC-PUB-—6323 
See SLAC-PUB-6320 
See SLAC-PUB-6341 
See SLAC-PUB-6426 
See SLAC—437 


See CNIC—00711 
See CNIC—00720 
See CNIC—00728 


See CNIC—00714 

See NUTEK-R-93-63 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS 

OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Ojrily); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
See DPST-—70-460 

OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
See DPN-132 

See DPW-55-103 


See DOE/PC/91053-T6 
See DOE/PC/91053-T7 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
See SLAC-TN-93-7 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
See PSI-94-01 

OSTI; NTIS; INIS 

OSTI; NTIS; INIS 

OSTI; NTIS; INIS 

OSTI; NTIS; INIS 

OST}; NTIS; INIS 

OSTI; NTIS; INIS 


OSTI; NTIS 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


GPO Dep. 
GPO Dep. 


Order 
Number 


DE94009463 
DE94008930 
DE94008931 
DE94009026 
DE94009027 
DE94009028 
DE94009029 
DE94009030 
DE94009031 
DE94009032 


DE94009086 


DE94009423 
DE94756502 
DE94008699 


DE94007139 
DE94008152 
DE94008153 
DE94008154 
DE94008155 
DE94008389 
DE94008391 
DE94008393 


DE94009155 
DE94009517 


DE94009532 
DE94005137 
DE94008276 


DE94008527 


DE9400796 ; 


DE94622366 
DE94622379 
DE94622427 
DE94622410 
DE94622456 
DE94622612 


DE94756539 


SVF- 


Distribution 
Category 


MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-410 
MF-414 
MF-410 
MF-414 
MF-414 


MF-414 
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SVF- 


Report 
Number 


483 

484 

485 

486 

487 

488 

490 

491 

492 

493 

494 

495 

496 
SWE-SWE- 

94-0018 
TAUP/N- 

228-93 

231-93 
THU- 

93/19 
TKK-KO/ET- 

55 
TPS 

93-34 
TRE 

89-1 
TRITA-ALP- 

93-01 

93-02 
TRITA-MEK- 

93-16 

93-17 
TSHUNE- 

0062. 

0065. 

0068. 
TTc- 

1276 
TTR- 

478. 
UCID- 

21342-Add.2 
UCRL- 

52000-94-1/2 
UCRL-CR- 

114778 

114890 

115353 

115389 

115619 

115621 

115691 

115715 


115799-Summ. 


115875 
115876 
115919 
115935 
116354 
116829 
UCRL-ID- 
106454-94-1 
113503 
114275 
114862 
115092 
115199 
115325 
115329 


Abstract 
Number 


19:15863 
19:15786 
19:16584 
19:14972 
19:16181 
19:15864 
19:15064 
19:16585 
19:16586 
19:16587 
19:16588 
19:15065 
19:16167 


19:14738 


19:16995 
19:16910 


19:16923 
19:15092 
19:14441 
19:16228 


19:16948 
19:16949 


19:16168 
19:16169 


19:15282 
19:15239 
19:16036 


19:14591 
19:15252 
19:14493 
19:15571 


19:15787 
19:16476 
19:14978 
19:14529 
19:16589 
19:14739 
19:16477 
19:16432 
19:15865 
19:16170 
19:16950 
19:16433 
19:15517 
19:14740 
19:15640 


19:14911 
19:15556 
19:16488 
19:15641 
19:16893 
19:15106 
19:17549 
19:16590 


Source of 
Availability 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS; INIS; GPO Dep. 


See DOE/ER/40200-324 
See DOE/ER/40200-326 


See DESY-—93-125 
OSTI; NTIS 


OSTI; NTIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


See CNIC—00733 

See CNIC—00743 

See CNIC—00758 

See SAND-93-2212C 
See CFFTP-G—9335 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


mm 
8 8 


Seeessesessesse 


Order 
Number 


DE94756538 
DE94756537 
DE94756536 
DE94756535 
DE94756534 
DE94756533 
DE94756532 
DE94756531 
DE94756516 
DE94756515 
DE94756514 
DE94756513 
DE94756512 


DE94007286 


DE94756697 
DE94756501 
DE94621183 


DE94621577 
DE94620656 


DE94622466 
DE94622467 


DE94009534 
DE94009633 


DE94009391 
DE94005694 
DE94008784 
DE94008785 
DE94010084 
DE94009226 
DE94009917 
DE94010069 
DE94008888 
DE94008968 
DE94008969 
DE94010062 
DE94009904 
DE94008794 
DE94010064 


DE94008080 
DE94009033 
DE94009464 
DE94009465 
DE94006440 
DE94009034 
DE94009466 
DE94008670 


Distribution 
Category 


MF-702 
PC-700 
MF-704 


MF-108 
MF-123 
MF-907 
MF-721 


MF-900 
MF-904 
MF-706 
MF-706 
MF-900 
MF-900 
MF-904 
MF-700 


MF-700 
MF-707 


MF-700 
MF-708 
MF-700 
MF-706 
MF-902 


115333 19:16591 OSTI; NTIS; INIS; GPO Dep. 


DE94004277 MF-702 
115372 19:16136 OSTI; NTIS; GPO Dep. 


DE94009467 MF-700 


mmmmmmmmmm mMmmmmmmmmmmmmmm 


888888888 
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UCRL-JC— 


Report Abstract Source of 


Order Distribution 
Number Number Availability 


Number Category 


oD 
© YH 
BO 


115605 19:16137 OSTI; NTIS; GPO Dep. 
115607 19:16592 OSTI; NTIS; INIS; GPO Dep. 
115626 19:16662 OSTI; NTIS; GPO Dep. 
115637 19:16593  OSTI; NTIS; GPO Dep. 
115638 19:16594 OSTI; NTIS; INIS; GPO Dep. 
115738 19:17321 OSTI; NTIS; GPO Dep. 
115850 19:16595 OSTI; NTIS; GPO Dep. 
115943 19:16663 § OSTI; NTIS; GPO Dep. 
116012 19:16664 OSTI; NTIS; GPO Dep. 
116130 19:15698 OSTI; NTIS; GPO Dep. 
116146 19:16665 OSTI; NTIS; INIS; GPO Dep. 
116155 19:16596 OSTI; NTIS; GPO Dep. 
116298 19:14912 OSTI; NTIS; GPO Dep. 
116311 19:17550 OSTI; NTIS; INIS; GPO Dep. 
116335 19:17596 OSTI; NTIS; GPO Dep. 
116360 19:16478 | OSTI; NTIS; GPO Dep. 
116379 19:16482 OSTI; NTIS; GPO Dep. 
116497 19:16023 OSTI; NTIS; INIS; GPO Dep. 
116811 19:16597 OSTI; NTIS; GPO Dep. 
116819 19:17701 OSTI; NTIS; GPO Dep. 
116827 19:16951 | OSTI; NTIS; INIS; GPO Dep. 
116945 19:16952 OSTI; NTIS; GPO Dep. 
UCRL-JC-— 
112788-Rev.1 19:16598 | OSTI; NTIS; GPO Dep. 


DE94009035 MF-707 
DE94004283 MF-702 
DE94009036 MF-902 
DE94009636 MF-402 
DE94008832 MF-402 
DE94009260 MF-700 
DE94007846 

DE94009468 MF-701 
DE94009037 

DE94009469 MF-703 
DE94006626 MF-703 
DE94008671 MF-402 
DE94009261 MF-700 
DE94009470 MF-426 
DE94009262 MF-700 
DE94009038 MF-700 
DE94009039 MF-703 
DES4009040 MF-702 
DE94009979 MF-700 
DE94009263 MF-900 
DE94009976 MF-700 
DE94009978 MF-700 


MMMM MMMM MMM MMMM Mom mmmm 


m 
_— 


DE94009379 MF-703; 
MF-702 
DE94009096 MF-904 
DE94007121 MF-701 
DE94007027 MF-703 
DE94009095 MF-700 
DE94004352 MF-702 
DE94008685 MF-704 
DE94009291 MF-404 
DE94009513 MF-405 
DE94008286 MF-706 
DE94009378 
DE94006661 MF-702 
DE94004835 MF-702 
DE94009515 MF-712 
DE94004021 MF-706 
DE94007381 MF-800 
DE94008787 MF-810 
DE94007142 MF-704 
DE94008291 MF-404 
DE94010054 MF-700 
DE94007454 MF-702 
DE94005136 MF-402 
DE94009911 MF-906 
DE94008299 MF-900 
DE94009909 MF-810 
DE94004332 MF-702 
DE94008795 MF-403 
DE94007938 MF-900 
DE94008786 MF-404 
DE94009289 MF-401 
DE94009292 MF-701 
DE94009094 MF-704; 
MF-706 
DE94006402 MF-702 
DE94007928 MF-706 
DE94006657 MF-400 
DE94009511 MF-712 
DE94008300 MF-712 
DE94009514 MF-702 
DE94008099 MF-702 
DE94010053 MF-700 
DE94008298 MF-706 
DE94008284 MF-706 
DE94008688 MF-814 
DE94008687 MF-704 
DE94008094 MF-117 
DE94009092 MF-704 


112889 19:15790 OSTI; NTIS; GPO Dep. 
112897 19:17322 OSTI; NTIS; INIS; GPO Dep. 
113796 19:16440 OSTI; NTIS; GPO Dep. 
113839 19:16354 OSTI; NTIS; INIS; GPO Dep. 
114078 19:16599 OSTI; NTIS; INIS; GPO Dep. 
114168 19:15791 | OSTI; NTIS; GPO Dep. 
114178 19:17388 | OSTI; NTIS; INIS; GPO Dep. 
114301 19:17356 OSTI; NTIS; GPO Dep. 
114321 19:16479 OSTI; NTIS; GPO Dep. 
114347 19:16600 OSTI; NTIS; GPO Dep. 
114411 19:16601 | OSTI; NTIS; GPO Dep. 
114412 19:16602 OSTI; NTIS; INIS; GPO Dep. 
114456-Rev.1 19:17597  OSTI; NTIS; INIS; GPO Dep. 
114593 19:16171 OSTI; NTIS; GPO Dep. 
114686 19:14741 OSTI; NTIS; INIS; GPO Dep. 
114699 19:14742 OSTI; NTIS; INIS; GPO Dep. 
114731 19:16480 OSTI; NTIS; GPO Dep. 
114770 19:16448 OSTI; NTIS; GPO Dep. 
114805-Rev.1 19:17551 OSTI; NTIS; INIS; GPO Dep. 
114931 19:15686 OSTI; NTIS; GPO Dep. 
115044 19:16603 OSTI; NTIS; GPO Dep. 
115105 19:16449 OSTI; NTIS; GPO Dep. 
115204 19:17702 OSTI; NTIS; GPO Dep. 
115230 19:14743 OSTI; NTIS; INIS; GPO Dep. 
115337 19:16604 OSTI; NTIS; INIS; GPO Dep. 
115350 19:15869 OSTI; NTIS; GPO Dep. 
115357 19:16094 OSTI; NTIS; INIS; GPO Dep. 
115359 19:15792 OSTI; NTIS; GPO Dep. 
115360 19:16024 OSTI; NTIS; GPO Dep. 
115361 19:17194 OSTI; NTIS; INIS; GPO Dep. 
115379 19:16483  OSTI; NTIS; GPO Dep. 


eee eee ee ek ek ek ek ek ek eth wt ot wt wt ot 


115468 19:14883 OSTI; NTIS; GPO Dep. 
115489 19:15512 OSTI; NTIS; GPO Dep. 
115495 19:14884 OSTI; NTIS; INIS; GPO Dep. 
115513 19:16224 OSTI; NTIS; GPO Dep. 
115537-Rev.1 19:17598 | OSTI; NTIS; INIS; GPO Dep. 
115632 19:14744 OSTI; NTIS; GPO Dep. 
115644 19:14745 OSTI; NTIS; INIS; GPO Dep. 
115692 19:16953 OSTI; NTIS; INIS; GPO Dep. 
115711 19:16450 OSTI; NTIS; GPO Dep. 
115712 19:17413 OSTI; NTIS; GPO Dep. 
115734 19:14917 OSTI; NTIS; INIS; GPO Dep. 
115737 19:15793 OSTI; NTIS; GPO Dep. 
115749 19:17375 | OSTI; NTIS; GPO Dep. 
115772 19:15794 OSTI; NTIS; GPO Dep. 


mMmmmmmmmmmmmmm MMM MMMM MMMM MMMM MMMM MoM mmmmmmmmm 
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UCRL-JC— 


Report Abstract Source of 


Order Distribution 
Number Number Availability 


Number Category 


do 
BS 


115773 
115786 
115794 
115838 
115842 
115863 
115883 
115899 
115916 
115918 
115928 
115966 
115967 
115988 
116013 
116059 
116063 
116292 
116332 
116349 
116364 
116371 
116372 
116383 
116386 
116395 
116400 
116486 
116503 
116506 
116863 
UCRL-LR- 
114046 
114875 
115173 
115467 
115961 
116004 
116873 
UCRL-MA- 
107254-Rev.1 
111991 
115652 
UNM-ISNPS- 
1-1994 
USGS-OFR- 
93-551-E 
93-651 


USGS/OFR- 

93-551B 
USIP- 

93-01 

93-08 

93-11 
UW-CPTC- 

93-7 

93-8 

94-1 

94-2 

94-3 
UdeM-LPN-TH- 

93-168 
VAEC-A-— 

022 
VF-UV- 

93-B-44 
VKTA- 

93-7 
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19:15870 
19:14941 
19:17323 
19:17703 
19:15841 
19:16605 
19:17704 
19:16606 
19:17324 
19:17027 
19:16740 
19:16741 
19:16742 
19:17705 
19:16607 
19:16225 
19:17344 
19:16226 
19:17325 
19:14746 
19:15871 
19:16906 
19:15795 
19:17400 
19:15796 
19:15872 
19:15797 
19:16866 
19:14885 
19:16451 
19:16867 


19:15531 
19:16921 
19:17552 
19:16954 
19:17350 
19:17706 
19:16955 


19:17707 
19:17725 
19:17708 
19:15211 


19:16538 
19:14747 


19:16902 
19:17357 
19:16434 
19:16435 
19:17553 
19:17599 
19:17554 
19:17555 
19:17556 
19:17039 
19:17195 
19:16587 


19:15579 


OST; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


See DOE/ER/75708-T2 


See DOE/OR/22089-1 

OSTI; NTIS; U.S. Geological Survey, Open-File 
Reports Section, MS 517, Box 25286, Den- 
ver Federal Center, Denver, CO 80225; GPO 
Dep. 


See DOE/OR/22089-4 
OSTI; NTIS; INIS 

OSTI; NTIS; INIS 

OSTI; NTIS; INIS 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
See DESY-93-113 

OSTI; NTIS (US Sales Only); INIS 
See SVF-493 


OSTI; NTIS (US Sales Only); INIS 


eee ee ek tt ott ot wt wt 


SSSBSS SESSSSSSSSEsessssssssssesesssss 


kek ek ek ok ot ot 


© 


mmm mmmmmmm MOMMMMM MMMM MMM MM MMM MMMM MMMM 
© 


888 


DE94009093 
DE94007241 
DE94009392 
DE94009422 
DE94008217 
DE94008289 
DE94009512 
DE94010058 
DE94008677 
DE94008684 
DE94007927 
DE94007926 
DE94009104 
DE94009376 
DE94008967 
DE94009516 
DE94006399 
DE94009101 
DE94009102 
DE94009105 
DE94008292 
DE94008079 
DE94008293 
DE94009089 
DE94009091 
DE94008294 
DE94009090 
DE94009383 
DE94009381 
DE94009382 
DE94008285 


DE94010060 
DE94009272 
DE94009273 
DE94009373 
DE94009372 
DE94008970 
DE94009918 


DE94009374 
DE94008701 
DE94010065 


DE94009861 


DE94621788 
DE94621319 
DE94621337 


DE94009208 
DE94009209 
DE94009205 
DE94009206 
DE94009207 


DE94619988 


DE94761365 


MF-904 
MF-712 
MF-701 
MF-705 
MF-704 
MF-702 
MF-705 
MF-702 
MF-700 
MF-414 
MF-408 
MF-408 
MF-408 
MF-705 
MF-702 
MF-712 
MF-705 
MF-706 
MF-413 
MF-802 
MF-704 
MF-403 
MF-704 
MF-910 
MF-706 
MF-404 
MF-704 
MF-702 
MF-702 
MF-706 
MF-408 


MF-700 
MF-700 
MF-700 
MF-700 
MF-700 
MF-705 
MF-700 


MF-706 
MF-705 
MF-705 





Report 
Number 


WAPD-T— 
3002 

WHC-EP— 
0182-64 
0182-66 
0470-1 
0528-1 
0642 
0673 


0691 
0697 
0698 
0701 
0708-Rev.1 
0713 
0719 
0726 
0727 
0734 
0774 
WHC-MR- 
0426 
0429 
0441 
0442 
WHC-SA- 
0608-A 
1705 
1842 
1873 
1917 
1927 
1976 
2019 
2020 
2034 
2065 
2074 
2098 
2101 
2105 
2127 
2135 
2140 
2185 
2186 


2190 
2260 
2307 
2331 


WHC-SD-EN-AP-— 


151 


WHC-SD-ER-DTR- 


001 


WHC-SD-W296-RPT- 


002 
WINCO- 

1140 
1141 
1142 
1145 
1146 
1147 
1149-Rev.2 
1150 
1153 
1154 


Abstract 
Number 


19:15264 


19:14748 
19:14749 
19:14579 
19:16608 
19:14750 
19:14751 


19:14752 
19:14753 
19:14754 
19:14755 
19:14756 
19:14757 
19:14758 
19:14759 
19:17326 
19:14760 
19:14761 


19:16666 
19:14762 
19:16667 
19:16668 


19:15217 
19:17726 
19:14832 
19:15638 
19:14886 
19:16894 
19:14763 
19:16868 
19:16869 
19:16870 
19:14764 
19:14765 
19:14766 
19:14767 
19:14768 
19:14887 
19:14769 
19:14770 
19:14771 
19:14772 


19:14888 
19:14773 
19:14913 
19:17709 


19:14889 
19:16669 
19:14774 


19:14775 
19:14833 
19:14776 
19:14777 
19:14778 
19:16025 
19:14639 
19:14779 
19:15798 


Source of 
Availability 


OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


INIS; GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


See DOE/ID—10378-Rev.2 


OST}; NTIS; 


OSTI; NTIS; 


INIS; GPO Dep. 
INIS; GPO Dep. 


GPO 
Dep. 
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a 
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Order 
Number 


DE94001907 


DE94004254 
DE94005986 
DE94005987 
DE94009440 
DE94009786 
DE94008656 


DE94006330 
DE94005422 
DE94007425 
DE94005514 
DE94007153 
DE94005974 
DE94009754 
DE94008658 
DE94009761 
DE94009442 
DE94009387 


DE94005511 
DE94004827 
DE94006326 
DE94006325 


DE94007706 
DE94007984 
DE94009611 
DE94009612 
DE94008659 
DE94004823 
DE94004490 
DE94009767 
DE94009784 
DE94009785 
DE94009609 
DE94005489 
DE94009757 
DE94009608 
DE94009756 
DE94009441 
DE94007157 
DE94009762 
DE94009764 
DE94009766 


DE94009787 
DE94006331 
DE94009755 
DE94009434 


DE94006991 
DE94008611 
DE94006996 


DE94008815 
DE94008814 
DE94008813 
DE94008910 
DE94008911 
DE94008812 


DE94008807 
DE94008811 
DE94008913 


WINCO- 


Distribution 
Category 


MF-506 


MF-940 
MF-940 
MF-940 
MF-902 
MF-902 
MF-902; 
MF-940 
MF-940 
MF-900 
MF-902 
MF-940 
MF-3902 
MF-940 
MF-940 
MF-940 
MF-400 
MF-940 
MF-300 


MF-902 
MF-902 
MF-902 
MF-902 


MF-528 
MF-900 
MF-902 
MF-900 
MF-940 
MF-902 
MF-902 
MF-905 
MF-907 
MF-907 
MF-940 
MF-901 

MF-901 

MF-940 
MF-902 
MF-902 
MF-900 
MF-940 
MF-902 
MF-902; 
MF-940 
MF-940 
MF-902 
MF-905 
MF-905 


MF-902 
MF-903 
MF-902 


MF-902 


19:16436 OSTI; NTIS (documentation only); ESTSC (com- 
plete software package), P.O. Box 1020, 
Oak Ridge, TN 37831-1020; GPO Dep. 
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WINCO- 
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dO 
8S 


1155 19:16138 | OSTI; NTIS; INIS; GPO Dep. 


DE94008914 MF-940 
1163 19:14780 OSTI; NTIS; INIS; GPO Dep. 


DE94008810 MF-901; 
MF-940 
DE94008809 MF-940 
DE94008808 MF-904; 
MF-940 
DE94008806 MF-940 
DE94008805 MF-901 
DE94008804 MF-940 
DE94008803 MF-901; 
MF-940 
DE94008916 MF-940 
DE94008802 MF-901; 
MF-940 
DE94008801 MF-940 
DE94008800 MF-901 
DE94008799 MF-940 
DE94008917 MF-S00 
DE94008918 MF-940 
DE94008919 MF-902 
DE94008920 MF-900 
DE94008921 MF-902 
DE94008922 MF-902 
DE94008798 MF-940 
DE94008924 MF-3900 
DE94008925 MF-900 
DE94008926 MF-940 
DE94008797 MF-940 


—_ 


1164 19:14781 OSTI; NTIS; INIS; GPO Dep. 
1165 19:14782 OSTI; NTIS; INIS; GPO Dep. 


—_ ot 


1167 19:14592 OSTI; NTIS; INIS; GPO Dep. 
1169 19:14834 | OSTI; NTIS; INIS; GPO Dep. 
1170 19:14783 | OSTI; NTIS; INIS; GPO Dep. 
1171 19:14784 OSTI; NTIS; INIS; GPO Dep. 


8888 88 88 


ah ok oh ot 


1172 19:14785 OSTI; NTIS; INIS; GPO Dep. 
1173 19:14786 OSTI; NTIS; INIS; GPO Dep. 


— ot 


S8SSSSsessssss 8s 


1176 19:14787 OSTI; NTIS; INIS; GPO Dep. 
1177 19:14788 OSTI; NTIS; INIS; GPO Dep. 
1178 19:14789 OSTI; NTIS; INIS; GPO Dep. 
1179 19:14790 OSTI; NTIS; INIS; GPO Dep. 
1180 19:14890 OSTI; NTIS; INIS; GPO Dep. 
1181 19:16670 OSTI; NTIS; INIS; GPO Dep. 
1182 19:16671 | OSTI; NTIS; GPO Dep. 
1183 19:14791 OSTI; NTIS; INIS; GPO Dep. 
1184 19:14792 OSTI; NTIS; INIS; GPO Dep. 
1187 19:14793 OSTI; NTIS; INIS; GPO Dep. 
1189 19:15799 OSTI; NTIS; INIS; GPO Dep. 
1191 19:15506 OSTI; NTIS; INIS; GPO Dep. 
1192 19:14794 OSTI; NTIS; INIS; GPO Dep. 
1194 19:14795 OSTI; NTIS; INIS; GPO Dep. 
WH- 
94-102 19:16994 See DOE/ER/40150-261 
WPAD-OPA-TI- 
1 


mmmmmmmmmmmmmm mm mmmm mm mm 


wee ek ek ek et ot wt ot ot 


19:15265 OSTI; NTIS; GPO Dep. .99: DE94009419 
WR-F- 
94-01 19:15602 OSTI (Free of Charge) T194009203 
WRI- 


93-R019 19:14289 See DOE/MC/301 26-3477 
WSRC-IM- 
93-017-16 19:15560 OSTI; NTIS; INIS; GPO Dep. 
93-17-1 19:15557 OSTI; NTIS; INIS; GPO Dep. 
93-17-5 19:15558 OSTI; NTIS; INIS; GPO Dep. 
93-17-14 19:15559 OSTI; NTIS; INIS; GPO Dep. 
WSRC-MS— 
92-492 19:16699 OSTI; NTIS; GPO Dep. 
93-362 19:14891 OSTI; NTIS; INIS; GPO Dep. 
93-373 19:14796 OSTI; NTIS; GPO Dep. 
93-453 19:16139 OSTI; NTIS; GPO Dep. 
93-533 19:14797  OSTI; NTIS; INIS; GPO Dep. 


DE94010009 MF-702 
DE94009985 MF-702 
DE94010007 MF-702 
DE94010008 MF-702 


ak ok od ok 


mmmm 
88888 888s 


DE94009542 MF-702 
DE94009055 MF-903 
DE94009540 MF-706 
DE940091 14 MF-706 
DE94008640 MF-701; 


mmmmm 
a a ee 


m 
_ 


MF-721 
93-552-Rev.1 19:14798 | OSTI; NTIS; INIS; GPO Dep. ; DE94005946 MF-702; 


MF-721 
DE94004901 MF-707; 

MF-721 
DE94004903 MF-706 
DE94006672 MF-701; 

MF-708 
DE94009987 MF-721 
DE94007185 MF-706 
DE94007287 MF-902 


93-593-Rev.1 19:14835 OSTI; NTIS; INIS; GPO Dep. 


_ 


93-604 19:14892 OSTI; NTIS; GPO Dep. 
94-002 19:16871 OSTI; NTIS; GPO Dep. 


—_ 


94-004 19:15873 | OSTI; NTIS; INIS; GPO Dep. 
94-075 19:15370 OSTI; NTIS; INIS; GPO Dep. 
94-076 19:14799 OSTI; NTIS; GPO Dep. 
WSRC-RP- 
92-499 19:16872 OSTI; NTIS; INIS; GPO Dep. 
93-0991 19:14836 OSTI; NTIS; GPO Dep. 
93-1111-Rev.1 19:14800 OSTI; NTIS; INIS; GPO Dep. 
93-1342 19:14801 OSTI; NTIS; INIS; GPO Dep. 
93-1541 19:14802 OSTI; NTIS; INIS; GPO Dep. 
WSRC-TR- 
92-306 19:14580 OSTI; NTIS; INIS; GPO Dep. 
92-332 19:15293 OSTI; NTIS; INIS; GPO Dep. 
92-594 19:14943 OSTI; NTIS; GPO Dep. 
93-056 19:14803 OSTI; NTIS; GPO Dep. 
93-089-Rev.1 19:14804 OSTI; NTIS; INIS; GPO Dep. 
93-100-7 19:14560 OSTI; NTIS; GPO Dep. 


A ak ot 


eeesess 8888s 888 88 8 8 


DE94010147 MF-702 
DE94005527 MF-702 
DE94009986 MF-721 
DE94004433 MF-721 
DE94009098 MF-721 


— ek ok oe 


DE94009535 MF-706 
DE94009048 MF-706 
DE94009050 MF-704 
DE94009051 MF-701 
DE94009052 MF-721 
DE94004437 MF-721 


mmmmmm mmmmm mmm mm m 
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Report 
Number 


93-100-11 
93-262 
93-301-Rev.1 
93-433 


93-502 
93-572 


93-613 
93-617-Pt.1 
93-617-Pt.2 
93-623 
93-644 
93-669 
93-679 
94-0093 
94-0182 
94-044 
94-056 
94-069 

_ 94-100-1 

WT-— 


Abstract 
Number 


19:15371 
19:15372 
19:14893 
19:14894 


19:14805 
19:16672 


19:16140 
19:15373 
19:15374 
19:14806 
19:16700 
19:16873 
19:14895 
19:14593 
19:14594 
19:14807 
19:14896 
19:15308 
19:14808 


19:16485 


Source of 
Availability 


OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


wee ek ek ek ek ak ot ot ot ot 


Order 
Number 


DE94009539 
DE94009100 
DE94010145 
DE94010148 


DE94009991 
DE94006388 


DE94008641 
DE94009264 
DE94009265 
DE94009990 
DE94008225 
DE94007144 
DE94008228 
DE94009541 
DE94009543 
DE94009099 
DE94009988 
DE94008227 
DE94009544 


YJT- 


Distribution 
Category 


MF-700 
MF-705 
MF-700 
MF-701; 
MF-721 
MF-704; 
MF-721 
MF-702; 
MF-703 
MF-721 
MF-706 
MF-706 
MF-702 
MF-702 
MF-702 
MF-702 
MF-700 
MF-722 
MF-706 
MF-702 
MF-702 
MF-700 


1302 OSTI; NTIS (US Sales Only); GPO Dep. 
1309 19:16486 OSTI; NTIS (US Sales Only); GPO Dep. 
602 19:16484 | OSTI; NTIS (US Sales Only); GPO Dep. 


DE94008761 MF-741 
DE94008759 MF-741 
DE94008766 MF-706 


ah ah ot 


y- 
2463-4 
2463-9 


5087 
Y/ER- 
149-D1 
149-D2 
YHG- 
0016 
0031 
Y/SUB- 
93-99928C/Y20/5 
94-99069C/Y-15/3 
94-EAQ10C/1/P1 
94-EAQ10C/2/P 1 
94-EAQ10C/3/P 1 
Y/TS- 
1005 
891 
YITP/U- 
93-16 
YJT- 
93-15 
93-16 
93-20 
93-21 
93-22 
93-23 
93-25 


19:16437 
19:15800 
19:14921 


19:15375 
19:16178 
19:14561 
19:16907 


19:14865 
19:16626 


19:15651 
19:14921 


19:16676 
19:14813 
19:14837 
19:14838 
19:14839 


19:16677 
19:14814 


19:17117 


19:16673 
19:16674 
19:16675 
19:14809 
19:14810 
19:14811 
19:14812 


OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS (US Sales Only); GPO Dep. 


NTIS; INIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS (US Sales Only); GPO Dep. 


NTIS; INIS; GPO Dep. 


See DOE/OR-01-1214-D1 
See DOE/OR-01-1214-D2 


See KT-542 
See Y-805-Del. 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OST]; 


OSTI; 


OSTI; 


OSTI; 
OSTI; 
OST]; 
OSTI; 


NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


NTIS; INIS 


NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


m mmm mmm MoM mMmMmmmmmmmm m m mmmm 


—_ 


m 
8 


DE94010047 
DE94010036 
DE94010038 


DE94010042 
DE94010034 
DE94008934 


DE94010041 


DE94010048 
DE94010040 
DE94010021 
DE94010022 
DE94010023 


DE94010045 
DE94010035 


DE94753399 


DE94622206 
DE94622207 
DE94622208 
DE94622628 
DE94623727 
DE94622629 
DE94622630 


MF-706 
MF-700 
MF-706 
MF-706 
MF-705 
MF-704 


MF-703 
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Order Number Correlation 


The correlation list is provided for those organizations that file documents by report number but may receive requests by 
order number. For more information about a document, refer to the Report Number Index. 


Order No. 


DE93000062 
DE93000068 
DE93000136 
DE93010027 
DE94000046 
DE94000063 
DE94000078 
DE94000090 
DE94000093 
DE94000098 
DE94000117 
DE94000119 
DE94000120 
DE94000121 

DE940001 23 
DE94000239 
DE94000247 
DE94000267 
DE94000678 
DE94000679 
DE94000711 

DE94000897 
DE94001132 
DE94001223 
DE94001338 
DE94001371 

DE94001421 

DE94001457 
DE94001732 
DE94001828 
DE94001907 
DE94002066 
DE94002194 
DE94002315 
DE94002369 
DE94002370 
DE94002437 
DE94002590 
DE94002778 
DE94002827 
DE94002925 
DE94002926 
DE94002960 
DE94002968 
DE94002994 
DE94002995 
DE94003024 
DE94003026 
DE94003160 
DE94003207 
DE94003215 
DE94003216 
DE94003217 
DE94003342 
DE94003360 
DE94003387 
DE94003486 
DE94003495 
DE94003512 
DE94003527 
DE94003542 


948 


Report No. 


DOE/CH/10093—197 
NREL/TP-422-5043 
DOE/BC-93/1 
NREL/TP-410-5582 
DOE/MC/30097-3516 
DOE/MC/26024—3537 
DOE/MC/26047-3553 
DOE/MC/27339-3621 
DOE/MC/27222-3624 
DOE/MC/27363-3629 
DOE/ID/01570—-T171 
DOE/BC/14654—-15 
DOE/BC/14968—1 
DOE/BC/14446-10 
DOE/BC/14659-7 
DOE/CH/10093—258 
NREL/TP-462-5789 
NREL/TP-471-5543 
LA-UR-93-3483 
LA-UR-93-3474 
DOE/ER/61082-T2 
LA-UR-—93-3298 
CONF-940667—1 
DOE/ER/79131-T1 
ANL/ES/CP-79269 
JAB—10733-TM12 
SAND-93-1977C 
ANL/ES/CP-—80965 
DOE/MC/30126-3477 
SAND-—-93-1439C 
WAPD-T-3002 
ETDE-IT—-94-43 
CONF-9401 15—10 
DOE/ER/60868-3 
ANL/CMB/PP-80921 
ANL/CMB/PP-74023 
CONF-9310102-35 
ETDE/PUB—2(Rev.1) 
DOE/ER/61010—-T15 
DOE/FTR-94002827 
SAND-93-2232C 
SAND-93-1577C 
DOE/MC/25124—-94/C0273 
DOE/MC/26008—94/C0240 
BNL-49536 
BNL-—49600 
CONF-9204273—Summ. 
CONF-9110127-5 
DOE/ER/61071-3 
ANL/CMT/CP-79803 
ANL/EA/CP-79947 
ANL/EA/CP-79948 
ANL/EA/CP-79949 
DOE/ER/61057-T1 
DOE/EA-0795 
DOE/ER/61066-T2 
DOE/ER-0596T (11/93) 
CONF-931043-3 
DOE/NV/10845—24 
DOE/EIS—0191D-233 
DOE/FTR-94003542 
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Order No. 


DE94003544 
DE94003546 
DE94003596 
DE94003601 

DE94003604 
DE94003610 
DE94003629 
DE94003655 
DE94003658 
DE94003678 
DE94003692 
DE94003797 
DE94003827 
DE94003840 
DE94003913 
DE94003916 
DE94003919 
DE94003946 
DE94003947 
DE94003953 
DE94003960 
DE94003964 
DE94003984 
DE94003986 
DE94004021 

DE94004042 
DE94004049 
DE94004050 
DE94004053 
DE94004062 
DE94004064 
DE94004066 
DE94004070 
DE94004071 

DE94004072 
DE94004073 
DE94004074 
DE94004076 
DE94004080 
DE94004081 

DE94004085 
DE94004091 

DE94004092 
DE94004093 
DE94004094 
DE94004157 
DE94004167 
DE94004194 
DE94004205 
DE94004249 
DE94004254 
DE94004277 
DE94004283 
DE94004298 
DE94004323 
DE94004332 
DE94004347 
DE94004352 
DE94004384 
DE94004389 
DE94004405 


Report No. 


DOE/FTR-94003544 
DOE/FTR-94003546 
DOE/BC/14961—1 
DOE/FTR-94003601 
CONF-940673-1 
DOE/ER/61364—2 
DOE/ER/69017-5 
DOE/CH-9203 
DOE/OR/22160-T2 
ANL/ESD/TM-54 
PNL-SA-23158 
SAND-93-2690C 
DOE/ER/61010—T22 
DOE/EM-0108P 
DOE/SR/14069-3 
DOE/ER/75732-1 


CONF-8910585—Summ. 


CONF-8910585—Vol.1 
CONF-8910585-Vol.2 
LBL-34800 
LA-UR-93-3960 
LA-UR-93-3922 


CONF-9009340—Summ. 


DOE/SR/15122-T1 
UCRL-JC—1 14593 
DOE/FTR-94004042 
DOE/FTR-94004049 
DOE/FTR-94004050 
DOE/MC/29109-3634 
DOE/MC/291 12-3641 
DOE/MC/10637-3664 
DOE/MC/26308-3646 
DOE/MC/27363-3649 
DOE/MC/26268-3650 
DOE/METC—94/1006 
DOE/MC/29444-3653 
DOE/MC/24022-3654 
DOE/MC/29264—-3659 
DOE/MC/10637-3663 
DOE/MC/10637-3665 
DOE/MC/26268-3669 
DOE/MC/27391-3678 
DOE/MC/10637-3679 
DOE/MC/27391-3680 
DOE/MC/30247-3681 
ORNL/FTR-4850 
DOE/ER/61373-2 
DOE/ER/60639-T2 
ORNL/FTR-4859 
CONF-940312-48 
WHC-EP-—01 82-64 
UCRL-ID—115333 
UCRL-ID—115607 
PNL-SA-22529 
DOE/LC/11084-3543 
UCRL-JC—1 15337 
BNL-49601 
UCRL-JC—1 14078 


DOE/EIA-0538(93/94-9) 


DOE/EA—0865 
DOE/ER/61413-2 


Order No. 


DE94004433 
DE94004437 
DE94004456 
DE94004487 
DE94004489 
DE94004490 
DE94004499 
DE94004532 
DE94004549 
DE94004575 
DE94004588 
DES4004606 
DE94004615 
DE94004630 
DE94004636 
DE94004697 
DE94004742 
DE94004759 
DE94004811 
DE94004823 
DE94004827 
DE94004835 
DE94004901 
DE94004903 
DE94004983 
DE94005058 
DE94005067 
DES94005068 
DE94005079 
DE94005087 
DE94005109 
DE940051 11 
DE94005136 
DE94005137 
DE94005221 
DE94005307 
DE94005354 
DE94005375 
DE94005379 
DE94005400 
DE94005422 
DE94005453 
DE94005476 
DE94005489 
DE94005505 
DE94005511 
DE94005514 
DE94005520 
DE94005527 
DE94005571 
DE94005585 
DE94005587 
DE94005589 
DE94005590 
DE94005660 
DE94005673 
DE94005675 
DE94005690 
DE94005694 
DE94005855 
DE94005914 


Report No. 


WSRC-RP-93-1342 
WSRC-TR-93-100-7 
DOE/FTR-94004456 
DOE/ER/13776-6 
DOE/RL-—90-28-Rev.2 
WHC-SA-—1976 
ORNL/FTR-4861 
DOE/PC/92532-T5 
DOE/PC/90548-T10 
ANL/CMT/CP-80025 
PNL-—8970 
ANL/ER/CP-81397 
ANL/DIS/CP-—81432 
ANL/CMT/CP-78877 
DOE/ER/60397-T7 
ANL/CMB/CP-81 290 
CONF-9309295-1 
CONF-9211285—1 
DOE/DP-0122T(App.) 
WHC-SA-1927 
WHC-MR-0429 
UCRL-JC—1 14412 
WSRC-MS-—93-593-Rev.1 
WSRC-MS—93-604 
LA-UR-93-4271 
DOE/SF/16564—T4-Vol.5 
DOE/SF/16564-T4-Vol.14 
DOE/SF/16564—-T4-Vol.15 
DOE/SP-—0122T 
LA-UR-93-4454 
ANL/ER/CP-80788 
ANL/ER/CP-80342 
UCRL-JC—1 15044 
SRT-CMA-—930065 
DOE-STD—0100T 
PNL-—8968 
SAND—94-0054C 
ARM-—93-001 
ANL/DIS/TM-2 
EGG—1 1265-2021 
WHC-EP-0697 
BNL-49869 
DOE/ER/61066-T3 
WHC-SA-2074 
BNL-49821 
WHC-MR-0426 
WHC-EP-0701 
DOE-STD-—3006-93 
WSRC-RP-93-0991 
IS—5099 
SAND-93-2345C 
SAND-93-1587C 
SAND—-93-1614C 
SAND-93-1613C 
DOE/NV-364 
DOE/ER/61075-T2 
DOE/OR/22089-1 
CONF-9207229— 
UCRL-CR—114890 
CONF-9209431—Summ. 
DOE/MC/29113-3574 





Order No. 


DE94005930 
DE94005932 
DE94005935 
DE94005946 
DE94005974 
DE94005986 
DE94005987 
DE94006140 
DE94006144 
DE94006150 
DE94006151 

DE94006194 
DE94006197 
DE94006220 
DE94006244 
DE94006282 
DE94006316 
DE94006325 
DE94006326 
DE94006330 
DE94006331 

DE94006338 
DE94006339 
DE94006341 

DES4006343 

DE94006351 

DE94006362 
DE94006381 

DE94006382 

DE94006388 
DE94006399 
DE94006402 

DE94006422 
DE94006424 
DE94006440 
DE94006462 
DES4006468 
DE94006470 
DE94006495 
DE94006550 
DE94006564 
DE94006586 
DE94006600 
DE94006602 
DE94006604 
DE94006626 
DE94006637 
DE94006657 
DE94006661 

DE94006672 
DE94006680 
DE94006681 

DE94006688 
DE94006689 
DE94006711 

DE94006798 
DE94006812 
DE94006842 
DE94006853 
DE94006854 
DE94006855 
DE94006856 
DE94006954 
DE94006955 
DE94006956 
DE94006957 
DE94006958 
DE94006964 
DE94006965 
DE94006966 
DE94006968 
DE94006969 


Report No. 


RFP—4785 
DOE/NV/10630—28-Add.2 
DOE/ER/61031-T2 
WSRC-MS-93-552-Rev.1 
WHC-EP-0713 
WHC-EP-—01 82-66 
WHC-EP-0470-1 
SAND—93-3987C 
SAND-93-1873C 
LA-UR-94-345 
LA-UR-94-349 
SAND—94-0199C 
SAND-92-0652C 
LA-UR-—93-4358 
LA-UR-94-144 
DOE/EH-0350 
CONF-940699—1 
WHC-MR-0442 
WHC-MR-0441 
WHC-EP-0691 
WHC-SA-2260 
DOE/DP/50081-T3 
DOE/EW/53023-T4 
DOE/ER/40328-T2 
DOE/ER/45231-8 
SAND-94-0113C 
SAND-94-0115C 
DOE/OR/21548-243 
SAND-—94-8468 
WSRC-TR-$3-572 
UCRL-JC—1 16063 
UCRL-JC—1 15468 
SAND-94-0291C 
ANL/EAD/TM-9 
UCRL-ID—115092 
RFP—4774 
SAND-—94-0246C 
SAND--93-2090C 
LA-12698-C 
CONF-940594—1 
CONF-9406105—1 
SAND-93-2067C 
SAND-—94-0354C 
SAND-—94-0350C 
SAND-94-0145C 
UCRL-ID—116146 
CONF-9111335—Absts. 
UCRL-JC—1 15495 
UCRL-JC—1 14411 
WSRC-MS-—94-002 
HW-34834 
HW-27727 

HW-61 185 
HW-—48830 
HW-9240 
DOE/NV/1 1432-36 
ANL/CMT/CP-82056 
ANL/CMT/CP-78479 
NREL/TP—451 -6398 
NREL/SP-6506 
NREL/TP-41 1-6399 
NREL/TP-411-6397 
HW-27734 
HW-31428 
HW-37698 
HW-—29383 
HW-34134 
HW-23476 
HW-23924 
HW-24612-RD 
HW-27078 
HW-27165 


Order No. 


DE94006970 
DE94006971 
DE94006981 
DE94006982 
DE94006991 
DE94006996 
DE94007013 
DE94007014 
DE94007017 
DE94007027 
DE94007062 
DE94007066 
DE94007098 
DE94007121 

DE94007139 
DE94007142 
DE94007144 
DE94007153 
DE94007157 
DE94007185 
DE94007213 
DE94007222 
DE94007225 
DE94007226 
DE94007236 
DE94007241 

DE94007265 
DE94007273 
DE94007274 
DE94007275 
DE94007277 
DE94007286 
DE94007287 
DE94007291 

DE94007293 
DE94007294 
DE94007299 
DE94007301 

DE94007312 
DE94007322 
DE94007323 
DE94007324 
DE94007328 
DE94007329 
DE94007345 
DE94007354 
DE94007366 
DE94007368 
DE94007372 
DE94007376 
DE94007381 

DES4007383 
DE94007389 
DE94007410 
DE94007413 
DE94007414 
DE94007416 
DE94007417 
DE94007420 
DE94007421 

DE94007425 
DE94007431 

DE94007434 
DE94007436 
DE94007454 
DE94007470 
DE94007471 
DE94007472 
DE94007481 
DE94007486 
DE94007502 
DE94007521 


Report No. 


HW-—27562 
HW-—27680 
HW-—89074 
HW-—89075 
WHC-SD-EN-AP-151 
WHC-SD-W296-RPT—002 
DOE/ID/13132-T1 
DOE/ID/13103-T1 
DOE/ER/75702-T1 
UCRL-JC—1 13796 
SAND—94-0537C 
SAND-94-0521C 
DOE/EH-231 -024/0294 
UCRL-JC—1 12897 
SR/H-679 
UCRL-JC—1 14731 
WSRC-TR-93-669 
WHC-EP-0708-Rev.1 
WHC-SA-2135 
WSRC-MS-—94-075 
CONF-940501-—2 
CONF-931107-34 
CONF-940436-4 
CONF-9308106—4 
FEMP-—2325 
UCRL-JC—1 15786 
DOE/ER/40561-115 
DOE/ER/40561—123 
DOE/ER/40561—124 
DOE/ER/40561—126 
DOE/ER/40561-128 
SWE-SWE-94-0018 
WSRC-MS-94-076 
SAND—94-0597C 
SAND-—94-0408C 
SAND-—-93-2249C 
SAND-93-2768C 
SAND—94-0188C 
DOE/METC/C-—94/7119 
HW-SA-2730 
HW-3-2710 
HW-31213 
HW-31088 
DOE-STD—3007-93 
PATENTS-US—A7840232 
PATENTS-US—A7827776 
DOE/ER/451 89-7 
DOE/EIA—0569(93/4Q) 
DOE/ET/53088-640 
SAND—94-0477C 
UCRL-JC—1 14686 
CONF-9310184—2 
CONF-940225-41 
LA-12672-C 
CONF-9310289-1 
CONF-940594-2 
CONF-9311175—1 
CONF-940699—2 
CONF-940407-7 
CONF-940692-2 
WHC-EP-0698 
GA-A-21542 
BNL-52408 
DOE/AL/66151-T2 
UCRL-JC—1 14931 
PNL-SA-22700 
PNL-SA-23095 
PNL-SA-23576 
PNL-SA-23709 
PNL-SA-23755 
DOE/CE/40936-T1 
BNL-NUREG—49293 


Order No. 


DE94007524 
DE94007528 
DE94007531 
DE94007532 
DE94007534 
DE94007535 
DE94007536 
DE94007539 
DE94007540 
DE94007542 
DE94007543 
DE94007548 
DE940075439 
DE94007555 
DE94007560 
DE94007561 
DE94007571 

DE94007573 
DE94007576 
DE94007585 
DE94007602 
DE94007604 
DE94007606 
DE94007611 

DE94007612 
DE94007613 
DE94007614 
DE94007629 
DES4007630 
DE94007631 

DE94007640 
DE94007641 

DE94007644 
DE94007645 
DE94007649 
DE94007663 
DE94007670 
DE94007673 
DE94007678 
DE94007685 
DE94007687 
DE94007688 
DE94007690 
DE94007693 
DE94007698 
DE94007699 
DE94007700 
DE94007706 
DE94007719 
DE94007732 
DE94007733 
DE94007734 
DE94007735 
DE94007736 
DE94007740 
DE94007745 
DE94007747 
DE94007751 

DE94007755 
DE94007811 

DE94007812 
DE94007814 
DE94007820 
DE94007824 
DE94007825 
DE94007826 
DE94007828 
DE94007829 
DE94007840 
DE94007846 
DE94007852 
DE94007855 


DE94007855 


Report No. 


SAND-94-8574C 
ANL/IFR/CP-80827 
LA-UR-94-427 
LA-UR-94-426 
LA-UR-94-486 
LA-UR-94-485 
LA-UR-—94-484 
LA-UR-94-462 
LA-UR-—94-453 
LA-UR-94-502 
LA-UR-94-501 
LA-UR-94-504 
LA-UR-—94-503 
LA-UR-94-689 
LA-UR-94-631 
LA-UR-94-630 
LA-UR-94-592 
LA-UR-94-591 
LA-UR-94-572 
DOE/AL/65030-T4 
DOE/ER/40269-15 
DOE/ER/60314—5 
DOE/ER/40286-7 
ORNL-6161 
PNL-6559 
PNL-—5803 
PNL-5768 
ANL/RA/CP-—79955 
ANL/RA/CP-79897 
ANL/DIS/CP-81028 
ANL/RA/CP-80649 
ANL/RA/CP-80736 
ANL/ES/CP-—80925 
ANL/RA/CP-80815 
ANL/MCS/CP-82091 
PPPL-2963 
ANL/CMB/PP-81485 
ANL/CMB/CP-82144 
ANL/RA/CP-80010 
ANL/PHY/CP-—82153 
ANL/MCS/CP-82183 
ANL/RA/PP-69287 
ANL/CHM/CP--81 228 
ANL/OTD-APS/CP-82137 
ANL/MSD/CP-82073 
ANL/CMT/CP-80028 
ANL/MSD/CP-82067 
WHC-SA-0608-A 
ORNL/TM—12511 
SAND-94-0470C 
SAND-94-0328C 
SAND-—94-0497C 
SAND-93-1951C 
SAND-—93-2637C 
SAND-—94-0357C 
SAND-94-0524C 
HW-22892 
HW-22557 
SAND-93-7069 
HW-52389-Del. 
HW-—18231-Del. 
ARH-1090-RD 
ARH-N-170 
BNWL-SA-6431 
DUN-660 
DUN-3530 
DUN-5295-RD 
DUN-5296-RD 
SAND-92-2416 
UCRL-ID—115850 
SAND—94-0488C 
SAND-94-0009C 
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DE94007857 


Order No. 


DE94007857 
DE94007860 
DE94007861 
DE94007862 
DE94007865 
DE94007866 
DE94007867 
DE94007871 

DE94007874 
DE94007875 
DE94007876 
DE94007877 
DE94007878 
DE94007883 
DE94007891 

DE94007892 
DE94007899 
DE94007904 
DE94007905 
DE94007907 
DE94007911 

DE94007922 
DE94007926 
DE94007927 
DE94007928 
DE94007934 
DE94007937 
DE94007938 
DE94007945 
DE94007956 
DE94007957 
DE94007959 
DE94007961 

DE94007978 
DE94007981 

DE94007984 
DE94007987 
DE94007988 
DE94007989 
DE94007990 
DE94008051 

DE94008053 
DE94008071 

DE94008072 
DE94008079 
DE94008080 
DE94008082 
DE94008083 
DE94008094 
DE94008095 
DE94008099 
DE94008100 
DE94008119 
DE94008152 
DE94008153 
DE94008154 
DE94008155 
DE94008157 
DE94008158 
DE94008159 
DE94008161 
DE94008181 

DE94008182 
DE94008184 
DE94008185 
DE940081 86 
DE94008196 
DE94008197 
DE94008199 
DE94008200 
DE94008201 
DE94008209 


950 


Report No. 


SAND-—94-0500C 
SAND-94-0393C 
SAND—93-2559C 
SAND-93-2569C 
SAND—94-0233C 
SAND-—93-2586C 
SAND—94-0229C 
DUN-5$29-A 
DUN-7433 

DUN-7929 

GEH-12662 
GEH-14805 
HAN-82224 

HW—11890 

HW-76078 

HW-76404 
HW-81741-RD 
RHO-CD-278 
RL-GEN-1571-Del. 
CONF-9104429-Summ. 
CONF-940406—4 
SLAC—428-Vol.1 
UCRL-JC—1 15966 
UCRL-JC—1 15928 
UCRL-JC—1 15489 
SAND-$3-1752C 
SAND-94-0405C 
UCRL-JC—1 15357 
CONF-9104429-Absts. 
DOE/PC/90304-T6 
DOE/PC/88818-T3 
DOE/PC/88818-T5 
SSCL-SR-1225 
BNL-60036 
SAND-93-2330/1 
WHC-SA-1705 
DOE/RL-93-24-1 
DOE/RL-93-24-3 
DOE/RL-93-24-5 
DOE/RL-—93-24-6 
PNL-SA-23649 
PNL-SA-23581 
DOE/ER/40427-31-N93 
DOE/RL-93-24-2 
UCRL-JC—1 16371 
UCRL-ID—106454-94-1 
BNL-49976 
BNL-60046 
UCRL-JC—115749 
LA-SUB-93-300 
UCRL-JC—1 15644 
ANL/EA/CP-82214 
ANL/EP/PP-77569 
SR/H-681 

SR/H-682 

SR/H-683 

SR/H-684 
RL-GEN-—22-Suppl.14-Rev.1 
HW-82143-RD 
HW-82143-RD-Rev.1 
HW-76050 
DOE/ER/13572-T1 
DOE/ER/75708-T2 
CONF-920340—Absts. 
DOE/ER/40702-5 
DOE/ER/40702-6 
DOE/EH-231-021/1193 
DOE/EH-231-019/1093 
DOE/EH-231-01 7/0693 
DOE/EH-231-013/0693 
DOE/EH-231-016/0593 
DOE/EH-231-025/0793 
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Order No. 


DE94008217 
DE94008225 
DE94008227 
DE94008228 
DE94008234 
DE94008236 
DE94008244 
DE94008254 
DE94008259 
DE94008266 
DE94008272 
DE94008273 
DE94008276 
DE94008284 
DE94008285 
DE94008286 
DE94008289 
DE94008291 

DE94008292 
DE94008293 
DE94008294 
DE94008298 
DE94008299 
DE94008300 
DE94008302 
DE94008307 
DE94008313 
DE94008316 
DE94008323 
DE94008338 
DE94008339 
DE94008340 
DE94008343 
DE94008345 
DE94008348 
DE94008350 
DE94008360 
DE94008361 

DE94008366 
DE94008367 
DE94008368 
DE94008369 
DE94008370 
DE94008381 

DE94008389 
DE94008391 

DE94008393 
DE94008394 
DE94008395 
DE94008396 
DE94008397 
DE94008398 
DE94008399 
DES94008400 
DE94008401 

DE94008402 
DE94008403 
DE94008404 
DE94008405 
DE94008406 
DE94008407 
DE94008408 
DE94008409 
DE94008410 
DE94008411 

DE94008415 
DE94008416 
DE94008417 
DE94008418 
DE94008419 
DE94008420 
DE94008422 


Report No. 


UCRL-JC—1 15842 
WSRC-TR-93-644 
WSRC-TR-94-069 
WSRC-TR-93-679 
ANL/DIS/TM—4 
HW-7-819 
ORNUM-3287 
DOE/EIA-01 18(92) 
DOE/CE/15508-T1 
DOE/BC/14877-1 
PNL-9401 
SAND-94-8405 
SRT-CMA-930069 
UCRL-JC-115712 
UCRL-JC—1 16863 
UCRL-JC-1 14321 
UCRL-JC-1 15863 
UCRL-JC-114770 
UCRL-JC—116364 
UCRL-JC—1 16372 
UCRL-JC—1 16395 
UCRL-JC-115711 
UCRL-JC—1 15204 
UCRL-JC—115537-Rev.1 
DOE/ER/40256-8 
SAND—-93-7046 
SAND-94-0065 
DOE/PC/89657-T2 
DOE/PC/91293-9 
DOE/PC/92521-T99 
DOE/ER/40662-T2 
DOE/ER/40446-T1 
DOE/ER/51116-T4 
DOE/ER/40545-T6 
ANL/MSD/CP-80658 
DOE/ER/40785-1 
DOE/ER/20039-T1 
DOE/PC/93227-T1 
DOE/PC/93217-T1 
DOE/PC/93215-T1 
DOE/PC/93223-T1 
DOE/PC/92532-T6 
DOE/PC/92159-T4 
DOE/PC/90284—-12 
SR/H-686 

SR/H-688 

SR/H-690 
DOE/PC/92521-T100 
DOE/PC/92521-T101 
DOE/PC/92521-T102 
DOE/PC/92521-T103 
DOE/PC/92521-T104 
DOE/PC/92521-T105 
DOE/PC/92521-T106 
DOE/PC/92521-T107 
DOE/PC/92521-T108 
DOE/PC/92521-T109 
DOE/PC/92521-T110 
DOE/PC/92521-T111 
DOE/PC/92521-T112 
DOE/PC/92521-T113 
DOE/PC/92521-T114 
DOE/PC/92521-T115 
DOE/PC/92521-T116 
DOE/PC/92521-T117 
DOE/PC/92521-T121 
DOE/PC/92521-T122 
DOE/PC/92521-1123 
DOE/PC/92521-T124 
DOE/PC/92521-T125 
DOE/SF/18862-T2-App.A 
HW-38684 


Order No. 


DE94008423 
DE94008427 
DE94008430 
DE94008431 

DE94008433 
DE94008434 
DE94008436 
DE94008439 
DE94008443 
DE94008444 
DE94008446 
DE94008447 
DE94008452 
DE94008454 
DE94008455 
DE94008456 
DE94008457 
DE94008459 
DE94008461 

DE94008462 
DE94008465 
DE94008466 
DE94008467 
DE94008468 
DE94008470 
DE94008471 

DE94008472 
DE94008478 
DE94008479 
DE94008480 
DE94008484 
DE94008491 

DE94008495 
DE94008496 
DE94008498 
DE94008508 
DE94008520 
DE94008527 
DE94008531 

DE94008532 
DE94008533 
DE94008534 
DE94008535 
DE94008537 
DE94008540 
DE94008541 

DE94008547 
DE94008548 
DE94008549 
DE94008550 
DE94008553 
DE94008554 
DE94008556 
DF94008557 
DE94008559 
DE94008560 
DE94008561 

DE94008562 
DE94008564 
DE94008565 
DE94008566 
DE94008567 
DE94008568 
DE94008569 
DE94008570 
DE94008579 
DE94008582 
DE94008583 
DE94008584 
DE94008585 
DE94008586 
DE94008593 


Report No. 


SAND-94-0236C 
SAND—94-0635C 
SAND-94-0141C 
SAND-94-0733C 
SAND-93-2112C 
SAND—94-0287C 
SLAC-—428-Vol.2 
DOE/ER/45245-T2 
DOE/ER/13993-T3 
DOE/SF/19645-T4 
DOE/ER/25048-T8 


EGG-WMO-10292-Rev.8 


FSEC-CR-664-93 
CONF-930511-516 
SAND-94-0483C 
SAND-93-2125C 
SAND-—93-2010C 
ANL/MSD/CP-82234 
ANL/DIS/CP-—82302 
ANL/EA/CP-82296 
ANL/PHY/CP-82231 
ANL/PHY/CP-82232 
ANL/CHM/PP-80920 
ANL/MCT/PP-75078 
ANL/MCT/PP-7 1000 
ANL/MCT/PP-74905 
ANL/EAIS/PP-77836 
ANL/ES/CP-82316 
ANL/ES/CP-82315 
ANL/IPNS/CP-82301 
ANL/MSD/CP-82244 
ANL-IFR-221 
DOE/ER/61584—T1 
DOE/ER/61410—-T1 
DOE/ER/61592-T1 
DOE/CE/15974—-T7 
EGG-CIET—11061 
SSCL-MAN-—0030 
BNL-60035 
BNL—49656 
BNL-60029 
BNL-49657 
DOE/ER/45230-T2 
DOE/ER/52154—-T6 
SAND-—93-3808 
DOE/R6/99202-T7 
DOE/ER/13538-6 
DOE/ER/60451-5 
DOE/ER/60565-—7 
DOE/ER/60688-6 
K/ETO—-144-Pt.1 
GA-A-21584 
DOE/BP/604 15—1 
DOE/BP/94402—10 
DOE/EIA—M062 
DOE/CE/15566-T1 
ORNL/TM—12687 
ORNL/TM-—12628 
DOE/BP/1 4383-5 
DOE/BP/10544-3 
DOE/BP/60479-1 
DOE/BP/94402-9 
DOE/BP/21182-3 
DOE/BP-2326 
DOE/BP-—1965 
DOE/ER/61577-T1 
DOE/SR/18273—1 
DOE/ER/14344—1 
DOE/ER/61431—1 
DOE/ER/20048-2 
DOE/ER/54212-1 
DOE/ER/60356—4 





Order No. 


DE94008596 
DE94008597 


DE94008598 
DE94008599 
DE94008600 
DE94008601 
DE94008603 


DE94008604 
DE94008607 
DE94008609 
DE94008611 

DE94008616 
DE94008618 
DE94008623 
DE94008624 
DE94008626 
DE94008627 
DE94008628 
DE94008629 
DE94008630 
DE94008631 

DE94008634 
DE94008640 
DE94008641 

DE94008642 
DE94008644 
DE94008645 
DE94008647 
DE94008650 
DE94008651 

DE94008653 
DE94008654 
DE94008655 
DE94008656 
DE94008657 
DE94008658 
DE94008659 
DE94008661 

DE94008662 
DE94008664 
DE94008665 
DE94008666 
DE94008668 
DE94008669 
DE94008670 
DE94008671 

DE94008676 
DE94008677 
DE94008683 
DE94008684 
DE94008685 
DE94008687 
DE94008688 
DE94008696 
DE94008697 
DE94008698 
DE94008699 
DE94008701 
DE94008702 
DE94008703 
DE94008704 
DE94008706 
DE94008709 
DE94008710 
DE94008711 
DE94008713 


Report No. 


DOE/AL/62350-21 PF 
DOE/AL/62350-21 PF- 
Attach.2 
DOE/AL/62350—21 PF- 
Attach.3 
DOE/AL/62350—21 PF- 
Attach.3-App.A 
DOE/AL/62350—21 PF- 
Attach.3-App.B 
DOE/AL/62350-21 PF- 
Attach.3-App.C 
DOE/AL/62350-21 PF- 
Attach.4 
CONF-940225-—79 
CONF-940225-77 
CONF-940225-74 
WHC-SD-ER-DTR-001 
SAND-—94-0277C 
SAND-—94-0797C 
DOE/RL—93-24-4 
DOE/RL—93-24-8 
DOE/EIA-0554(94) 
DOE/EIA—0204(94/01) 
KCP-613-5390 
DOE/MC/27226-3692 
DOE/MC/23167-3684 
DOE/MC/27229-3676 
DOE/MC/23 167-3686 
WSRC-MS-93-533 
WSRC-TR-93-613 
EGG-EP—10949 
DOE/NV/10630-58 
DOE/RL—93-21-Vol.1 
DOE/NV/1 1432-32 
PNL-8282 
DOE/ED-0002 
DOE/NE-0001P 
DOE/RW-0434 
PNL-9003 
WHC-EP-—0673 
DOE/RL-93-22 
WHC-EP-0726 
WHC-SA-1917 
DOE/NP/00092-T1 
DOE/ER/60395-T6 
KCP-613-5320 
DOE/EM-0130T 
PNL-8979-3 
PNL-9061 
PNL-9065-Vol.2 
UCRL-ID—115323 
UCRL-ID—116155 
DOE/EIA-0226(94/03) 
UCRL-JC—1 15916 
DOE/PC/90297-T6 
UCRL-JC—1 15918 
UCRL-JC—1 14168 
UCRL-JC—1 15737 
UCRL-JC—1 15734 
ANL/ACL-93/1 
DOE/FE-0291 
DOE/FE-0291 (01/94) 
SR/EMEU-93-01 
UCRL-MA-111991 
ANL-92/48 
LA-12411-SR 
BNL-60141 
KCP-613-5330 
DOE/PC/92196-T2 
DOE/PC/90309-13 
DOE/PC/79812-T17 
DOE/ER/14321-T2 


Order No. 


DE94008714 
DE94008715 
DE94008716 
DE94008717 
DE94008718 
DE94008719 
DE94008720 
DE94008721 

DE94008722 
DE94008723 
DE94008724 
DE94008727 
DE94008728 
DE94008729 
DE94008731 

DE94008735 
DE94008736 
DE94008737 
DE94008738 
DE94008739 
DE94008740 
DE94008741 

DE94008742 
DE94008743 
DE94008746 
DE94008747 
DE94008758 
DE94008759 
DE94008760 
DE94008761 

DE94008763 
DE94008764 
DE94008765 
DE94008766 
DE94008767 
DE94008768 
DE94008775 
DE94008776 
DE94008777 
DE94008778 
DE94008779 
DE94008782 
DE94008784 
DE94008785 
DE94008786 
DE94008787 
DE94008789 
DE94008794 
DE94008795 
DE94008797 
DE94008798 
DE94008799 
DE94008800 
DE94008801 

DE94008802 
DE94008803 
DE94008804 
DE94008805 
DE94008806 
DE94008807 
DE94008808 
DE94008809 
DE94008810 
DE94008811 

DE94008812 
DE94008813 
DE94008814 
DE94008815 
DE94008816 
DE94008817 
DE94008818 
DE94008819 


Report No. 


DOE/PC/91155—T5 
DOE/PC/90548-T1 1 
DOE/PC/91338-T6 
DOE/PC/91310-T8 
DOE/PC/91059-T6 
DOE/PC/92109-T3 
DOE/PC/79796-T35 
DOE/PC/92176-T5 
DOE/PC/90365-T 13 
DOE/PC/90056—-T13 
DOE/PC/91162-T8 
DOE/ER/13989—-4 
DOE/PC/92547—-4 
DOE/PC/90046-78 
PNWD-—2226-HEDR 
PNL-—8990 
ORNL/Sub-87-SA946/03 
DOE/EIA—-M060 
DOE/EIA-M059 
DOE/EIA-M063 
BNL-—60157 
ANL/ACL-—93/3 
SAND—94-0519C 
SAND—93-3980C 
DOE-TSL—1-94 
DOE-TSL-4-94 
ES/ER/TM—74 
WT-1309 
HW-76887-Add 
WT-—1302 
HW-49825 
HW-50213 
DOE/ER/13961-T1 
WT-602 
HW-72738 
HW-—38267 
BNL-—49009 
BNL-60107 
KCP-613-5334 
DOE/EIA-0538(93/94-24) 
LA-—12727-MS 
LA-12757-M 
UCRL-CR-115353 
UCRL-CR-115389 
UCRL-JC—1 15359 
UCRL-JC—1 14699 
LA-—12683 
UCRL-CR-116354 
UCRL-JC—1 15350 
WINCO-1194 
WINCO-1187 
WINCO—1178 
WINCO-—1177 
WINCO-1176 
WINCO-1173 
WINCO-1171 
WINCO-1170 
WINCO—1169 
WINCO-1167 
WINCO-1150 
WINCO—1165 
WINCO—1164 
WINCO-1163 
WINCO-1153 
WINCO—1147 
WINCO-1142 
WINCO—-1141 
WINCO—1140 
SAND-—93-2266 
SAND—93-0053 
SAND-—93-0054 
SAND-—93-1899 


Order No 


DE94008821 
DE94008822 
DE94008823 
DE94008824 
DE94008825 
DE94008826 
DE94008827 
DE94008828 
DE94008830 
DE94008831 
DE94008832 
DE94008833 
DE94008834 
DE94008835 


DE94008 


OoU0DT0DC 


DE94008872 
DE94008873 
DE94008874 
DE94008875 
DE94008876 
DE94008877 
DE94008879 
DE94008880 
DE94008881 

DE94008885 
DE94008886 
DE94008887 
DE94008888 
DES4008889 
DE94008890 
DE94008891 

DE94008892 
DE94008893 
DE94008899 
DE94008900 
DE94008903 
DE94008905 
DE94008906 
DE94008907 
DE940089C8 
DE94008909 


Report No. 


DOE/METC/C—94/71 21 
DOE/ID/13042—26 
DOE/ID/13042-27 
DOE/ID/13042-—28 
DOE/ID/13042-—29 
DOE/ID/13042-30 
SAND-—93-2453 
SAND-—93-4023 
SAND-94-0020 
SAND-94-0128 


¥4/03000—-T18 
H/03000—T19 
//03000—-T20 
03000-T21 
SH/03000—T22 
-/CH/03000-T23 
CH/03000—-T24 
SH/03000—T25 
>H/03000—-T26 
YE/EM—0121P 
E/EM—0122P 
) EM—0123P 
EN—0124P 
EM—0125P 
EM—0126P 


BNL—49732 
BNL-—60151 
BNL-NUREG-—60150 
BNL-NUREG-60149 
BNL-—60145 
DOE/MC/26288-3688 
ANL/RPG—94/1 
DOE/MC/25140—3707 
DOE/MC/24257-3705 
DOE/MC/28162-—3682 
CONF-940258—Summ. 


UCRL-CR-—115799-Summ. 


DOE/MC/10637-3703 
SAND-—94-8225 
SAND—94-8578C 
SAND-93-8663C 
GA-A-21587 
DOE/ER/13347-5 
DOE/ER/20053—2 
DOE/ER/13702-6 
DOE/EH-0343 
ANL/MHD—93/02 
DOE/FE-—0298 
DOE/S—0105(02/94) 
SAND—94-8226 
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DE94008910 


Order No. 


DE94008910 
DE94008911 
DE94008912 
DE94008913 
DE94008914 
DE94008916 
DE94008917 
DE94008918 
DE94008919 
DE94008920 
DE94008921 

DE94008922 
DE94008924 
DE94008925 
DE94008926 
DE94008927 
DE94008928 
DE94008929 
DE94008930 
DE94008931 

DE94008932 

DE94008934 
DE94008936 
DE94008939 
DE94008943 

DE94008944 

DE94008946 
DE94008947 
DE94008948 
DE94008949 
DE94008950 
DE94008951 

DE94008955 

DE94008956 
DE94008957 

DE94008958 
DE94008959 
DE94008960 
DE94008961 

DE94008962 
DE94008963 
DE94008967 
DE94008968 
DE94008969 
DE94008970 
DE94008971 

DE94008973 
DE94008974 
DE94008975 
DE94008976 
DE94008977 
DE94008978 
DE94008979 
DE94008980 
DE94008981 

DE94008982 
DE94008983 
DE94008984 
DE94008985 
DE94008986 
DE94008987 
DE94008988 
DE94008989 
DE94008990 
DE94008991 

DE94008992 
DE94008993 
DE94008994 
DE94008995 
DE94008996 
DE94008997 
DE94009001 


Report No. 


WINCO—1145 
WINCO-1146 
DOE/ID—10378-Rev.2 
WINCO—1154 
WINCO-1155 
WINCO—1172 
WINCO-1179 
WINCO-1180 
WINCO-1181 
WINCO-1182 
WINCO-1183 
WINCO-1184 
WINCO-1189 
WINCO-1191 
WINCO-1192 
SLAC-PUB-6393 
SLAC-PUB-6324 
SLAC-PUB-6426 
SLAC-PUB-6434 
SLAC-PUB-6437 
BNL-52401 
Y/DZ-540 
SAND-94-0714C 
SAND-—94-0055C 
SAND—94-0389C 
SAND—94-0630C 
DOE/EIA-0520(94/03) 
SAND-—93-2585C 
SAND-—$3-2552C 
SAND-—94-0131C 
SAND-—94-0857C 
SAND-—94-0886C 
SAND-—94-0093C 
SAND-—94-0207C 
ES/CSET-20 
ANL/OTWCR-4 
DOE/EIA-0380(94/03) 
DOE/EIA-0130(94/03) 
CONF-940328— 
CONF-9309257—Vol.2 
CONF-9309257-Vol.1 
UCRL-JC—1 16013 
UCRL-CR-115875 
UCRL-CR-115876 
UCRL-LR-116004 
DOE/PC/92150-T6 


DOE/MC/23174—94/C0319 
DOE/MC/23174—-94/C0320 
DOE/MC/23174-94/C0321 
DOE/MC/23174-94/C0322 
DOE/MC/23174—94/C0323 
DOE/MC/23174—94/C0324 
DOE/MC/23174—94/C0325 
DOE/MC/23174-94/C0326 


DOE/EM-0143P 


DOE/MC/28239-94/C0327 


DOE/METC/C—94/7122 
DOE/METC/C—94/7123 
DOE/METC/C—94/7124 
FNAL-TM—1876 
FNAL/C—94/045-E 
FNAL/C—94/041-E 
FNAL/C—94/054 


DOE/MC/26025-94/C0317 
DOE/MC/23120-94/C0318 


FNAL/C—94/064 
BNL-60095 
FNAL-TM—1877 
BNL-—60066 
BNL-49776 
LA-12736-MS 
BNL-60088 


Order No. 


DE94009002 
DE94009003 
DE94009004 
DE94009005 
DE94009010 
DE94009012 
DE94009014 
DE94009016 
DE94009017 
DE94009018 
DE94009019 
DE94009020 
DE94009021 

DE94009022 
DE94009026 
DE94009027 
DE94009028 
DE94009029 
DE94009030 
DE94009031 

DE94009032 
DE94009033 
DE94009034 
DE94009035 
DE94009036 
DE94009037 
DES4009038 
DE94009039 
DE94009040 
DE94009043 
DE94009044 
DE94009045 
DE94009047 
DE94009048 
DE94009050 
DE94009051 

DE94009052 
DE94009053 
DE94009055 
DE94009056 
DE94009057 
DE94009058 
DE94009059 
DE94009061 

DE94009063 
DE94009064 
DE94009065 
DE94009066 
DE94009067 
DE94009069 
DE94009070 
DE94009071 

DE94009072 
DE94009074 
DE94009075 
DE94009076 
DE94009077 
DE94009078 
DE94009079 
DE94009080 
DE94009081 

DE94009082 
DE94009083 
DE94009084 
DE94009085 
DE94009086 
DE94009087 
DE94009088 
DE94009089 
DE94009090 
DE94009091 
DE94009092 


Report No. 


BNL-—60092 
BNL-60071 
DOE/ER-0613P 
PNL-8481 
SAND-92-2732 
SAND-93-7015 
SLAC-PUB-6320 
SLAC-PUB-6341 
SLAC-PUB-6365 
SLAC-PUB-6397 
SLAC-PUB-6401 
SLAC-PUB-6402 
K/ETO—140 
DOE/ER/14068-T1 
SLAC-PUB-6438 
SLAC-PUB-6439 
SLAC-PUB-6440 
SLAC-PUB-6442 
SLAC-PUB-6443 
SLAC-PUB-6444 
SLAC-PUB-6463 
UCRL-ID—113503 
UCRL-ID—115199 
UCRL-ID—115605 
UCRL-ID—115626 
UCRL-ID—116012 
UCRL-ID—116360 
UCRL-ID—116379 
UCRL-ID—116497 
BNL-60153 
BNL-60112 
BNL-60104 
BNL-49518 
WSRC-TR-92-332 
WSRC-TR-92-594 
WSRC-TR-93-056 
WSRC-TR-93-089-Rev.1 
DOE/PC/91347—-T6 
WSRC-MS-93-362 
DOE/MT/9201 1-7 
SAND-93-3959C 
SAND-93-2492C 
SAND-93-2212C 
SAND-93-4089C 
SAND-93-2234C 
LA-SUB-94-3 
LA-SUB-94-6 
LA-SUB-94-11 
LA-SUB-—94-22 
LA-SUB-94-56 
LA-SUB-94-58 
LA-SUB-94-61 
PNWD-—1980-14-HEDR 
BNL-60177 
BNL-NUREG-—60202 
BNL-60174 
BNL-NUREG-60185 
BNL-60182 
BNL-NUREG-—49024 
BNL-49759 
DOE/CE/23810-33 
BNL-—49806 
BNL-49822 
BNL-49807 
BNL-60019 
SLAC-TN-93-7 
DOE/MC/30126-3704 
DOE/MC/29267-3702 
UCRL-JC—1 16383 
UCRL-JC—1 16400 
UCRL-JC—1 16386 
UCRL-JC—1 15772 


Order No. 


DE94009093 
DE94009094 
DE94009095 
DE94009096 
DE94009097 
DE94009098 
DE94009099 
DE94009100 
DE94009101 
DE94009102 
DE94009104 
DE94009105 
DE94009109 
DE940091 12 
DE940091 14 
DE940091 16 
DE94009117 
DE94009118 
DE94009119 
DE94009120 
DE94009121 
DE940091 24 
DE94009125 
DE94009126 
DE94009127 
DE94009128 
DE94009129 
DE94009130 
DE94009131 
DE94009133 
DE94009134 
DE94009136 
DE94009137 
DE94009145 
DE94009146 
DE94009147 
DE94009148 
DE94009149 
DE94009153 
DE94009155 
DE94009157 
DE94009159 
DE94009160 
DE94009162 
DE94009163 
DE940091 64 
DE94009165 
DE94009167 
DE94009168 
DE94009170 
DE94009171 
DE94009173 
DE94009174 
DE94009178 
DE94009180 
DE94009181 
DE94009183 
DE940091 84 
DE940091 86 
DE94009188 
DE94009189 
DE94009190 
DE94009194 
DE94009195 
DE94009196 
DE94009197 
DE94009198 
DE94009199 
DE94009200 
DE94009201 
DE94009202 
DE94009205 


Report No. 


UCRL-JC—1 15773 
UCRL-JC—1 15379 
UCRL-JC—1 13839 
UCRL-JC—1 12889 
SLAC-PUB-6432 
WSRC-RP-93-1541 
WSRC-TR-94-041 
WSRC-TR-93-262 
UCRL-JC—1 16292 
UCRL-JC—1 16332 
UCRL-JC—1 15967 
UCRL-JC—1 16349 
BNL-60144 
CONF-881244-12 
WSRC-MS—93-453 
NMP-94-01 
SAND-93-2458 
SAND-—94-0249 
SLAC-PUB-6323 
SLAC-PUB-6410 
SLAC-PUB-6428 
DOE/ER/45273-T1 
DOE/BC/14852-6 
DOE/BC/14883-6 
DOE/BC/14959-6 
DOE/BC/14952-5 
DOE/PC/91030-T7 
DOE/PC/89774-T10 
DOE/PC/92152-T6 
DOE/PC/92536-T5 
DOE/PC/91295-T9 
DOE/EH-0366 
DOE/ER-0612P 
DOE/BC/14881-6 
DOE/BC/14960-3 
DOE/BC/14882-6 
DOE/MT/92008-5 
DOE/BC/14839-2 
DPST—70-460 
SR/H-693 
ORNL/TM-12331 
ORNL/TM—12645 
CONF-940553-32 
CONF-940553-25 
CONF-9404117—-1 
CONF-930999-9 
CONF-9309176-5 
CONF-9308156-3 
CONF-940563-—2 
CONF-940175—1 
CONF-940269-1 
CONF-9405 115-1 
CONF-940225-82 
CONF-931009-22 
DOE/OR-2003 
DOE/EE-0014 
DOE/ER/40200-326 
DOE/ER/40200-324 
DOE/SF/19460-02 
DOE/EM-0141P 
DOE/EH-0365 
DOE/EM-0119 
DOE/ER/13699-1 
DOE/ER/13699-2 
DOE/ER/13699-3 
DOE/ER/13699-4 
DOE/ER/13699-5 
DOE/ER/13699-6 
DOE/PC/91053-T6 
DOE/PC/91053-T7 
ORNL/TM—12661 
UW-CPTC—94-1 
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Order No. 


DE94009206 
DE94009207 
DE94009208 
DE94009209 
DE94009210 
DE94009211 

DE94009214 
DE94009216 
DE94009217 
DE94009219 
DE94009220 
DE94009221 

DE94009222 
DE94009223 
DE94009224 
DE94009225 
DE94009226 
DE94009227 
DE94009229 
DE94009233 
DE94009234 
DE94009235 
DE94009236 
DE94009237 
DE94009238 
DE94009240 
DE94009241 

DE94009242 
DE94009243 
DE94009244 
DE94009245 
DE94009246 
DE94009247 
DE94009248 
DE94009249 
DE94009250 
DE94009251 

DE94009252 
DE94009253 
DE94009255 
DE94009256 
DE94009257 
DE94009258 
DE94009259 
DE94009260 
DE94009261 

DE94009262 
DE94009263 
DE94009264 
DE94009265 
DE94009266 
DE94009267 
DE94009272 
DE94009273 
DE94009277 
DE94009278 
DE94009279 
DE94009280 
DE94009281 
DE94009286 
DE94009287 
DE94009289 
DE94009290 
DE94009291 
DE94009292 
DE94009293 
DE94009295 
DE94009296 
DE94009297 
DE94009298 
DE94009299 
DE94009300 


Report No. 


UW-CPTC—94-2 
UW-CPTC-—94-3 
UW-CPTC—93-7 
UW-CPTC—93-8 
DOE/BP/21708—2 
DOE/ER/61564-T1 
DOE/ER/14079-31 
DOE/BC/14862-3 
DOE/BC/14951-4 
DOE/BC/14853—7 
DOE/BC/14950-5 
DOE/MT/92009-6 
DOE/BC/14880—6 
DOE/BC/14864—5 
DOE/MT/9201 2-6 
LA—12735-T 
UCRL-CR-115621 
SAND—91-8010/2 
DOE/CE/41026-1 
DOE/OR-01-1255 
POEF-SH-12 
DOE/BC/14897—1 
DOE/BC/14892—1 
DOE/BC/14953—1 
DOE/BC/14963—1 
DOE/BC/14894—1 
ANL/DIS—1 
DOE/BP/01873-1 
DOE/EIS—0171 
DOE/BP-2344 
DOE/EIS—0197 
DOE/BP-2295-Vol.2-Bk.1 
DOE/BP-—2295-Vol.2-Bk.2 
SAND-92-2333 
SAND—93-0793 
SAND-—93-1772 
SAND-93-2030 
SAND—93-2498 
SAND—93-2622 
SAND-—94-0301 
SAND-94-0257 
SAND—94-031 1 
SAND—94-8218 
SAND—94-8224 
UCRL-ID—115738 
UCRL-ID—116298 
UCRL-ID—116335 
UCRL-ID—116819 
WSRC-TR-93-617-Pt.1 
WSRC-TR-93-617-Pt.2 
CONF-9310102—Vol.1 
CONF-9310102—Vol.2 
UCRL-LR-114875 
UCRL-LR-115173 
SAND-94-0765C 
SAND—94-0730C 
SAND-93-3989C 
SAND-—94-0865C 
SAND-—94-0813C 
SAND-94-0670C 
SAND-93-4002C 
UCRL-JC—1 15360 
ORISE-93/L-9 
UCRL-JC—114178 
UCRL-JC—1 15361 
LA-UR-94-1148 
LA-UR-—94-739 
LA-UR-94-741 
ORNUM-3201 
LA-UR-94-759 
LA-UR-94-933 
LA-UR-94-771 


Order No. 


DE94009301 
DE94009302 
DE94009304 
DE94009305 
DE94009308 
DE94009309 
DE94009312 
DE94009313 
DE94009315 
DE94009317 
DE94009318 
DE94009319 
DE94009320 
DE94009321 
DE94009323 
DE94009324 
DE94009325 
DE94009328 
DE940093239 
DE94009334 
DE94009335 
DE94009336 
DE94009339 
DE94009341 
DE94009342 
DE94009343 
DE94009344 
DE94009348 
DE94009350 
DE94009351 
DE94009352 
DE94009353 
DE94009354 
DE94009355 
DE94009356 
DE94009357 
DE94009358 
DE94009360 
DE94009362 
DE94009363 
DE94009370 
DE94009372 
DE94009373 
DE94009374 
DE94009376 
DE94009378 
DE94009379 
DE94009381 
DE94009382 
DE94009383 
DE94009387 
DE94009391 
DE94009392 
DE94009393 
DES4009399 
DE94009400 
DE94009401 
DE94009404 
DE94009406 
DE94009408 
DE94009411 
DE94009412 
DE94009413 
DE94009418 
DE94009419 
DE94009420 
DE94009421 
DE94009422 
DE94009423 
DE94009424 
DE94009425 
DE94009426 


Report No. 


LA-UR-94-773 
LA-UR-94-789 
LA-UR-94-743 
LA-UR-94-722 
-UR-94-827 
-UR-94-830 
-UR-94-876 
-UR-94-881 
-UR-94-818 
ow 94-1154 
R/13544—-T6 
94-1144 
—94-1126 
-1120 
-1115 
-1114 
-1100 


m 


- CE EEE ESSOSSSSSSSSSSSSSSSSSSRESSSSS 
PPPPPP PPP PPT TrT? 
SB 


SS S5SSSSSSSSSSSSSSSESSSSSEGMS 


LA-UR-94-891 
LA-12743-T 
UCRL-LR-115961 
UCRL-LR—115467 
UCRL-MA-—107254-Rev.1 
UCRL-JC—1 15988 
UCRL-JC—1 14347 
UCRL-JC—1 12788-Rev.1 
UCRL-JC—1 16503 
UCRL-JC—1 16506 
UCRL-JC—1 16486 
WHC-EP-0774 
UCRL-CR-114778 
UCRL-JC—1 15794 
DOE/MC/25185-3706 
DOE/MC/1 1089-3694 
DOE/MC/1 1089-3691 
DOE/ER/13744-T2 
DOE/MC/11089-3690 
ORNL/TM—-12683 
DOE/ER/40361-T2 
DOE/ER/40728-T1 
DOE/ER/13430-T3 
DOE/ER/61232-T1 
DOE/ER/45208-9 
WPAD-OPA-TI-1 
PPPL-CFP-3035 
PPPL-CFP-3042 
UCRL-JC—1 15838 
SOL-93-8 
DOE/ET/53088-641 
DOE/ET/53088-647 
DOE/ET/53088-648 


Order No. 


DE94009427 
DE94009428 
DE94009429 
DE94009430 
DE94009432 
DE94009434 
DE94009440 
DE94009441 

DE94009442 
DE94009444 
DE94009446 
DE94009447 
DE94009448 
DE94009449 
DE94009450 
DE94009451 

DE94009452 
DE94009453 
DE94009454 
DE94009455 
DE94009456 
DE94009457 
DE94009458 
DE94009459 
DE94009461 

DE94009462 
DE94009463 
DE94009464 
DE94009465 
DE94009466 
DE94009467 
DE94009468 
DE94009469 
DE94009470 
DE94009472 
DE94009474 
DE94009475 
DE94009476 
DE94009480 
DE94009481 

DE94009482 
DE94009485 
DE94009486 
DE94009488 
DE94009491 

DES4009494 
DE94009495 
DE94009496 
DE94009497 
DE94009498 
DE94009499 
DE94009500 
DE94009501 

DE94009502 
DE94009503 
DE94009504 
DE94009505 
DE94009506 
DE94009511 

DE94009512 
DE94009513 
DE94009514 
DE94009515 
DE94009516 
DE94009517 
DE94009523 
DE94009525 
DE94009532 
DE94009534 
DE94009535 
DE94009536 
DE94009537 


Report No. 


DOE/ET/53088-649 
DOE/ET/53088-651 
DOE/ET/53088-652 
DOE/ET/53088-653 
DOE/EIA-0538(93/94-26) 
WHC-SA-2331 
WHC-EP-0528-1 
WHC-SA-2127 
WHC-EP-0734 
DOE/OR-01-1254-D1 
DOE/OR-2004 
CONF-940424-28 
CONF-940222-14 
CONF-9309119-6 
CONF-940272-1 
CONF-931 108-99 
CONF-931009-24 
CONF-940135-4 
DOE/RE6/99202-T8 
DOE/R6/99202-T9 
DOE/R6/99202-T10 
DOE-ER-0611P 
DOE/S—0108 
PNL-9024 
PNL-9368 
SAND-94-0095 
SLAC-PUB-6433 
UCRL-ID-114275 
UCRL-ID-114862 
UCRL-ID-115325 
UCRL-ID-115372 
UCRL-ID-115943 
UCRL-ID-116130 
UCRL-ID-116311 
SLAC~437 
DOE/ER/40712-T1 
DOE/ER/14191-T1 
DOE/CE/15600-T1 
RFP-4827 
DOE/EIA-0538(93/94-25) 
DOE/EIA-0109(94/03) 
DOE/EH-231-012E/0194 
DOE/EIA-M064 
ORNL/TM—-12630 
ORNU/ER-220 
ORNL/ER-223 
ES/ER/TM-78 
ORNU/ER-182 
ORNUCDIAC-67 
ORNUTM-12649 
ORNL/TM-12397 
ORNL/M-3294 
ORNUER-219 
DOE/OR-01-1237-D1 
ORNU/ER-210 
ORNL/ER-200 
DOE/OR-03-1195-D1 
ORNUV/ER-213 
UCRL-JC—1 15513 
UCRL-JC—1 15883 
UCRL-JC-1 14301 
UCRL-JC—1 15632 
UCRL-JC-1 14456-Rev.1 
UCRL-JC—1 16059 
SR/H-696 
ORNL/TM-12656 
ORNL/FTR-4888 
SRT-CMA-93-0058 
UCID-21342-Add.2 
WSRC-TR-92-306 
DOE/EIA-0582 
LA-12681-PR 
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DE94009538 


Order No. 


DE94009538 
DE94009539 
DE94009540 
DE94009541 

DE94009542 
DE94009543 
DE94009544 
DE94009545 
DE94009546 
DE94009548 
DE94009549 
DE94009550 
DE94009551 

DE94009552 
DE94009555 
DE94009556 
DE94009557 
DE94009558 
DE94009559 
DE94009562 
DE94009574 
DE94009575 

DE94009576 
DE94009579 
DE94009582 

DE94009583 

DE94009596 
DE94009603 

DE94009604 
DE94009605 

DE94009606 
DE94009608 
DE94009609 
DE94009611 

DE94009612 

DE94009615 

DE94009616 
DE94009617 
DE94009620 

DE94009621 

DE94009622 
DE94009623 

DE94009625 
DE94009626 
DE94009633 
DE94009634 
DE94009636 
DE94009637 
DE94009638 
DE94009639 
DE94009640 
DE94009641 

DE94009642 
DE94009643 
DE94009645 
DE94009646 
DE94009647 
DE94009649 
DE94009650 
DE94009652 
DE94009654 
DE94009655 
DE94009657 
DE94009658 
DE94009665 
DE94009667 
DE94009674 
DE94009675 
DE94009676 
DE94009677 
DE94009678 
DE94009679 


Report No. 


LA-—12758-T 
WSRC-TR-93-100-11 
WSRC-MS-93-373 
WSRC-TR-94-0093 
WSRC-MS-92-492 
WSRC-TR-94-0182 
WSRC-TR-94-100-1 
DOE/HR-0079 
DOE/MC/29101-—94/C0333 
DOE/MC/29107-94/C0331 
DOE/MC/23174—94/C0330 
DOE/MC/23174—94/C0329 
DOE/MC/26268-94/C0328 
DOE/EA-0905 
SAND-94-0680C 
DOE/IR/05106—-9 
DOE/NV/10845—29 
DOE/CE/16067-1 
DOE/CE/16067-2 
DPN—132 
ORNL/TM—12485 
ORNL/TM—-11606 
DOE/EIA-0579 
CONF-9306320—Exc. 
DOE/ER/14075-T1 
DOE/CE/23810—-18 
LA—11692-MS-Vol.6 
DOE/ER/53241-7-Pt.2 
DOE/ER/53241-7-Pt.3 
LA-UR-87-115 
LA-UR-87-126 
WHC-SA-2101 
WHC-SA-2065 
WHC-SA-1842 
WHC-SA-1873 
DOE/RL-91-28-Rev.1 
FNAL/C—94/063-E 
DOE/ER/61163—1 
DOE/ET/53044-T 1 
DOE/ET/53044-T2 
DOE/ET/53044-T3 
DOE/ET/53044-T4 
DOE/ET/53044—-T6 
SAND-94-0365 
UCRL-52000-94-1/2 
MLM-3778 
UCRL-ID—115637 
PNL-—9400 
LBL-35258 
LBL-35120 
LBL-34894 
LBL-34263 
LBL-34962 
LBL-35193 
DOE/EH-94009645 
DOE/EH-94009646 
DOE/EH-94009647 
DOE/ER/45286-6 
DOE/ER/45209-8 
DOE/NV/1 1417-3 
DOE/ER/51124—14 
DOE/ER/13500-5 
DOE/ER/14125—-T1 
DOE/ER/45455-2 
DOE/RL-93-88 
ANL/CHM/PP-77689 
ANL/CMT/CP-81270 
ANL/MCS/CP-81642 
ANL/EP/CP-—81426 
ANL/CMT/CP-81401 
ANL/CMT/CP-82116 
ANL/MSD/CP-81522 
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Order No. 


DE94009681 
DE94009682 
DE94009683 
DE94009686 
DE94009688 
DE94009695 
DE94009696 
DE94009697 
DE94009698 
DE94009699 
DE94009700 
DE94009701 

DE94009702 
DE94009703 
DE94009704 
DE94009705 
DE94009706 
DE94009708 
DE94009709 
DE94009710 
DE94009711 

DE94009712 
DE94009713 
DE94009714 
DE94009716 
DE94009717 
DE94009718 
DE94009719 
DE94009720 
DE94009726 
DE94009730 
DE94009731 

DE94009732 

DE94009733 
DE94009735 
DE94009741 

DE94009754 
DE94009755 
DE94009756 
DE94009757 
DE94009759 
DE94009761 

DE94009762 
DE94009764 
DE94009766 
DE94009767 
DE94009770 
DE94009771 

DE94009774 
DE94009775 
DE94009776 
DE94009780 
DE94009781 

DE94009782 
DE94009783 
DE94009784 
DE94009785 
DE94009786 
DE94009787 
DE94009790 
DE94009791 

DE94009792 
DE94009793 
DE94009795 
DES94009796 
DE94009802 
DE94009803 
DE94009804 
DE94009805 
DE94009807 
DE94009808 
DE94009810 


Report No. 


ANL/PHY/CP-82223 
ANL-HEP-TR-94-17 
ANL/CHM/CP-81 872 
ANL/MSD/CP-81521 
ANL/MSD/CP-81745 
ANL/CHM/CP-81 871 
ANL/ER/CP-81933 
DOE/PC/91058-T8 
DOE/PC/90042-T8 
DOE/PC/92205-T4 
DOE/PC/92527-T4 
DOE/PC/89663-T 12 
DOE/PC/89664-T7 
DOE/PC/92542-T5 
DOE/PC/90547-T13 
DOE/PC/92112-T3 
DOE/PC/92104—-T4 
DOE/PC/91300-T7 
DOE/PC/91300-T8 
DOE/PC/92160-T5 
DOE/PC/92531-T4 
DOE/PC/92529-T5 
DOE/PC/92526-T5 
DOE/PC/92120-T2 
DOE/PC/91287—12 
DOE/PC/91284—8 
DOE/PC/92550-5 
DOE/PC/92545-5 
DOE/PC/92528-5 
DOE/PC/89785—16 
ANL/APS/PP-65 102 
ANL/PHY/PP-—77989 
ANL/MCS/PP-71693 
ANL/ES/CP-81851 
ANL/CMT/PP-—80663 
CONF-9306156— 
WHC-EP-0719 
WHC-SA-2307 
WHC-SA-2105 
WHC-SA-2098 
PNL-9431 
WHC-EP-0727 
WHC-SA-2140 
WHC-SA—21 85 
WHC-SA-—2186 
WHC-SA-2019 
DOE/ER/53289-T2 
DOE/SF/15798-T13 
DOE/ID/12711-T2 
DOE/PC/92156-T3 
ANL/ER/CP-81906 
ANL/HEP/PR-92-62 
ANL/HEP/PR-90-93 
ANL/HEP/PR-92-40 
ANL/HEP/PR-92-34 
WHC-SA-2020 
WHC-SA-2034 
WHC-EP-0642 
WHC-SA-2190 
DOE/EIA-M058 
ORNL/Sub-86-SL103 
LA-12747-MS 
DOE/PC/92534—4 
DOE/FTR-94009795 
ORNL/M-3060 
ANL/DIS/CP-—80932 
ANL/ET/CP-82049 
ANL/CMT/PP-—79479 
ANL/ER/CP-81907 
ANL/ER/CP-81908 
ANL/ER/PP-74994 
ANL/ER/PP-76997 


Order No. 


DE94009811 
DE94009812 
DE94009813 
DE94009814 
DE94009815 
DE94009816 
DE94009817 
DE94009818 
DE94009821 
DE94009824 
DE94009825 
DE94009826 
DE94009827 
DE94009828 
DE94009829 
DE94009830 
DE94009831 

DE94009832 
DE94009833 
DE94009834 
DE94009835 
DE94009836 
DE94009837 
DE94009838 
DE94009839 
DE94009840 
DE94009841 

DE94009842 
DE94009843 
DE94009844 
DE94009845 
DE94009851 

DE94009853 
DE94009861 

DE94009862 
DE94009863 
DE94009864 
DE94009865 
DE94009866 
DE94009867 
DE94009868 
DE94009869 
DE94009876 
DE94009878 
DE94009882 
DES4009883 
DE94009884 
DE94009885 
DE94009886 
DE94009896 
DE94009897 
DE94009898 
DE94009902 
DE94009904 
DE94009906 
DE94009909 
DE94009910 
DE9400991 1 

DE94009917 
DE94009918 
DE94009921 

DE94009924 
DE94009925 
DE94009927 
DE94009928 
DE94009932 
DE94009934 
DE94009935 
DE94009937 
DE94009939 
DE94009940 
DE94009941 


Report No. 


ANL/EAIS/PP-76185 
ANL/ER/PP-—74010 
ANL/ER/PP-—74242 
ANL/ER/PP-74676 
ANL/ER/PP-74719 
ANL/CHM/PP-75303 
ANL/ET/CP-82361 
ANL/ET/CP—80828 
ANL/ER/PP-73234 
ANL/MCT/PP-72666 
PPPL-2959 
PPPL-—2982 
PPPL-2968 
PPPL-2947 
PPPL-2955 
PPPL-2981 
PPPL-2971 
DOE/ER-0313/15 
SLAC-PUB-6398 
SLAC-PUB-6235 
ANL/ESD/TM-58 
ORNL/TM—12658 
ORNL/TM—12495 
ORNL/TM-—12670 
ORNL/TM-12623 
ORNL/TM—12647 
ORNL-6783 
PNL-8809-Vol.1 
PNL-9423 
PNL-8858-Rev.1 
PNL-—9000-Pt.1 
DOE/PC/93209-T1 
DOE/PC/93226-T1 
USGS-OFR-93-651 
ORNL/TM-12722 
DOE/EIA—M070 
SAND-—94-8206 
SAND-94-8001 
SAND—-94-8211 
SAND-—94-8222 
SAND-94-8223 
GA-A-21532 
PNL-—9432 
PNL-9408 
PNL-SA-23721 
PNL-—8282-Ver.2.0 
PNL-8318-Ver.2.0 
PNL-—8383-Ver.2.0 
PNL-—8370-Ver.2.0 
DOE/BC/14653-TS 
DOE/ER/25117-T2 
DOE/ER/25116—-T2 
DOE/ER/61580—1 
UCRL-CR-—115935 
SAND-93-8675C 
UCRL-JC—1 15230 
DOE/ER/13923—1 
UCRL-JC—1 15105 
UCRL-CR-115691 
UCRL-LR-116873 
ANL-HEP-TR-93-97 
GA-A-21633 
DOE/ER/13923—2 
DOE/ER/13923—4 
DOE/ER/13923-5 
DOE/MC/26042-3709 
BNL-60252 
BNL-60214 
LA-SUB-—94-23 
LA-SUB-—93-307 
LA-SUB-—93-276 
LA-SUB-—93-53 





Order No. 


DE94009942 
DE94009944 
DE94009946 
DE94009947 
DE94009948 
DE94009952 
DE94009962 
DE94009965 
DE94009970 
DE94009971 

DE94009972 
DE94009973 
DE94009976 
DE94009978 
DE94009979 
DE94009981 

DE94009984 
DE94009985 
DE94009986 
DE94009987 
DE94009988 
DE94009990 
DE94009991 

DE94009998 
DE94009999 
DE94010004 
DE94010005 
DE94010006 
DE94010007 
DE94010008 
DE94010009 
DE94010011 

DE94010012 

DE94010013 

DE94010014 
DE94010015 
DE94010016 
DE94010018 
DE94010020 
DE94010021 

DE94010022 
DE94010023 
DE94010026 
DE94010027 
DE94010028 
DE94010029 
DE94010030 
DE94010034 
DE94010035 
DE94010036 
DE94010038 
DE94010039 
DE94010040 
DE94010041 

DE94010042 
DE94010045 
DE94010047 
DE94010048 
DE94010050 
DE94010053 
DE94010054 
DE94010058 
DE94010060 
DE94010062 
DE94010064 
DE94010065 
DE94010069 
DE94010082 
DE94010084 
DE94010092 
DE94010093 
DE94010094 


Report No. 


DOE/WIPP-94-019 
K/ETO—147 
DOE/OR/22089—4 
DOE/EH-0287T 
BNL-52417 
DPW-55-103 
DOE/EIA-M069 
ANL/ESD/TM-60 
SAND-—94-0048 
SAND-—91-2238 
SAND-—93-3841 
GA-A-21647 
UCRL-ID—116827 
UCRL-ID—116945 
UCRL-ID—116811 
SAND—92-1972 
DOE/MC/30010-3708 
WSRC-IM—93-17-1 
WSRC-RP-93-1111-Rev.1 
WSRC-MS-—94-004 
WSRC-TR-94-056 
WSRC-TR-93-623 
WSRC-TR-93-502 
ORNL/CDIAC-—61 
DOE/CE/23810-33A 
DOE/ER/53198-—235 
DOE/ER/53198-236 
ANL/PCSP-93/1 
WSRC-IM-93-17-5 
WSRC-IM—93-17-14 
WSRC-IM-93-017-16 
DOE/ER/40150—255 
DOE/ER/40150—256 
DOE/ER/40150—257 
DOE/ER/40150—258 
DOE/ER/40150—260 
DOE/ER/40150—261 
DOE/ER/40150-263 
DOE/ER/40150—265 
Y/SUB—94-EAQ10C/1/P1 
Y/SUB—94-EAQ10C/2/P1 
Y/SUB-—94-EAQ10C/3/P1 
KT-—542 
ORNL/TM—12186 
ORNL/ER-192 
ORNL/ER-203 
DOE/OR-01-1214-D2 
Y/DW-1262 
Y/TS-891 

Y-2463-9 

Y-805-Del. 
ORNL/TM-12373 
Y/SUB—94-99069C/Y-15/3 
Y/EN-—5087 
Y/DV-—1313 
Y/TS—1005 

Y-2463-4 
Y/SUB—93-99928C/Y20/5 
DOE/CE/23810-33B 
UCRL-JC—1 15692 
UCRL-JC—114805-Rev.1 
UCRL-JC—1 15899 
UCRL-LR-114046 
UCRL-CR-115919 
UCRL-CR-—116829 
UCRL-MA—1 15652 
UCRL-CR—115715 
SAND—93-2116C 
UCRL-CR-115619 
ORNL/TM-12432 
ANL/OTWCR-5 
DOE/OR-01-1214-D1 


Order No. 


DE94010096 
DE94010098 
DE94010099 
DE94010102 
DE94010105 
DE94010106 
DE94010107 
DE94010109 
DE94010112 
DE94010113 
DE94010118 
DE94010119 
DE94010133 
DE94010134 
DES4010135 
DE94010136 
DE94010138 
DE94010139 
DE94010140 
DE94010141 

DE94010143 
DE94010145 
DE94010147 
DE94010148 
DE94010158 
DE94010159 
DE94010160 
DE94010161 

DE94010162 
DE94010163 
DE94010164 
DE94010168 
DE94010172 
DE94010182 
DE94010184 
DES94010195 
DE94010244 
DE94010260 
DE94010261 

DE94010275 
DE94612618 
DE94617840 
DE94617866 
DE94618902 
DE94618948 
DE94618949 
DE94619015 
DE94619027 
DE94619028 
DE94619029 
DE94619033 
DE94619055 
DE94619056 
DE94619057 
DE94619134 
DE94619137 
DE94619147 
DE94619151 

DE94619162 
DE94619163 
DE94619164 
DE94619165 
DES94619170 
DE94619173 
DE94619314 
DE94619316 
DE94619317 
DE94619318 
DE94619319 
DE94619325 
DE94619328 
DE94619332 


Report No. 


DOE/FM-0145 
DOE/RW-0420-Rev.1 
DOE/RW-0438 
CONF-9309350— 
KCP-613-5266 
KCP-613-5377 
KCP-613-5283 
DOE/MC/27364-94/C0338 
DP-282 

HW-64393 
ORNL/TM—-12638 
ORNUM-3183 
DOE/PC/921 16-T1 
CONF-921101-142 
CONF-921101-141 
CONF-921101—140 
PATENTS-US—A7870067 
PATENTS-US—A7870856 
PATENTS-US—A7870965 
PATENTS-US—A7874141 
PATENTS-US—A7874897 
WSRC-TR-93-301-Rev.1 
WSRC-RP-92-499 
WSRC-TR-93-433 
PATENTS-US—A7866025 
PATENTS-US—A78651 46 
PATENTS-US—A7864717 
PATENTS-US—A7863928 
PATENTS-US—A7862887 
PATENTS-US—A7862886 
PATENTS-US—A7862885 
PATENTS-US—A7860329 
PATENTS-US—A7854024 
DOE/ID/12691—T6 
DOE/ER/13626-T1 
DOE/ER/13898-5 
DOE/SF/19203-T 1 
DOE/PC/92106-T4 
DOE/PC/92106-T5 
DOE/PC/91054—T9 
INIS-RU-364 

IC—93/343 
IAEA-TECDOC-—728 
INIS-GB—590 
AEA-RS-5134 
AEEW-R-1915 
AECL-—10252 
AECL-—10798 
AECL-10801 
AECL-10882 
AECL-—10950 
AECL-10823 
AECL-10877 
AECS-PH-S/FRSR-77 
PSI-+94-03 

OEFZS-4705 
AECL-10937 
DOE-RW-93.038 
AECL-—10446 
AECL-10904 
CFFTP-G-9188 
DOE-HMIP-RR—-93-063 
IRF—213 

OEFZS-4704 
AECL-—10806 
AECL-10290 
AECL-9577 

AECL-9889 
INFO—0210(rev.4) 
INFO-0443-1 

INFO-0484 
CFFTP-G-9324 


Order No. 


DE94619333 
DE94619342 
DE94619343 
DE94619344 
DE94619346 
DE94619482 
DE94619484 
DE94619490 
DE94619502 
DE94619530 
DE94619531 
DE94619532 
DE94619538 
DE94619560 
DE94619561 
DE94619562 
DE94619563 
DE94619564 
DE94619565 
DE94619592 
DE94619626 
DE94619627 
DE94619673 
DE94619674 
DE94619675 
DE94619676 
DE94619677 
DE94619678 
DE94619679 
DE9461 9696 
DE94619703 
DE94619735 
DE94619744 
DE94619758 
DE94619759 
DE94619766 
DE94619767 
DE94619768 
DE94619769 
DE94619775 
DE94619776 
DE94619777 
DE94619778 
DE94619793 
DE94619797 
DE94619847 


DE94619854 
DE94619855 
DE94619856 


DE94619857 
DE94619864 
DE94619879 
DE94619881 
DE94619886 
DE94619896 
DE94619922 
DE94619923 
DE94619924 
DE94619927 
DE94619934 
DE94619935 
DE94619949 
DE94619950 
DE94619953 
DE94619960 
DE94619961 
DE94619965 
DE94619967 
DE9461 9986 
DE94619988 


DE94619988 


Report No. 


INFO—0427 
AECL-10752 
DOE-HMIP/RR-93/062 
EHD-TR-161 
INIS-GB-584 
INFO—0445 
AECL-10757 
AECL-—10990 
AEA-RS—1063 
AECL-10782 
GANIL-A-92-01 
LAL-RT—93-07 
LAL-RT-91-17 
AEA-TRS-5008 
AEA-TRS-5016 
AEA-TRS-5063 
AEA-TRS-5094 
AECL-—10356 
AECL-10759 
INIS-mf—13798 
INIS-mf—13818 
INIS-RU-374 
AECL-10645 
AECL-10852 
AECL-10892 
AECL-10965 
AECL-9944 
INFO-0441 
INFO—0447 
AECL-10760 
INIS-mf—13842 
RAL—93-091 
CFFTP-G—9199 
AEA-D and W-0651 
INIS-mf—13850 
AEA-D and R-0345 
CEA-CONF—11663 
CEA-CONF—11685 
IPNO-DRE-93-05 
AEA-D and R-0166 
AEA-D and W—0657 
AECL-10869 
AECL-—10898 
INFO—0446 
AECL-—10768 
IAEA-INFCIRC— 
274(rev. 1/add.4) 
IAEA-INFCIRC—167(add.16) 
IAEA-INFCIRC—423 
|IAEA-INFCIRC— 
9(rev.2/add.9) 
INFO—0439 
INFO—0438 
INIS-mf—13819 
AEA-D and R-0106 
INIS-mf—13843 
ENS-LAPP-A-—421-93 
ENS-LAPP-L-399-92 
ENS-LAPP-L—409-92 
LAL-93-11 
ENS-LAPP-A-420-93 
LYCEN-9326 
RAL-93-049 
LAL—91-64 
LAL-91-65 
IFVE-NLT-OTF-91-85 
RAL-$3-071 
RAL-93-077 
RAL—93-087 
RAL-93-074 
AEEW-R-2664 
VAEC-A-022 
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DE94619996 


Order No. 


DE94619996 
DE94620002 
DE94620129 
DE94620130 
DE94620141 
DE94620146 
DE94620197 
DE94620211 

DE94620231 

DE94620245 
DE94620246 
DE94620247 
DE94620248 
DE94620249 
DE94620250 
DE94620251 

DE94620252 
DE94620253 
DE94620254 
DE94620255 
DE94620256 
DE94620257 
DE94620259 
DE94620277 
DE94620278 
DE94620285 
DE94620286 
DE94620287 
DE94620288 
DE94620430 
DE94620432 
DE94620433 
DE94620434 
DE94620435 
DE94620436 
DE94620437 
DE94620458 
DE94620459 
DE94620460 
DE94620474 
DE94620512 
DES4620513 
DE94620539 
DE94620551 

DE94620552 
DE94620553 
DE94620555 
DE94620556 
DE94620557 
DE94620558 
DE94620596 
DE94620597 
DE94620600 
DE94620656 
DE94620666 
DE94620692 
DE94620693 


DE94620722 
DE94620744 
DE94620745 
DE94620758 
DE94620852 
DE94620854 
DE94620866 
DE94620867 
DE94620883 
DE94620884 
DE94620885 
DE94620886 
DE94620890 
DE94620987 





Report No. 


ITP—93-26E 
JINR-E-2-93-224 
LRP-—487/93 
LRP-—488/93 
JET-R-93-05 
NIIEFA-P-M—0890 
CFFTP-G—-9328 
LAL-RT—93-05 
ENS-LAPP-A-—423-93 
CNIC-00721 
CNIC—00751 
INIS-BR-3269 
INIS-BR-3270 
INIS-BR-3271 
INIS-BR-3272 
INIS-BR-3273 
INIS-BR-3274 
INIS-BR-3275 
INIS-BR-3276 
INIS-BR-3277 
INIS-BR-3278 
INIS-BR-3279 
INIS-mf—13851 
CNIC—00747 
CNIC—00759 
CEA-CONF-11628 
CEA-CONF—11630 
CNIC—00758 
SKB-TR-93-17 
CNIC—00726 
CEA-CONF—11650 
CEA-CONF-11652 
CEA-CONF-11653 
CEA-CONF—11654 
CEA-CONF—11655 
CEA-CONF—11656 
CEA-R-5645 
EDF-93-NB-00093 
EDF—93-NB-00097 
CEA-R-5650 
RISO-R-648 
RISO-R-649 
LIU-TEK-LIC—1 993-43 
AECL-10657 
DOE-HMIP-RR-93.0015 
KEMAKTA-AR-93-07 
RISO-R-695 
SCPRI-RM-—10-1993 
SCPRI-RM—1 1-1993 
SCPRI-RM-8-1993 
SKB-TR-93-19 
SKB-TR-93-20 
NEI-SE-151 
TRITA-ALP-93-02 
CNIC-00711 
CNIC—00746 
LUNBDS-NBFB—1 026-1-73- 
1993 
AECL—10925 
CNIC—00720 
CNIC—00752 
AECS-A/RRE-19 
AECL-10953 
NEI-SE-152 
BFR-R-50-1993 
CEA-CONF—11683 
CEA-CONF-11682 
CEA-CONF-11684 
CNIC—00728 
EHD-93-169 
NE-HP/HSD—002 
INIS-mf—13835 


Order No. 


DE94620994 
DE94621111 
DE94621120 
DE94621121 

DE94621160 
DE94621171 

DE94621175 
DE94621176 
DE94621177 
DE94621179 
DE94621182 
DE94621183 
DE94621184 
DE94621185 
DE94621186 
DE94621187 
DE94621188 
DE94621194 
DE94621195 
DE94621204 
DE94621205 
DE94621209 
DE94621211 

DE94621212 
DE94621216 
DE94621217 
DE94621229 
DE94621230 
DE94621231 

DE94621232 
DE94621241 

DE94621245 
DE94621250 
DE94621259 
DE94621260 
DE94621261 

DE94621262 
DE94621263 
DE94621264 
DE94621265 
DE94621266 
DE94621267 
DE94621268 
DE94621269 
DE94621270 
DE94621271 

DE94621272 
DE94621273 
DE94621274 
DE94621275 
DE94621276 
DE94621301 

DE94621302 
DE94621303 
DE94621305 
DE94621306 
DE94621314 
DE94621318 
DE94621319 
DE94621334 
DE94621335 
DE94621336 
DE94621337 
DE94621342 
DE94621343 
DE94621344 
DE94621345 
DE94621346 
DE94621348 
DE94621370 
DE94621371 

DE94621377 


Report No. 


LIU-TEK-LIC—1 993-51 


INFO—0442 
CEA-CONF—11649 
CEA-CONF-11452 
EDF-93-NB-00112 
CEA-CONF-11679 
AEA-D and W-0649 
CEA-CONF-11631 
CEA-CONF—11632 
CNIC—00729 
JINR-R-13-93-149 
TRI-89-1 
CRN-93-22 
GANIL-A-92-05 
GANIL-A-92-07 
GANIL-SAIF—93-01 
LAL-RT-—93-13 
GANIL-A—92-06 
LAL-RT—92-12 
GANIL-A—92-08 
LAL-RT—93-08 
LAL—92-18 
EDF—-93-NJ-00036 
SKI-TR-93-37 
CEA-N-2707 
CNIC—00743 
CFFTP-G—9335 
EDF-93-NB-00107 
EDF—93-NJ-00029 
RISO-R-706 
EDF-93-NB-00117 
CNIC—00733 
IAEA-SM-332 
CEA-CONF-11644 
CEA-CONF-11646 
CEA-CONF-11651 
CEA-N-2730 
CNIC—00714 
EDF-93-NB-00099 
EDF—93-NB-00119 
EDF-93-NB-00120 
EDF—93-NB-00122 
EDF—93-NB-00123 
EDF-93-NB-00126 
EDF-93-NB-00128 
EDF-93-NB-00133 
EDF-93-NB-00134 
EDF—93-NB-00135 
EDF—93-NB-00141 
EDF—93-NJ-00055 
RISO-R-681 


CAN/CSA-N-287.1-93 


INFO—-0444 
INIS-mf—13845 
IAEA-TECDOC~—730 
IAEA-TECDOC-731 
DTH-AEF-NT-—6 
CEA-CONF-11626 
USIP—93-08 
GANIL-P—93-23 
JINR-R-13-93-114 
SINS—2124/A 
USIP—93-11 
JINR-E-10-93-191 
JINR-E-13-93-189 
JINR-E-13-93-204 
LAL-RT-92-08 
LAL-RT-92-10 
GANIL-P—93-26 
AEA-D and R-0111 
CEA-CONF—-11454 
SKB-TR-92-46 


Order No. 


DE94621379 
DE94621391 
DE94621393 
DE94621394 
DE94621493 
DE94621494 
DE94621505 
DE94621506 
DE94621507 
DE94621510 
DE94621511 

DE94621512 
DE94621513 
DE94621522 
DE94621523 
DE94621524 
DE94621525 
DE94621534 
DE94621535 
DE94621576 
DE94621577 
DE94621583 
DE94621584 
DE94621605 
DE94621606 
DE94621612 
DE94621616 
DE94621618 
DE94621619 
DE94621620 
DE94621633 
DE94621634 
DE94621636 
DE94621637 
DE94621641 

DE94621643 
DE94621660 
DE94621661 

DE94621662 
DE94621663 
DE94621677 
DE94621678 
DE94621691 

DE94621695 
DE94621696 
DE94621728 
DE94621729 
DE94621736 
DE94621737 
DE94621738 
DE94621739 
DE94621740 
DE94621741 

DE94621766 
DE94621767 
DE94621785 
DE94621788 
DE94621828 
DE94621829 
DE94621848 
DE94621879 
DE94621880 
DE94621881 

DE94621923 
DE94622012 
DE94622043 
DE94622048 
DE94622049 
DE94622052 
DE94622053 
DE94622069 
DE94622096 


Report No. 


AEA-D and W-0619 
INIS-BR-3280 
SKB-TR-93-10 
SKI-TR-93-43 
NEI-SE—150 
INIS-mf—13815 
IFP—40887 
JINR-E—1 1-93-163 
JINR-R-—10-93-140 
LIU-TEK-LIC—1993-42 
LIU-TEK-LIC—1993-45 
SKB-TR-93-21 
SKI-TR-93-27 
INIS-mf-13848 
INP-—1531 
NEI-DK-—1436 
NEI-SE-148 
INP-1586 
JINR-R-4-93-150 
INIS-mf—13799 
TRITA-ALP-—93-01 
INP-1585 
LYCEN-9338 
INP—1589/PH 
JINR-R-11-93-173 
LUNFD6-NFFL-7077-1993 
LPNHE-93-03 
LYCEN-9353 
CEA-CONF-11446 
LAL-92-73 

INP—1592/PH 
INP—1593/PH 
JINR-E-4-93-87 
LAL—92-56 
JINR-R-1-93-121 
LYCEN-9337 
GANIL-P—93-28 
INP—1617/PH 
JINR-R-4-93-214 
SINS—2140/8 
GANIL-P—92-03 
GANIL-P-93-25 
CRN-93-23 
GANIL-P—93-17 
SINS—2139/6 
SINS—2129/1 
SINS—2138/6 
CRN-93-31 

CRN-93-32 
GANIL-P—93-20 
GANIL-P-93-21 
GANIL-P—93-27 
INP—1595/PH 
CNIC—00707 
GANIL-P—92-01 
LYCEN-9344 
USIP-93-01 
INIS-mf-13807 
CTH-IEFT-PP—1993-23 
LYCEN-9342 
LYCEN-9346 
LYCEN-9347 
LYCEN-9349 
INIS-mf-13811 
AECL-—10830 
INIS-GB-619 
INIS-BR-3295 
KFTE-93-15 

ITP-93-47 

KFTI-93-11 

KlYal-93-1 

KFTI-93-13 
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Order No. 


DE94622097 
DE94622098 
DE94622099 
DE94622100 
DE94622166 
DE94622202 
DE94622206 
DE94622207 
DE94622208 
DE94622232 
DE94622233 
DE94622280 
DE94622281 

DE94622282 
DE94622315 
DE94622316 
DE94622321 

DE94622328 
DE94622357 
DE94622364 
DE94622366 
DE94622378 
DE94622379 
DE94622396 
DE94622410 
DE94622416 
DE94622425 
DE94622426 
DE94622427 
DE94622456 
DE94622465 
DE94622466 
DE94622467 
DE94622486 
DE94622487 
DE94622490 
DE94622491 

DE94622492 
DE94622493 
DE94622497 
DE94622498 
DE94622502 
DE94622503 
DE94622505 
DE94622506 
DE94622507 
DE94622524 
DE94622533 
DE94622535 
DE94622563 
DE94622564 
DE94622570 
DE94622571 

DE94622573 
DE94622574 
DE94622575 
DE94622576 
DE94622577 
DE94622587 
DE94622612 
DE94622626 
DE94622628 
DE94622629 
DE94622630 
DE94622634 
DE94622658 
DE94622663 
DE94622691 

DE94622693 
DE94622694 
DE94622695 
DE94622696 


Report No. 


KFTI-93-19 
KFTI-93-5 
KlYal—93-12 
KlYal—93-6 
CEA-CONF—11627 
INIS-BR-3298 
YJT-93-15 
YJT-93-16 
YJT-93-20 
JINR-E-2-93-203 
INP-MSU-93-4-296 
AECL-10578/A 
INFO—0440 
KlYal—93-17 
KlYal-93-19 
KlYal—93-8 
KlYal—-93-18 
INIS-BR-3300 
INIS-BR-3301 
KlYal—93-11 
STUK/ST-GUIDE-1.5 
PSI-93-08 
STUK/ST-GUIDE-1.6 
INIS-mf—13837 
STUK/ST-GUIDE-3.3 
INIS-BR-3304 
INIS-mf—13816 
JINR—18-93-351 
STUK/ST-GUIDE-2.1 
STUK/ST-GUIDE-5.1 
KFTE93-18 
TRITA-MEK-—93-16 
TRITA-MEK-93-17 
KFTI-93- 
KlYal—93-25 
JINR-R-9-93-402 
KFTI-93-4 
KFTI-93-7 
KFTI93-8 
JINR-R—13-93-367 
JINR-R-13-93-388 
JINR-R-9-93-385 
KlYal—93-15 
KFTI-93-1 
KFTI-93-10 
JINR-R-2-93-237 
JINR-E-9-93-378 
KFTI-93-2 
KINR-93-4 
CEA-CONF—-11659 
CEA-CONF—11673 
INIS-BR-3302 
JINR-E-13-93-390 
JINR-E-13-93-392 
KlYal-93-14 
KlYal—93-16 
KlYal-93-5 
KlYal—93-7 
JINR-R—1-93-353 
STUK/ST-GUIDE-6.2 
AECL-10874 
YJT-93-21 
YJT-93-23 
YJT-93-25 
INIS-BR-3297 
INIS-mf—13863 
INIS-mf—13864 
ECE/ENVWA-32 
IAEA-INFCIRC—426 
IAEA-INFCIRC—429 
PSI-94-01 
INIS-mf—13856 


Order No. 


DE94622700 
DE94622701 
DE94622702 
DE94622703 
DE94622704 
DE94622705 
DE94622706 
DE94622707 
DE94622714 
DE94622728 
DE94622729 
DE94622730 
DE94622731 
DE94622756 
DE94622757 
DE94622758 
DE94622759 
DE94622760 
DE94622772 
DE94622773 
DE94622777 
DE94622787 
DE94622788 
DE94622790 
DE94622791 
DE94622792 
DE94622793 
DE94622811 
DE94622812 
DE94622820 
DE94622823 
DE94622835 
DE94622839 
DE94622882 
DE94622883 
DE94622889 
DE94622890 
DE94622900 
DE94622911 
DE94622912 
DE94622913 
DE94622914 
DE94622915 
DE94622916 
DE94622917 
DE94622922 
DE94622923 
DE94622931 
DE94622932 
DE94622933 
DE94622937 
DE94622939 
DE94622940 
DE94622941 
DE94622956 
DE94622961 
DE94622967 
DE94623029 
DE94623030 
DE94623031 
DE94623071 
DE94623072 
DE94623081 
DE94623082 
DE94623103 
DE94623246 
DE94623252 
DE94623268 
DE94623269 
DE94623270 
DE94623290 
DE94623319 


Report No. 


JINR-E-1 1-93-369 
JINR-R-10-93-404 
INFO—0428 

JINR-E-10-93-415 
JINR-R—10-93-354 
JINR-R-10-93-410 
LRP-492/94 


LUSADG-SAIP-93-1007 
IAEA-TECDOC-525(rev.1) 


ITP-93-54 
ITP-93-55 
JINR-E-4-93-363 
JINR-R-4-93-136 
INIS-BR-3285 
IRE-93-1 
ITP-93-44 
JINR-E-2-93-414 
KFKI-—1993-15/B 
INIS-BR-3292 
INIS-BR-3293 
INIS-BR-3299 
ITF-93-26 
JINR-E-2-93-395 
INIS-BR-3290 
ITF—-93-29 
JINR-E-2-93-394 
JINR-E-2-93-396 
ITP—93-60 
JINR-R-1-93-375 
JINR-D—1-93-36 
KFKI—1993-18/A 
INIS-GB-614 
KlYal-93-23 
GANIL-P-—92-02 
INIS-BR-3289 
JINR-E-4-93-365 
KlYal-93-2 
ITP-93-53 
ITF—93-40 
ITP—93-50 
ITP-93-51 
JINR-E-1-93-405 
KFTI-93-29 
KlYal-93-20 
KlYal-93-27 
JINR-E-15-93-370 
JINR-E-4-93-302 
INIS-BR-3287 
KlYal-93-24 
KlYal-93-26 
ITF—93-36 
INIS-BR-3291 
JINR-E-4-93-175 
JINR-E-4-93-377 
INIS-BR-3288 
INIS-BR-3303 
INIS-BR-3296 
KFTI-93-12 
KFTI-93-17 
KFTI-93-6 
JINR-E-4-93-352 
KFTI-93-16 
LRP—489/93 
LRP—490/94 
INIS-BR-3294 
KFTI-93-32 
ITP-93-67 
ITP-93-42 
JINR-E—17-93-366 
JINR-R-14-93-41 1 
PS}94-04 
INCT—2126/6 


Order No. 


DE94623345 
DE94623486 
DE94623556 
DE94623583 
DE94623586 
DE94623607 
DE94623622 
DE94623727 
DE94623838 
DE94623839 
DE94623842 
DE94623844 
DE94623858 
DE94623859 
DE94623895 
DE94623903 
DE94623904 
DE94623905 
DE94623906 
DE94623907 
DE94623908 
DE94623918 
DE94623920 
DE94623925 
DE94623926 
DE94623929 
DE94623931 
DE94623937 
DE94624043 
DE94624056 
DE94624057 
DE94624058 
DE94624073 
DE94714900 
DE94743527 
DE94749207 
DE94749208 
DE94749209 
DE94749210 
DE94749211 
DE94749212 
DE94749213 
DE94752625 
DE94753219 
DE94753220 
DE94753221 
DE94753222 
DE94753223 
DE94753224 
DE94753225 
DE94753226 
DE94753243 
DE94753244 
DE94753245 
DE94753251 
DE94753252 
DE94753253 
DE94753254 
DE94753255 
DE94753256 
DE94753258 
DE94753259 
DE94753260 
DE94753311 
DE94753312 
DE94753313 
DE94753314 
DE94753315 
DE94753316 
DE94753317 
DE94753334 
DE94753335 


DE94753335 


Report No. 


INIS-GB-618 


|IAEA-TECDOC-—733 


CERN-93-02 
INCT—2125/6 
INCT-—2134/6 
GANIL-A-—93-07 
GANIL-A—92-04 
YJT-—93-22 
INIS-GB-617 
KlYal-93-28 
PSI+-94-05 
INIS-GB-616 
JINR-D-2-93-318 
JINR-D-—2-93-359 
JINR-E-4-93-376 
CRN-93-35 
CRN-93-36 
CRN-93-37 
LPN-92-06 
LPN—93-02 
LPN—93-03 
GANIL-P-93-19 
CRN-93-09 
ITF—93-32 
ITF—93-41 
JINR-E-4-93-303 
LPN-92-11 
LPN—93-01 
INIS-BR-3286 
KlYal-93-13 
KlYal—93-3 
KlYal—93-9 
ITF—93-24 
NEDO-NP-9215 
MVB-93-3 


EDF—-93-NB-00100 


EDF-93-NB-00121 
IFP—40888 
IFP—40975 


EDF—93-NM-00040 


FRNC-TH-3732 
IFP—40915 
ETDE-IT—94-42 
NIRS-M-86 
KEK-PROC-—93-15 
KURRI-TR-382 
KURRI-TR-381 
KURRI-TR-383 
KURRI-TR-380 
KURRI-TR-379 
KURRI-TR-378 
JAERI-M-93-151 
JAERI-M-93-153 
JAERI-M-—93-168 
JAERI-M-93-192 
JAERI-M-93-181 
JAERI-M-93-183 
JAERI-M-93-186 
JAERI-M-93-189 
JAERI-M-93-194 
JAERI-M—93-197 
JAERI-M-93-199 
JAERI-M-93-200 
INS—1007 
INS—1006 
INS—1005 
INS—1004 
JAERI-M-—93-196 
JAERI-M-93-201 
JAERI-M-—93-205 
JAERI-M-93-207 
JAERI-M-—93-210 
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DE94753336 


Order No. 


DE94753336 
DE94753354 
DE94753399 
DE94753400 
DE94753401 

DE94753402 
DE94753403 
DE94753404 
DE94753405 
DE94753406 
DE94753407 
DE94753444 
DE94753445 
DE94753446 
DE94753447 
DE94753448 
DE94753449 
DE94753450 
DE94753451 

DE94753452 
DE94753453 
DE94753454 
DE94753461 

DE94753462 
DE94753463 
DE94753475 
DE94753476 
DE94753477 
DE94753896 
DE94753897 
DE94753898 
DE94753899 
DE94753900 
DE94753903 
DE94753904 
DE94753908 
DE94756093 
DE94756094 
DE94756095 
DE94756096 
DE94756097 
DE94756098 
DE94756099 
DE94756100 
DE94756101 

DE94756102 
DE94756103 
DE94756104 
DE94756105 
DE94756106 
DE94756107 
DE94756108 
DE94756109 
DE94756110 
DE94756111 
DE94756146 
DE94756148 


Report No. 


JAERI-M-93-161 
JAERI-M—93-220 
YITP/U-93-16 
KURRI-TR-375 
KURRI-TR-376 
INS—1000 
INS—979 
INS-T-522 
INS—1013 
JAERI-M-93-235 
KEK-PROC—93-4 
JAERI-M-93-240 
JAERI-M-93-229 
JAERI-M-93-243 
JAERI-M-—93-234 
JAERI-M-93-238 
JAERI-M—93-247 
JAERI-M-93-236 
JAERI-M-93-23 1 
INS—1016 
INS—961 
INS—959 
JAERI-M-—93-254 
JAERI-M-93-251 
JAERI-M-93-252 
KEK-PROC—93-9 
KEK-PROC—93-12 
KEK-PROC—93-11 
ECN-R-93-027 
ECN-RX-94-004 
ECN-RX-94-005 
ECN-RX-93-115 
ECN-RX-93-118 
ECN-C—93-035 
ECN-C—93-063 
ECN-C—94-009 
BONN-IR-93-52 
ECN-I-93-014 
ECN-}-93-012 
ECN-I-93-010 
ECN-I-93-007 
ECN-I-93-003 
ECN-C—93-056 
ECN-C—93-041 
ECN-C—93-019 
ECN-C-—93-020 
ECN-C—93-008 
ECN-C—93-007 
ECN-C—93-006 
ECN-RX-93-049 
ECN-RX-93-016 
ECN-R-93-007 
ECN-R-93-013 
ECN-RX-93-012 
ECN-C—93-005 
GSI-93-14 
ECN-C—93-017 


Order No. 


DE94756195 
DE94756196 
DE94756197 
DE94756198 
DE94756199 
DE94756200 
DE94756201 

DE94756202 
DE94756203 
DE94756204 
DE94756205 
DE94756206 
DE94756207 
DE94756208 
DE94756209 
DE94756210 
DE94756211 

DE94756212 
DE94756231 

DE94756232 
DE94756233 
DE94756234 
DE94756235 
DE94756270 
DE94756279 
DE94756309 
DE94756390 
DE94756392 
DE94756393 
DE94756394 
DE94756395 
DE94756396 
DE94756397 
DE94756398 
DE94756399 
DE94756400 
DE94756401 

DE94756402 
DE94756403 
DE94756404 
DE94756405 
DE94756407 
DE94756424 
DE94756426 
DE94756428 
DE94756429 
DE94756430 
DE94756431 

DE94756432 
DE94756433 
DE94756434 
DE94756437 
DE94756438 
DE94756440 
DE94756441 
DE94756442 


Report No. 


BONN-HE-93-34 
GSI-93-78(prepr.) 
Juel-2817 
Juel-2811 
Juel-2775 
KFK-5193 
KFK-5214 
DESY—93-139 
DESY—93-156 
DESY-93-155 
DESY—93-152 
DESY-—93-148 
DESY-—93-141 
DESY-93-157 
DESY—93-154 
FZR-93-26 
FZR—93-23(prepr.) 
GKSS-—93/E/44 
GS}93-42 
GSI-93-79(prepr.) 
GSI-93-80(prepr.) 
GSI-93-81 (prepr.) 
MPI-PhE-93-25 
KFK-PEF—111 
KFK-5200 
GSF-HY—1/93 
GS}-93-73(prepr.) 
DESY—93-130 
DESY-—93-098 
DESY-93-132 
DESY-93-112 
KFK-PEF—110 
HD-PY-93/06 
INIS-mf-14187 
DESY-93-127 
DESY—93-122 
DESY-93-121 
DESY—93-126 
DESY-93-113 
DESY—93-114 
DESY-—93-125 
Juel-2720 
Juel-2778 
INIS-mf-—14186 
KFK-5211 
KFK-5217 
KFK-5209 
KFK-PEF—107 
KFK-PEF—-109 
BONN-IR-93-61 
DESY-93-124 
SFB-288-62(prepr.) 
SFB-288—24(prepr.) 
GKSS—93/E/30 
HMI-B-506 
INIS-mf-14183 


Order No. 


DE94756494 
DE94756495 
DE94756496 
DE94756497 
DE94756498 
DE94756499 
DE94756500 
DE94756501 

DE94756502 
DE94756503 
DE94756504 
DE94756505 
DE94756506 
DE94756507 
DE94756508 
DE94756509 
DE94756510 
DE94756511 

DE94756512 
DE94756513 
DE94756514 
DE94756515 
DE94756516 
DE94756519 
DE94756520 
DE94756521 

DE94756522 
DE94756531 

DE94756532 
DE94756533 
DE94756534 
DE94756535 
DE94756536 
DE94756537 
DE94756538 
DE94756539 
DE94756547 
DE94756549 
DE94756556 
DE94756557 
DE94756561 

DE94756562 
DE94756569 
DE94756656 
DE94756657 
DE94756676 
DE94756677 
DE94756697 
DE94756710 
DE94756711 
DE94756713 
DE94756715 
DE94756719 
DE94756720 
DE94756721 
DE94756722 


Report No. 


IVL-B—1131 
IVL-B—1122 
NUTEK-R-94-4 
NUTEK-R-94-3 


NUTEK-R-—93-68 
NUTEK-R-93-63 
NUTEK-B-93-13 


TPS—93-34 
SP-93-03 
IVL-B-1130 


LUNBDS-NBGK-94-30 


Al-AH—92-38 
Al-AH-—93-12 


LITH-IFM-R-204 
LUNKDL-NKBK-—1 04 1-1 -90 


LIU-TEMA-V—19 
AI-UND—92-35 
AI-UND—92-34 
SVF—-496 
SVF—495 
SVF—494 
SVF—493 
SVF—492 
JTE-163 
JT-162 
JT-161 
JT+160 
SVF—491 
SVF-490 
SVF—488 
SVF—487 
SVF—-486 
SVF—485 
SVF-484 
SVF-483 
SVF—-482 
NEI-NO-398 
NEI-NO-397 
NEI-NO-396 
NEI-NO-395 
NEI-NO-394 
NEI-NO-393 
NEI-NO-392 
NEI-Fl-220 
KTM/E-B—140 
NEI-Fl-221 


OY/PSTL-TIED-92 


TKK-KO/ET-55 
NEI-DK—1482 
NEI-DK-1480 
NEI-DK-1483 
NEI-DK-1789 
NEI-DK-1781 
NEI-DK-1782 
NEI-DK—1787 
NEI-DK—1786 


DE94756453 FZR-93-16(prepr.) 
DE94756454 DESY-93-077 
DE94756455 GSI-93-62(prepr.) 
DE94756457 DESY-—93-087 
DE94756458 GSI-93-64(prepr.) 


DE94756723 RISO-R-728(EN) 
DE94756724 DTH-LV-MEDD-249 
DE94756725 DTH-LET-RE-94-1 
DE94756728 NEI-DK-1785 
DE94756729 AUC-IBT-R-9312 


DE94756149 ECN-C—93-002 
DE94756150 ECN-C—92-075 
DE94756151 ECN-R-93-001 
DE94756183 INIS-mf—14192 


DE94756184 
DE94756185 
DE947561 86 
DE94756187 
DE94756188 
DE94756189 
DE94756190 
DE94756191 
DE94756192 
DE94756193 
DE94756194 


GSI-93-76(prepr.) 
GSI-93-77(prepr.) 
Juel-2820 
GRS-F—2/1992 
BONN-HE-93-35 
BONN-HE-93-33 
BONN-HE-93-32 
BONN-HE-93-37 
BONN-HE-93-38 
BONN-HE-93-42 
BONN-HE-93-31 
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DE94756460 
DE94756461 
DE94756466 
DE94756467 
DE94756472 
DE94756480 
DE94756489 
DE94756490 
DE94756491 
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